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INTRODUC'±IQN. 

Soil organisms occurring in enormous numbers and numerous 

forms, ranging in size from very small. bacteria to comparatively 

large insects and earthworms are one of the many factors which 

influence the product! vi ty of soil. About 80 to 90 per cent of 

all the mUlticellUlar animals in the soil are nematodes and 

perhaps due to their numerical strength, nematology owes 1 ts . 

present recognition as. an independent seienoe" A. nematode species, 

however, potentially- injurious it may be, W'lll cause the gravest 

concern to the .commie nematologist only when its populatierl 

rises to an epidemic proportion. Naturally, therefore, the study 

of the rise and fall of nematode popUlation and the caUlaes that 

govern the same 1s of paramo\Ult importance" Fo!' such studies 

accurate estimation or popUlation in any given area or medium is 

the first basi 0 neceSSity. In tact, aooura.te population determina­

tion is absolutelY neoessa17 in all fields of applied nematolo gy, 

(1) soientific-resea.rch. to investigate the neJlatode density prior 

to and following atter· experiment, (i1) investigations for adviso1'1 

purposes to estimate oritical nematode levels for damage to crops, 

(111) establishing presence or absence of. nem.atode for qua.m.1\~ine ~ 

purposes and (iv) $urv.ys. It is .not possibl. to determine the 

suocess of any control Qperation unless one can aocurately estimate 

the poptllat1on before and after that operation, 

Since anything lik. a complete tnu.me~at1on of a. population 
I '~ ,. 

is 1m.po s81 m.e anywhere, sampling JI1.th¥~'f""111 have to b.<,t'~led 
".T>l()~ : ,'1,\ 
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upon everywhere for estimating populations; naturally, the 

estimate shoUld have the hi.ghest aeouraoy" commensurate with the 

amount of work expended, and if thi s is to be so, a sampling 

technique which lays down the distribution, size and number of 

samples will need to be drawn up. There 1s little point in 

using aceul'ate laboratory methods and spending a great deal of" 

time to obta.in laboratory accuracy greater than the error inherent 

in field. sampling. There is no universal sampling method tor a 

particular nematode population; it must be resolved about the 

distribution, life-eyele of the nematode involved and the cost 

(we rk in vol ved) of' sampling. 

Since most plant parasitic nematodes have a soil pha.se., 

economic nematolo gists coneent rate mainly on s011 samples which 

are obtained by prob~ng the soil with a samp1.1ng device wh10h 

removes a core of soil. Some of the important considerations 

in sampling procedures are , (1) the num.ber, the diameter, and. 

depth o·f cores needed to provide a sample of appro,.riat. size 

and (11) a pattern of probing to cover the area and to obtain 

reliable data on popUlation dens! t;y means and estimatea of 

variance. 

So~l samples for nematode studies shoUld be regarded 

as perishable beca.use nematodes maYor may not survive under 

'all conditions of storage. type of storage bags, temp.erature· 

at which the samples are $tore4 and dUration ot storage might 

affect their. nrvlval./v1abi11t.,. , 
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In order to evolve a standard technique for accurate 

population we have to carry out what are known a.s tJ. t precision' 

experiments. In this experiment a. plot of sUitable size is 

selected at random and is divided into very small un! ts and 

the whole of it is examined unit by unit. Then the nature of 

distribution 1s ascerta.ined by drawing dot-diagrams and the 

percentage of area to be sampled at a desired precision is 

determined. 

There are a number of distinot extraction pro cessel 

that can be used to separate nematode from the s011 but their 

eff1ciency might depend on the s1~e, structure, developmental 

stages and relative Ilk)tl1ity. Also, the effects of' season on 

the stages present and their moti11ty may affect the efficaoy 

of extraction techniques. 

Control of nematodes in the soU by chemical means i$ 

dependent upon bringing the nematicide into contact with the 

nematodes. Such oontact can be accomplished by se~eral means. 

Also, the efficiency of a nematicide could be eValuat~d by 

estimating the number of nematodes/oertain reactions on the 

host plant. 

The prelent invGu.tigatlon was, therefore, designed to 

study (i) the. comparative efficacy at fo'Ul' soil samplers, 

(11) distr1 but ion and sampling of -nema.todes, (iii) comparative 

efficienoy of eleven nematode .xtraction techniques, (1v) etfect 

of two storage bags, eight storage temperatUres, six storage 

periods and three extraction teohnique, on l'eC!Qvery of' nematode. -



from the soil sample, (v) quantitative estimation of nematode 

population dens! ty by six extraction procedures as affected by 

season and seasonal fluctuation in nematode population, and 

(vi) evaluation of nematicidal efficien~y with two techniques 

and tim.ings of nematode inocUlation. 

4 



About 80 to 90 per cent of all m1llt1cellular animals 

in the soil are nematodes. Their main significance in energy 

flow cycle is connected with the widespread damage they cause 

as parasites of main crops. Population estimates for i'aunastic 

surveys, population studies and economic nematology require data 

on specific level of nematodes. The first requisite is to take 

a sample that truely represents the whole popUlation. Most soil 

samples for nematode assay are obtained by probing the so11 with 

a sampling de"Jt ce that removes a. core of s011. 

The soil samples are usually taken 

with an augor or a corel" - golf-hole borer or metal tubing 

sharpened at one end make simple oorer. 

Cobb (1918) reooMm$nded the use of 1/10,000,000 aere 

tubes to be driven into the soil, dug out, and pl'ocesSEld in the 

laborato:ry-. These tubes Were extensively used upto 1927, but 

rarely it was possible to process l8)re than four sets of samples 

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

Soil augor or wire worm .. sampling tools of 4.0 om 

diameter or lar8er were uled formerly for U.i':J.Xulll!i oysts. 

For advisory pUl'poses a conferenoe of Advisory Entomolo";' . 

gists held 1n 1946 (Ansoombe, 1950) reoommended that s8xrples 

should be taken with a half-cylindrical sampler (diameter .2.54 <lIn) 

to a depth 01' 20 em at a rat. ot 50 sampling un1 ts upto 4.05 heotal"1 

field. Ohamberlain (19S4) reoouended that the soil shoUld b •. 



taken by 5.0 em aug~r capable of taking 1:xJr1nga upto a depth 

of 23 em, 

6 

Cheese-sampler type with half cylindrical blade 20-30 cm 

long and 2.0 to 2.6 em in diameter - now mostly used in U.~. and 

50 cores usually provide about 2 kg soil. 

It has been suggested that some animals may be killed 

by comparison when the core is forced from such instruments, 

and further more it is highly desirable to keep the core undis­

turbed, so .,rEt elaborate cores like 0' Connor's split eorel' 
~ . 

(0' Co mol's, 1957), Hupt and Frallklin corer (1937) and lISR $011 

sampler (Menon and Singh, 1963) ha.ve been d~veloped" 

In order to penetrate bard soils, it may De nec •• sary 

. to have equ1pments ·of the types described by Belfield (1956) 
""'I~ I~ J'1 

c· ...... ~ ",':, '~' , ~ ,"\ '(,40,,-

a.nd Po t zgt (1965).( ': In OOIlPO st and so ft huJlX) us 1'1 cb s i tuat ions, 
'~"'-t.." ,.""" ' 

such as manure heaps, it is difficult to take an undisturbed 

sample; Von Tome (1962) has dar1 ved a sampler for these habitat_s 

consisting of two concentric tubes each with cutting ~eeth. 

Wi th the Dlltoh method generally used in several European 

countries, a much smaller, half' cYlindrical probe (diameter 1.3 c.m·. 

attached to a. long handle) 19 used to take 60 0 r mo l'a cores to fill 

a container having 2S0 or 500 1lll s011. Modifioations of the Dutoh 

method are gaining favour particularlY for detecting sampling 

because the smaller wei ght of field· sUplers to be cal"r!ed~ and 

less handling in the labora.tory, ma.ke it praot1aable to take llk:>re 

samples from. a. g1 Veil. a.rea. 
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Other tools like spade, digging i'orks, matlocks, garden 

travel and tb'tUi'Rl etc. have a.lso been used. 

Chawla (1972) conducted a pilot tria.l to test the merits 

of 0' Connor's split corer against Knurp. and reported that the 

former provided a lesset" va.riation and therefore, 1 t "WaS Jlt) re 

suitable for taking so11 samples. 

As 1 t 1 s normall,. impo s sible to count 

all the invertebrates in a habitat, it is necessary to estimate 

the population by sampling, natura.lly the est1mat e shoUld have 

the highest aoouracy commensurating with amount of wOTk expanded 

and if this 1s to be so a sampling programme which lays down. the 

distribution, size and number of .amples will need to be dra.wn. 

up. Xher. 1$ no lmiver$al sampling Method and although the 

stat1stieal principles are giTen in several text ... 'books, the 

sampling of a partieUlet:r nematode population mu.st be resolved 

a"botlt their .distribut1ob. and. lif'e-eyole of the nematad, involved. 
I 

Assuming that the lit .... cyole is known, pre11m111ary 'WO rk lfill be 

necessary to gain some lamwlec1l.ge of the distribution ot the 

nematode and the «lst (work involved) of sampling. ~e first 

decision concerns the universe to be sampledl whether this Is 

to be single ha'b1tate(e.g. a field) or representative of the 

ha.bitat. type from a wide geogr.phical area will depend on 

Whether an intensive or an extensive study is planned, and the 

seeond deci.ion must determine the m.a.gnitude of pop'tAation chang. 

1 t 1s to reco rd. 

"est ne_tode.$ hAve a soil ~b .. s. and their d1.t:r-ibutioU 
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is highly variable" Since indi vi duals of many species 000111.' in 

aggregates, sampling method that assume random (poison) distri. 

bution are inappropriate. Besides the experimental details of 

recovering the nematodes completely from soil, it is neeessary 

to studY as to how many cores shoUld be taken and bow sho'Uld 

they be located. LeClerg (1967) characterised random stratified, 

and systematie approaches and recommended that a form of random 

sampling be used to avoid bias. For soil animals, occurring in 

aggregates, Hughe (1962) has suggested a. eombinati.on apPl'Oaeh 

in which the posit1on of one sub-sample is fixed at random, and 

the other is taken at a fixed d1stance. Churoh ~ al. (1969) 

found that tor liet .ro4flr f IP stoabisms!s, sampl1n.g errors ooUld 

be reduced by using systematic sampling. 

Lewis and Taylor (1967) ha.~e suggested stratified sampling 

in which the Whole area is divided into hal! as many sub-areas ls 

the required sample units and. two units are taken at l'8Jldom tl"Om 

each sub-area. 

Sa.mple size and number of proDes comprising a sample 

vary widely. Generally, 20 .. 100 eCl'(t$ of soil are taken fram 

fields up to 2 hectares in size .. SO units from 5 aore or 100 

uni ts froJl 6.10 aor •• (JC)~nlon and Thollpson 19C5 1'01' liatl~<1Ill. 

,tQs;togWIIUI1J) t 50 'lU1its for 10 acre, (Aasc(!)Dlbe. 1950 tol" 

lie r,oatocA.dI1s), 180 aOl"es/l:Utetar. (OoatenbriIUt, 1950 for 

11. tg S:tglntlll1l), E)() sam,le$ from 1/3 aere (Kleifburg, 19Eb for 

R~ty1,n~ i#.»s&ot) t 25 .... 100 pl"0bes/h •• tar. (Ft'Uawiek. 1981 tG~ 

cyst forming ne_totes), 15-80 ·tm.1ts/h.et,".l'e. (fh1m.n, llerrmum· 
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and Knickmann, 1955 for Cyst forming nematodes) t 100 cores/hectare 
", .r 
(Cha.m~~.~~n",-" .. ~964 for cyst forming nenatodes) t 50 cores/hectare 

(Ras1nya, 1967 for Ii. mstoch1ensil), Mukhopadhyay(1961) reported 

that collection of samples after dividing a field into a number 

of small areas (40 x 30') give better results than sampling the 

field at random, 5 cores /160 sq. metre (losrael At ~., 1969 

for tiragh.manm.fllli. sPp.), 10 cores/hectare for high popUlation 

and 100 cores/hectare for low population (Merny and Dajard1n, 

1970 for Cyst forming nematodes), 20 samples/l.o heota:re or 

20-100 sam.p1es fOl'" 2 hectares (Barker and NUsbaum, J971 "" Genera.l). 

Detection of low pop'\ll.ation is limited since less than 

1 x 10-6 01' the whole population is usually sampled (Jones,1956). 

Al though similar theoretical considerations apply when taking 

samples to count acti V$ soil nematodesl there 1s much less 

information about their heterogen1ty in the fIeld than :f01" 

fjgtemdlrIi: species. 

~he sample populEtt1on may eons1.t of 

motile, or quiscent forms, cyst, individual eggs, egg masses or 

va.rious combination of th.S~!h ,'onions 01 these :may b. in root 

fragments or debris. Methods of det.ermin1ng kinds and numbers 

of indiv1dua1s in the sample popUlation have been. evaJ. uat.4 by 

Oostenbr1nk (1960), Oairns (19GO). !rhome (196l) , Seinhorst; 

(1956, 1962) and Qoodey (1963) All The ~ha:raot.rs of nema.tode. 

on 'Which t$clmi.q'nes for extra¢tion, eon&entrat1.ori. and enumera.tion 

are based) are. s1ze and differential. staining (hand sortinl, 

direct mi oro 600P'1; . analys111 Q:( lIlixt'tllres, identifioation), 

meohanical resistanoe (lhe4diag blender preparation), activlty 

. (wet ... !'Unn(tl method.., use of f11te.l's/shape, use of $ieV8S aft' 
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filters), specific weight (decanting, flotation, elutriatiQn, 

centrifugation).. !rhe d1f."ferellt techniques needed to evaluate 

the nemato COellO sia various situat ion a are conveniently headed 

under I 

1. Direct microseoP1 (Seidensohwarz, 1923); 

M1nd.rm~n, ~956). 

2. centrifugal f."lotat1on (caveness and Jenson, J.955 J 

Mind_rmann, 195e; Jenkins, 1964) .. 

3. B •• nann tunnel (Baamann, 1917, OVergaa.rd Nielsen, 

1949 J Anderson and l:anagiharat 195f). 

4. Modified Baermann funnel (Qostenbrink, 1960). 

5. Direat co.ton wool tray (Oostenbr1nk, 1954, 

1960, Townshend, 1963). 

6. Decantation ... s1e.8. (Oobb, 1918, Thorne, in I 

Goode,.. 1951) .. 

7 .. Deoantation .. sievea .... fi1ter (Ohristie and PerrY', 

19511 To bar and Ji •• nEt lit 1963). 

8. Decantation .. ac>tton wool. tray (Qo.tenbririk, 

19fO, 1964) It 

9. l:n:v.rted. flalk + S1S1I81 .. tilter (Se1nb()rst, 1955. 

S el:nho r sst, in I M-.arph1, 1962). 

10. Split elutriator ... sieves ... filter (Se11lhortJt, 

1912, 1965, Se1nb()rst. in I Murphy, 1962)., 
... """,.""".". " ' .. ,,>,_",. :'''''" 

11. Funnel elutr1atol'''' s1eves ... tlltsr (Oostenbr1nk, 
. . 

195., 19eo, farJan. 81manton and Russel, 1956),; 

12. Suga.r flotation .levas;· (Byard. Nusbaum and .. 

Barker, 19 fIStS) • 
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Caveness and Jensen (1955) compared Baermann funnel with 

centrifugal flotation and found that the later method ~s 9 times 
'''.>,., 

more efficient. Oostenbrink (1956) tested 10 methods (1, 3, 4, 

5, 6, 7, 8, 9, 10 and 11) and found that his elutriator and 

centrifugal flotation were equally good in time saving and 

quantitative recovery. Seinhorst (1956) compared Erlenmeyer 

flask: method and funnel elutriator .. sieves ... filter and reported 

that with both types 85-90 per cent of the eelworms were reoovered 

from soil samples ot 500 g" Chapman (1968) compared Baermann 

:funnel. Inverted Erlenmeyer flask method (IF) and Cobb-'s sievj.ng 

(CF) and found that var1abili ty was too good and yields were too 

poor for quantitative studies with O .. F. and B.F. I.F .• provided 

good y'1eld, lower variability and results were quite adequate 

for many q:uant1tat1ve purposes. Malo ('lJ~60) eompared Oosteu'b1":tnk:'! s. 

elutriato.r, Cobb's sieving and Se1nhorst's spLit elutriator and 

reported. that former extracted almost twioe as many nematodes 

as the other tll) methods and was judged to' be best a.dopted for 

process!ng numerous samples. Oostenbrlnk (1960) oompal'ed 

Eaermann funnel, modified Baermann f'Ulltu!t~, cotton wool filter 

and Oostenbr1nk' s elutr1ator and reported that Baermann funnel 

gave 12 per cent of total population, Modified Baermann funnel 

72 per cent and cotton wool :rilter and Oostenbrink' s elut:rlator 

100 per cent respeot! vel 7.. Towenshe22d, (1963) oompared. 

Oostenbrinkt IS elutriator, Cobb's sieVing and sugar flotation 

and recommended that these teohniques were speoific. With 

Costen brink' I el'Utriator f:tI:t!llngbYa Iln.tllnl was best 
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ext raot ed, with CObb's sieving XiPAinema and Qriaonemoigil 

were best e:x:tracted and. with sugar flotation XXlencm:rhmc;tJ.u 
and ;BgtyJ,enChya, were extract ad in greater numbers than wat er 

control. Ayala. n al. (1963) compared Oostenbr1nk t s elut:riator, 

Cobb's sieving and sugar flotation and recommended that sugar 

flotation was best for Uamicricgnampidai and ar4QQnemQ~~" in 

all soil types and sample volume. Tobar (1963) oompared Ba.wmann 

funnel, Oostenbrink's elutriator, Erlenmeyer inverted flask method, 

Cobb's sieving and Seinhorst mi8tifie~, and recommended that 

Baermann runnel gave poor resUlts.. Oostenbrink.' s elutriator 

gave high recovery ot nematodes or various sizes consta.nt res:ult 

between 60 g to 300 g of sample size. Erlenmeryer inverted 1"1ask 

method was best tor 100 m.l s011. Cobb's $1eving was lood for 

almost all nematodes except i!;r:atX'l':g.QWI, Se1nhorst· s mistifle.l' 

. was fairlY good for ~Yllnglm .... Whitehead and Hemming (l9«95) 

compared Seinhorst' s _p11t elutriator and centrifugation and 

reoommended that when the centr1f'u~at1on was replaced bl 

sepa.ration through tissue paper,. this m'thod was superior to 

Seinhorst's split elutriator method. S.tvapalan (1967) compared 

Baermann funnel, centrifugal flotation, Oostenbrink's $lutrlator 

and Modif':Led. Baermann 1\1 nn41 by aeldin, 200 l;I:t;v:ll;Qchlll 1991l 

in 100 gi .!um1gated soil. and remarke¢ that these gave 50, 1.2,. 

60 and 19 per cent reeOver1 re.pectively. Barker (1968) oompa.red 

Baermann tunnel, .eentrlfugal tletation and suga.r flotation sievlnc 

and repQrted. that centrifugal flotation and sugar 1"lotatiot'l 

sievin, were speoific. Barker, Nusbaum and Conglton .(196S> 

co.pared Baermann f~n.l ud sugar flotation si.eving and reporte:d 



12 

that sugar flotation sieving gave good yield or ~@lQnQlalmY§ 
lQngiclillld.MJ.lS, U12ninem! B,mericdmll and TYlonchorhmchuA, cl!ytRIl1.. 

Baermann funnel gave higher recovery of ~atylenQhy~ ~. 

Meloido gme !.nllQgn1tSl, and Helicottlencp.u$. Barker At. aJ.,. (1969b) 

tested Baermann funnel, centrifugal flotation and sugar flotation 

sieving for extra.cting nematodes from soil in the field were 

shown to be specific selection in a study of nematode popUlation 

dynamics over one year. Metl':)1t$ki and Romanan.ko (1969) oOlDpared 

Baermann funnel, centrifugal flotation and ~omb1ned sieving + 

chemical flotation and reported that later t'WO methods recorded 

greatest number of nema.todes. E1JDi11gy a.nd DeGr1sse (1970) 

compared centrifugal flotation technique and Oostenbrinkt 11 

elutria:tor teohnique and found that oentrifugal notat.ion was 

more efficient than th6l later in extraction of soil nematodes .. 

DeGr1sse (1970) (lompared extraction of nematodes from different 

soil types, using the centrifugal flotation and cotton wool 

filter method and reported that greater number at nematodes, 

particularly C:r$.02umwois111 were recC) vered by fOl'Blel' techn1.que 

from all soils. It was also good for llItlI"Qs2.eX:A eysts. 

Oostenbr1nk (1970) compared 1, 2, 3, 8 t 6, 7, 8, 9, 10 and 11 

and recommended that (3 and 11 should be used f or the e:x;t:t-action 

of active nema.todes from small. and large sample$- respectivelY. 

Punn (1971) Qompared cent:r1tugal flotation and Se1nhorst' s 

split elutriator and recommended that centrifugal flotation 

wa.s least laborious and quickest m.thod for nE)matode extraction. 

Kimpinski and Welch (1971) oompared ~aermann funnel and 8uga~ 

flotation sieVing 8lld reco:nmen.ded that greater percentage _s 
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recovered by sug$r flotation sieving in sandy and clay soil. 

Szczygiel A. (1971) compared var10us methods along with sugar 

flotation and lnverted erlenmeyer Uask method and tormer was 

qUickest and labour saving. Chawla (1972) compared Cobb'lS 

sieving and gravity method, direct placement of soil, centrifugal 

flotat ion. aeinborst erlenmeyer- flask method, 00 st enb l' ink , II 

elutriator,and deeantion and sieving method and recommended that 

maximum recovery was obtained with oentrifugal flotation but the 

variation WaS least in respect of Oostenbr1nkt s. elutriator whi oh 

could be preferred for studies invol~ng relative estimates. 

When the sample s are brought to the 

la.boratory it 18 not ]losslb1e to prooess all th~ samples imm.edia"', 

tell". TherefOre, 1t 1$ o,ften neoessary to stor', the s011 samples 

fo:r varying lengths of t1me. 

The :number of nematodes recovered troll any soil sample 

differs greatly with the e:xtrao.t1on method, ne~tode species 

and the time and eondition ot storage. 'rhe nwnber changes as 

the period between sampling and extraction 1ne:r4iUI1.IIEHh Th.retore, 

in experilnentaJ. ,rogramm$s soil. tlamples shoUld. b. rege:rd_d ... 

perishable and oared for aacorcl1ngly. 

Many plant parasi tie nematode. oan slll"vive fol' month. 

or years in Soil stored in pc>lyth ... bags. lLani.,.dQru.a IlQJldtnll. 

surv:lved at 'lSoe in _1st soil for 29 .months (Harrison and 

Hoo:per, 19$3) BldI"lholuL 1;&&'111. however lived l.ess thatl six 

month. when b'U.rrie.d in suoh. containers (Tal"jem, 1961) it The 
~:,:':"-,"-..,_."", .... ,~ 

total numbell' ot nematodes remained at the sam. level for 
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18 weeks when the samples were stored at fPc (Oostenbl'ink, 1960,). 

Most, species can be kept at 10-15°0 for several months (Barker' 

an~ Nusbaum, 1971). The adverse effects of high temperature 
~ ::' ,,~ 

have been shown by Bergeson (1959) and Barker At~. (1969b). 
>t, _, ••• ,._.., 

Wallace (1963) concluded that low temperature range OVer which 

most plant-parasitic nematodes become inactive is abo~t 5 to 15°0 

the optimum. range 15-300 C and the high temperature :range for 

inactivi ty is 30°0 to 40°C. Outside this range tempera.tures are 

letbal. 

Where sugar-flotation sieving teChnique is available 

soil samples can be stored at "'150 C (Barker .i! IJ,..., 19 69 b) • 

If extraotion methods employing Baermann funnel or 

cotton wool filters are to be used, the optimum temperature 

(10_150 m for maintaining nematodes in a physiologi0ally aot1v. 

stage shoUld be used for storage ("Van Gundy.li. Irl.., 1967). 

Da.mer, Nusbaum and Congleton (leES) report ed that 

when no storage of samples were .~mpa.r.d to long tem storage 

of' 4-16 weeks at the optimum temperatures of l3-240C did not 

decrease the number of llt)st species reoQvered bY' either extraotion 

technique (3 and 12).. Dasgu,t. and a.ald .. (19$) worked on aurvival 

of IPtXlltUlAY1JaI I&rx».. in soil at differ.nt temperatures reported 

that nematode popUlation decr,.sed with lower tempera.tures and 

longer period of' exposure.. FGtll' .Ieks atter storage at 1°C only- ,. 
"1 

, . 
one larva. was reaovered from 1011 and only a few from the- soil 

.",~~,,, ',:':j' .:'; ,::~". ::~'.-<.'. . 

stored at 4°0. 

larker, Nusbaum and Nelson (19~) fe'UI'ld that storage ot 
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soil sample in plastio bags at -150 e for 1-16 weeks greatly 

inoreased the nematode recovery. 130 e was optimum temperature 

for all nematode genera. 

The soil phase plays a vi tal 1"01$ in 

the li:fe history of plant feeding nematodes. Being obligate 

parasite nematodes grow and rep~duoe in close association, with 

their bosts, but the soil is the principal arena for popUlatiol'l 

studies. The structure of nematode popUlation also varies 

greatly with regard to develop~ental stage of individuals present 

and their relative density, a,e, vitality, activity and distribu­

tion. Fluctuations in population ot plant-parasitic nematode. 

in general reflect the state of balanoe b.tween two oppOsing 

phenomena, birth rate and death ra.te. aeliable extraotion 

procedures are essential for acourate estimation 01" seasonal 

fluctuation of' nematode pop'Ulations in soil. :Rainfall, s •• son 

~ and s01l depth also intl tlence ~ the nema. tod. popUlations. 
! ~ " 

Little wrk has peen done, however, on the qUQltltat1v$ estill.-

tion of' nematode papulation del'181 titus as a.ffected by the season. 

Miool.tzk:r (1921) was the first man to pr~il!3$nt evidellc'. 

of seasonal n uctuation in nematode number and spec:Les. lIe ;foWlcl 

that nematode popUlation was maximum in the ~al1 and m1n1.~ in 

the spring. the aeasonal tren<J,s ".1"., attr1 but.cl to ehan, •• in 

temperature, moisture, plant growth and its de<lompos1t10,n.. 

SeidensohWarz (1923) found max1mUJI number in AugUst 'and min1D\UlIl 

iin November through .ranuarY.~!!~~t" ~,:~~!k e.?rrelated sea.sonal 

population trends of frltYl'i'XiQllJil sp.. and 'tXl.enobPrb;n;u;bJ,l" .p. 
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to the growth or whit. dutch c~over. Hol.lis and Fielding (1968) 

studied the intra seasonal fluctuations :in popuJ.a.t1on 01: 

:pr§.tyU1!~t tYl.ench.Oidoynchu&, 1:r1chodorlli., -Xy1 tmchU:3, l!s11mcb~i 

and Pity] ~nob,lls. Repol"t on seasonal fluctuation 1n population 

studies of' e,ratYl§tlchul. have been accumUlated. e_. ~ on 

tobacco and corn (Graham,1951), ~,tYlenQhy§ spp. on Qultivat.d 

bramb~es (Goheen and Willia.ms 19(5), t,. cgtru on s.trawberry 
3 . 

eRe ggs gt. !l.. t 195 6), E.. lUtBet ;c!Wl in and around straWberry root s. 
;;'.";, ""''"4'1". 

(D1Edwardo, 1961.) t t,. Dena1a:ar.u in tobaoco root. (Olthof, 1967) 

and Pt,,:tnepQbUl sPP" 0 n peach (Fl.iegal and Golden, 195i) .. 

Sasser and :Nusbaum (1955) studied the seasonal f'lucu'I1a,... 

tion in the popUlation of 3 spp. of tlllQi<i2&ZW1 in 2 year tobacoo 

rotation plots with eotton and <lOrn.. Kondo (1967) fO'Ulld lII. marked 

fluctuation in Ii. inoQi.W.tl po.pulation. He foun.d only a few 

larvae in wint Gr, but the number 1ncrea$ed in May, d.o11ned in 

June and increased again in JUly. :Wort·on (1959) eorr4)lated the 
~_,,""'~< __ ~=1<Ui. 

pop"t?J.a.tion fluctuation of t.v1eu.QlQl"hmaQ,YJL l'atIWGJiL with rain-

fall" Ferris and .Bernard (1961) reported tb.t popUl.ation ot 

~aj;X11;Qgll1cL'h IieliggiZlmcbrUa and ~nIAAlAgrbm;lma build up 

during th. gro'W1ng se&son and l"eaohed Ii. pealt nea.r the .end. ot 

this period. Pop'\lllatlo:n of genus 2&:I$(%1tl1'WII in 8.011 usua.l1;y 

reach a peak early in the season an.d a deoline tolloW$d. Barite%' 

(19€8) and Barker &. Il.... (19 feb) studied seasonal flUctuation 

of nematode species by three extraction teelmiques a.nd !o-uncl 

that the matmd of extracting .ndo~pa:ra$itie nem:atodes troll 
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certain period o:r the year. Ducharme (1967) studied on Badppholys 

.a:1m1J.1A on citrus, grapes and always found m.a:x1mum number of 

nematodes trom October·, to December, the lowest always ocourring 

',;.!':',~'dur1ng Fe.bruary to June. O'Bs.nnon (1972) studied the seaSonal 

changes in the popUlation of 3 parasitic nematodes in Florida. 

He observed that ~X:lenqh!ylus 

12rfigh:1\U'lll. had high and few popUlation levels each year whereas 

the population of' frltylswghla. AQ!r.,l.§. varied Widely and Were not 

related to season. 

Control of nematodes in the soil by 

chemical Dleans :L8 dependent upon bringing the t'lematode ... toJCie 

chemical, termed arnemat1c1de, into eontaet with the nematode • 

. in concentration high enough to kill them. Such eontact can be 

accomplished by several means, including mechanical dispersal 

through the infest.ed soil, percola.tion in water, or more a:.nnmon{,. 

through iii. gaseous d1ffu$ion of' a n.ematicidal fwn1gaat thl'Ou,h 

the pore apaces ot the s011. 

Klein and Allisoll (1957) prepared a $011 mixtur. Q.f 

sand; loam a~d peat .which they int.$ted with Itloi40B:llle, after 

which the soil was' t;reated in sealed (lOntain.el's. Aft eX' a desired 

test period, four days old cuoumber seedlings were transplanted' 

into treated and untreated so11 and. the root a.sayed. for root­

knot nematode one week later. Bishop (1958) has reported a 

simple pl'O()edure in. wh10h the nematode& are It'l'pOsefl to the 

materials, .wa.shed by aid of' •• ntl"l:tugation. and th.n tested to r 

host penetration by adding t~ plant. ,Nw1ng 1nvermie1.'!l.it. :L1'l. 
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test tubes. Feldmesser and Feder (1955) discussed the use of 

various kind of test nematodes in vitro tests. They also covered 

the topics of indicator plants, form'Ulations and do se rat a, use 

of standard nematicides for comparison, interpretation of res1.1l.ts 

and the correlation between the laboratory and :field results" 



Six experiments viz. (1) comparative efficiency of 

soil samplers, (1i) distribution and sampling of nematodes; 

(111) comparat1ve efficiency of nematode extraction technique.; 

(1v) erfect of storage bag, storage temperature. storage period 

and extraction techniques on recovery of nematodes from the soil 

sample; (v) quantitative estimation of nematode popuJ..ation density 

'by six extl"action procedures as af:f:eeted by season and seasonal. 

fluctuation in nematode populatiotl;a.nd. (v1) evaluation of 

nelllatlcidal etf1eiency with two techniques and timings of nematod.e 

inoculations, were carried out for evaluating some techniques 1n 

Nematology. ~he materials used and methods employed are presented 

below l 

I. Q.Q.mV&:tllt;1.Xe ,;t'1:1c1en.cY Of' so1J. .. 6IWl1ers._ 

This experiment ~as condu~ted in plot No. 13/3 of the 

Di viSion of Vegetable. Crops and Flo rieulture, Indian AgriouJ.turaJ. . 

Re search Institute, New Delhi. 4. bQl"der or 10 111 was lart out and 

1'1 ve sub-plot s of 3 )!: 3 11 were marked out - four o:t thea e were 

neal" the tour corners and. the fifth was in the cen.tre. "»3:11, 
hollow tube type sampler with 1 em dia.meter, otConnor's split 

eorer and hollow tube type sampler wlth,2.5 em diameter were used 

for soil tuun,ling. Three composite soil samples eaoh consisting 

o.! 6 p:robes with 1;h. help of each sampJ.er were collected from 

each plot. S~11a:r171 eom.po$ite salllples With 15 and 30 p.robea 

were ®11eot.d 'Wi.th the help of each sampl.er. Thus, there were 

16 composite sample. eollected by means of each .s.mpler. Similar17, 
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there were 16 compo si te samples for 15 and '30 sU'b-salllples. The' 

time taken in collecting one composite sample consisting of .6 or 

15 or 30 sub-samp~es with the nelp of differ~t samplers was 

a.1.so ~eQO rded. 

Each composite soil sample was placed on a polythene 

sheet and mixed thoroughJ.y\ bV cone and corner method. Then the 

so 11 was -spread on the sheet and 100 g was eol.lect ad from 

different places for processing for whioh Cobb's modified decan­

ting and sieving technique (Christie and Perry, 1951) was followed. 

The soil was placed in a buoket and about one litre of water was 

added to it. It was thoroughly mixed to br1ng it to the form of 

suspension.. This suspension was passed through ro mesh sieve 

to relDOve pieces of stones, debr1$ .to. This suspension was 

allowed to settle for 30 seconds and was passed thtough 60 mesh 

sieve. The residue on eo mesh was subsequently processed tw 

times. Simila.rly, the prooess vas repeated with 100, 200 and 

326 mesh sieves. The final eatt)h on. 325 mesh sieve _$ pour9d 

on an aluminitmt wire support over ill 10 am petri-dish containing 

tap wat er touching the bottom of the wil'. support and was kept 

for 48 hours. 'lhe ne_tode suspension thus obtained fl"?m. the 

petri-dish was made to 100 ml. by adding tap water and an aliqllOt 

or 5 ml was p1petted out into a oounting dish. Wb1.1e the aliquot 

was taken, the su.pension was all the time kept homogenous by 

blowing through the llIOuth, Three suoh al.equots Were proQE.,~s.d 

'for oounting. The number of different genera of nematodes pre$ent 
. -

'Were oounted. with tl:te help of a stereo.oop!o bincUYlll.a:r;- mieu." Scop. _ 



and their number in 100 g soil was calculated. 

II .. Ristr~'byti!gn and aNgling of nenmtodu.. 

This experiment was conducted in Top Elock-I of the 

Division of Agronomy, Indian Agricultural Resea.rch lnstitut e, 
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New Delhi. Fi va sub-plots (four from comers and one from centre) 

of 6 x 5 metre were selected as reported in the earlier experiment. 

Each sub.plot was further divided into 25 micro-plots or one sq. 

metre. Soil samples were drawn from the centre of each m1cro-

plot with the help of a hollow tube type sampler with 2.5 em 

diameter. The sampling was done upto a. depth of 15 em, Th. 
I'. 

samples obta.ined from one micro-plot _.~iI-; . mixed thoroughly -.nd 
~" .' 

50 g soil was processed for nematode extraction. The method of 

processing was similar to the one reported. for Experiment 1. 

III. Q.Q.1'am1v' .ttil~tIl9l gf nem,tQslls IIRDotigij. jH~Qlm~g)UUL 
'sg1l. IAmP].el proClssid. 1mme$1ia.t.ly an 11' co],J,.ea;t ion}.. 

About 5 kg soil was collected with the hEllp of • hollow 

tube type sampler witb 2.6 em diameter from a sugarcane field in 

the Top Block .... I of the Division of Agronomy, Indian Agricultural 

Researob. Inst 1tute, New Delhi.. The s011 was thoroughly- mixed 

and screened through 2 mm screen to remove stubbles~root debris 

,.tc. Fifty g soil sample was prooes •• d by each of the eleven 

techniques as presented belOW J ~"J ~ ><l' ' ".~ .. ~;~ 
~ I VV"' 0:."" .'_..""·f i. ',:, '.! '.," • 
"'/ '[ (J t.AJ' -."~ f ': _" 

1) ~dt 1011. ',lll.a gNumt"gX-I: IQQ1Gtmft§., i~~1U'''ttalu" 
,gips:t ' A th1~ layer ot 50 g soil was kept on. llOistened facial 

tissue pap.l' suppc)~eQ. by a,. rectangular (20. x 15 em ,s1 fo,) alUlllini\lDl 

wire supPOrt., It was plaoed OVer an enamel tray (20 :x 15 om size) 
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containing tap water touching the wire support. After 4B hours 

the nematode suspension WQS concentrated by transferring the 

suspension into 1000 mJ. sepa.rating funnel. After .faur hour.s 

100 mJ. suspension 'WaS taken in a beaker by opening the tap gently 

and the nematode counts were made as reported earlier. 

11) Q.g,1;t~lnb.~nkWel)l:t.;r~I:tSa~. : A constant water stre&Jll 

of 1000 ml!mlnute was a110wed to enter the bottom of the can 

through a perforated pipe to rill the 00 sten hrinkt $ elutriator 

upto mark I. Soil sa.mp~e (60 g) was placed in 1 rom pore size 

top sieve and was washed into the can via. a funnel by means of 

a nozzle delivering about 750 ml/minl).t. until the colu:mn was 

filled upto mark II. The top no zzJ.e was then 010 sed and the 

water Illtream of 1000 ml/m1nute was redu.ced to 760 ml/minute 

till the vlat er level reaohed mark III. The suspension through 

opening tUbe was poured into a s.t of three 325 mesh :sieves or 
30 em diameter, placed on top of one another. The eatah was taken 

in a plastie pan and the nematode suspension was again passed 

through 325 mesh sieve of 1.6 em d18l1leter to reduce the alOO'W1t of 

wa.ter. Nine such samples were processed and were further trea.ted 

as follows: 

11(a). Residue :trom 325 mesh sieve was pou:r-ed on double 

layer ot cotton 'WOol filter (3 samples). 

(b) .. Bes1du& from 325 mesh sieve was pouTed on single 

layer of cotton wool filter (3 s$nl.)?l.ea). 

(c). aesidue from 325 mesh sievEl was poured on double 

layer of tao1al tissue: ,aper (3 sampl.s). 
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These were plaoed on extrac.tion trays containing tap 

water touching the bottom of the support and w~re kept for 48 

hours. The nematodes obtained were counted as reported earlier. 

i11). WQag'l mg~~f1eg g~Dgn~1n' IUd laey!ng techniQue; 

The method adopted was similar to that as reported for Experiment I 

with the exc.eption that here only 50 g soil sample was processed. 

lv) .. bmau" .tl.gj;;atigU stflVWLiaghDJ.Q14-e ... ltitth 12'2, gas 
~Pir%n ifq • The s011 sample (60 g) was placed in a bucket. 

About 350 ml of 1.0 M sugar solution (342 g sugar dissolved in 

one litre of water) containing 12.5 ppm Separan SP? was PQur$d 

into the bucket. Thi s was stirred for 20 second!3 and allowea. 

to a.ttl. for 4 minutes. The soil sUlipen.sion was then poured 

through ID mesh sieve set over 323 mesh sieve. !'he res!:due 0 ver 

326 mesh flI,1eve was rinsed and washed into a beaker. Th$ «lntents 

were swirled, allowtd to I.ttl. 1'01' a tew seoonds and th~ penired 

back on to th. 325 mesh siEtve leaving behind heavier partiales .. 

The residue on 326 mesh sieve was p¢Jured into a beakel' and the 

nematode susp.nsio)l was used for d11'eet examination and cOUI).t1ng 

which was done as in previous experiments. 

v} i»i&l flotAtign .1~'Xinl t.Obn1~i vitA lZ.~ PWI 
e'Pifh EA2 ' the method. adopted wa$ 8Wlar to the ~ne l'eported 

for technique iv, With the exception that here onlY' 12.5 ppm 

Separan PB2 was used in plaee of 12,.'6 '.pm Separan aP7. 

vi) Qg.1W..!..I..JI¥Ul.t:L." 4fUUU1'ti m,i InA a;LUUli' t iiluli QUL..±_ 

alal&X\ itJ.0 W1QD 1~ll;S.n1 nUb. a.1 I" ~!lU\t.an it, + i .... R. melij.yl,., 
121,_ I The soil sample (50 g) was proo.ssed throUgh Cobb'lI modi!i.c& .' 



24 

decanting and sieving technique. The catch on 325 mesh sieve 

was poured into .a bucket. About 500 ml of 1.0 M sugar. solution 

(342 g sugar. d1 8s01 ved in ona lit re of water with 12.6 ppm 

Separan S"P7 • 5 ppm 1llIIthy1ene blue) was poured into the bu.cket. 

Other procedures were same as described for iv above. 

vii) Cgbbts madit11d gecant1ng ang Saeying t§cbniaY. + 

suge,f fl.otltigl'1 •• IV3,U& w1tb....l..2.~ Rta B,paI'@ E§2 t 12 ppm lQetnXlIl1& 

.Rl:wl. , The method a.dopted was similar to the one reported tor 

technique v with the exception that here 5 ppn methylen. blu. 

was also u$ed b.s1de$'12.5 PPB '&paran PG2• 

viii) gctx:~fY.gil tlg:t&tlAD & the $011, sample (50 g) 

was distributed into tour fifty ml centrifugal tubes wi th about 

30 ml. ot water in each. After balancing for we:1,ght the soil Was 

shaken well and was centl"ifuled tor 5 minutes· at 300Q rpm. The 

supernatent liquid was poured of! and sugar solution of 1.18 

specific gra:vit1 (-484 I BUIar dissolved in oQ.e litre ot vater) 

was added. ~he tube. Were shaken vell and were reoeutrifu.ed 

for 2 minutes at 3000 !'pm.. The $UIUlmatent l1quid was poured 

off through 321 mesh sieve and the residue over the sieve was 

quiakl.y rinsed w1tlVtap water. The counting anc!l. identifioation 

or different nematode genera was done 'Wlder .tereosoop1c binocUlar 

mio;roseope as •••• r1b.cl earlier. 

ix) Csl'tibt I. mgd;U:lI!1 4.'IW; mE 1114 a3.ay:inc :!aaimiQ'3M· t 
ce;.t:1fus:iJ. t:latatiorJ. I The so11 8am:p~e (60 g) was proce ••• a. 
through Cobb's lIOdU'1ed de.Ulntia, and sieving t,chniqtl$. 'rne, 

r.s1due over 321 mesh sieve was eq-.lll' distributed in tour 



50 ml centrifugal tubes, 1 ea.v1ng 1/4 part untilled. The other 

procedures were the same as described for viii above. 
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x) QQ.»Jt..s lUPdi:fi.i.Q.._degant~n" and siev1ng technique .. 

gentr;1fpUl-tJ,QtatiQn l'll th J.g.Q ];lPJll ,al:gaE&l4 if'] }liMb § PRlQ 

mELtbY1ene blwa , The method adopted was similar to one adopted 

for ix above,wi th the exception that in the sugar solution, 12.5 

ppm Beparan SP7 and 5 ppm methylene ~lue was also added. 
<, '" •• " '",~:i 

xi) i,elnhQrlt' s \t:etleIWeY:ft~ ~'J.11ik uu'tbQa. : The soil 
"1<;'" • --, 

sample (50 g) was placed in a buCket in which 600 ml w~ter was 

poured and mixed thoroughly. The soil suspension was passed. 

through 20 mesh sieve and was poured into 'one 11 t1'9 fla.Bk.. The 

bucket was washed and the remaining water poured into one litre 

flask (4). A. short plastic tunnel, with an out~et \ aperture 12 DUll 

in diameter, was attached with a rubber s~eav.. By closing the 

funnel orifice with the finger, the flask was shaken tborougllJ.y 

and inverted over a. second similar flask (I) tilled with fresh 

watel". After 10 m1nutes,flask (A) was plaeed on similar flask 

(0) and flask (B) was pla.ced on flask (D) which were also filled .. 

with fresh water. ~he final suspension of' (.A.) and (2) was 

collected oVer 825 mesh sieve and the oontents 01' (0) were 

collected over 000 mesh sieve. The residue ot both the siev •• 

was ool~eoted in a. beaker. COlmting and 1dentif1catio~ ()t 

different nama to de genera. was done und.er ste:ro soopi c b1no cllla.r 

mi crosc6pe as described 6a:-11.1". 



About 32 kg soil was collected with the help of a bel-loW' 

tUbe type sampler with 2.5 em diameter from a sugarcane field in 

Top Block-I of the Division of A.gronomy, Indian Agricl.lJ.tural 

Research Institute, New Delhi. The soil was thoroughly mixed and 

screened through 2 mm screen to remove pieces of stones, stubbles 

and root debris. Sixteen polythene (thickness 400 gauge) and 

11xteen paper bags were filled wi th soil samples containing one 

kg soil in eaoh. Two bags of eaoh unit Were kept at ei ght 

temperatures vi z. 0, fit 10, 15, ro, 25, 30°0 and at room tempel'a­

ture, for six periods vi z. one, two, three, fou.r, six and eight 

weeks. The room temperature du~ng the period ranged trom 15 ... 200 e. 
One hundred and fifty g so11 was taken out from each bag after 

the desired period. It was processed for nematode extra.ction 

by three nematode extract1.on technique. l 

a) C,Qjpt s mgd;1.f1ed 4egapt;1p, ana. s~.v1n' teAAmguI • 
the met.,bod adopted was similar to those reported for (i11) of 

Experiment III. 

b) gpstmbr1nls;' I tlu;tri&~ s Tn. m.ethod adopt.d vas 

similar to those reported t01' (1ic) 9t Expsl'iment lII. 

e) Q.o'Qb' ll! m'H'11t~ltl· a.lcum;t1;g,g ana, sieving tl·lbnipJa.t ~ 

untrU"ggaJ, :Clg:t&t~gp ~'1;b .I·a lUi. ihlPidaJ1 ~'7~arUl "·<~I e;: a,a. 

•• thfl.n. l2l.UI, l The method atlo,ted was· similar to triose repo:rted 

for ex) of Experiment Ill,. 



T'WO experiments were oarried out to compare the 

effioiency ·of .six nematode extraction prooedures in measuring 

seasonal population shift s of' pl.ant-paras1tic and free-l1 ving 

nematodes. The extraction techniques emp~oyed were S 

1) Direct soi~ placement over moistened racial 

ti SSUe paper (DX). 
} 

~~ ,:, > ; ' • .' • r _ . 

11) Oostenbrink's el.utriator with double layer ot 

facial tissue paper (OD). 
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111) Cobb' a modified decanting and sieVing teohnique (CS). 

tv) Cobb's ~d1f1ed deoanting and sieving + sugar 

flotation 8ieving with 12.6 ppm Separan Sf, + 5 ppm 

methylene blue (aSSSM). 

v) Cobb'lS modified deoanting and sieving ... centrifugal 

flotation (CSCF). 

vi) Oobb'l modified decanting an.d sieving + centrifugal 

flotation With 12.6 ppm Se,aran SP7 + a ppDl methylene 

bl.ue (CSCFSM) .. 

The 1011 sample for the first experiment was col~ect.d 

fro. Blook-II of.' the Di vision of.' Genetics, Incl1an AgrioUltural 

Research Institute, N~w Delhi. An &r.~ of 126 X 125 • was 

selected after leav1nc 10 111 bGrder.· !h1s are. was sub-divided. 

into 26 sub ... plotl of 25 x 21 II. These sub-plots wel"e given to . 

ma1 ze and wheat -rotation. Beginning fmm. Augtlst. 1911. the 

samples were taken at ll'lonthly interval" fQ:r one year.. 'T~. 
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samples in the month of August, September and' October were oolleeted 

f.rom maize.. From November to April these we're collected from wheat. 

Samples in May, June and July Were taken from fallow. The soil 

t $lllperature and ra1nfall during the period ranged from 13.0° to 

33.SoC and f'tom 0 to 35.8 em respectively. These have been given 

graphically in Figure V-A. Fifteen probes from a 25 x 25 m area 

comprised one composite sample (about 1 kg). The so11 samples 

were taken with a. hollow tube type sampler with 2,.5 em diamet.~. 

Eaoh sample was thoroughly mixed and 50 g was pl'Oce$sed by each 

teehn1que. This was done wi thin 24 hours af't.:r colleotion. 

Further deta1ls about the processing by each technique were the 

same as reported for Expel'iment IlIon CO Dlpa rat 1 "e efficiency of 

nematode extraction techniques .. 

The second experiment was conducted in ~op Bloqk-I of 

the Division of Agronomy, Indian Agrioultural Resea:rcll Institut~, 

New Delhi. In this ease also an area or ~25 x 126 • vas seleeted 

after leaving 10 m border and it was sub.divided into 25 sub­

plots of 25 x 2ti lB. These sub .... plot. were g1ven to eight crop 

rotations viz J 

1) Sugaroane-wheat-IQQQg. 

11) iQXa:":tH!1j a-whee.t. 

111) MgODi-wheat ... lobil lll 

1 v) Ma:J.. z e (Co b)l) -raddi sh-whea t, 

y) Kg,oac + pigeon pea-w1'1eat. 

vi) Mai~e ... potato/to~i,:",wh.eat""'U11'" 

vii) Mai :& .... whe.Jlt ... IIQQD.' ... i'3~/ ~'n.;. 

viii) Ma1ae-oat/ber ••• m/co'Wpe& (for fodder). 



Soil srunples were coliected in the same manner as 

reported for the first experiment. The details regarding the 

number of samples collected from various crop s have been given 

in Table 6S. 

Twenty fi VEt samples in the month of August and September 

comprised 14 samples from maize, 4 samples from sugarcane·, 2 samples 

from Rajri and one eaeh from pigeon-pea, pigeon-pea + mQQn&, jQw~ 

pigeon-pea, ~Wlr + ~ and 30!Bt. In October also the samples 

were collected f rom the same crops except in one ease where in 

place of mgQrUt. one more sample was taken from J.o;tat~ In November 

26 samples were collected as follows • 2 samples from Ri~t., 

4 samples from Sl1gal'cane, 3 samples from pigeon-pea., one salllple 

:from JOw&I:. 2 samples from raddish, 4 samples from potato ... 

tQr1a, 6 samples from wheat, 2 samples from oat a.nd 2. samples 

from }2e:rs'IDh Maximum samples in December were eolleoted trom 

wheat (13) II This was :followed by sugarcane and potato ... toria 

(4 in e aeh) .. The ramaln1ng 4 samples were taken from oat and 

kits, •• (2 in eaoh). In January, Fe.bruary. and March maximum 

number of samples were collected from wheat (17 samplea), followed 

by sugarcane (4 samples), oat. (:2 Salnples) and ·lUU~II.m (2 samples) .. 

In April the n.abel' of samples from wheat and suCareane remained 

the same but in plaee of oat and ~1:t'1'IJI. -4 samples were collercted 

trom cowpea. In May and June llaxiJll\1Jl nwabel" of' samples were 

Qollect.a. fl'OlD. _gnl (10 suples), followed by $\lgaroatle a.nd 

leoW)ea (4 in eaeh). In May~ 2 ,amples W8l"e oolleeted tram lQ~', 

2 ,amples from. l,alt.a." &poal and one sample f lrOllt fallow. . 1 .. 
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June,S samples were collected trom l.obii ... mon£.. and 3 samples 

:Crom :Callow. In July maximum samples were ccllected from mal ze 

(11 samples), followed by sugarcane (4 samples), baJr' (2 samples) 

pigeon-pea ... jpgng (2 samples), cotton (2 samples) and pigeon-pea, 

J.g,Uf ... pigeon-pea, g)op,g and jQWaJ;:, (1 in each). 

This experiment was conducted in pots of 23 om die.metel' 

each containing 3 kg of sterilised 5011 with tomato(kXQ9~e;ltqiji 

ucUlm.1aas) variety PUsa Ruby. !rna seed was obtained from the 

Division of Vegetable crops and FloricUlture, Indian Agric'Ultural 

BesearQh Institut., N$w l)Q~h1. The soil used tor this exp e:timent 

was collected from the Division of Ag:onomy, Indian Agricultural 

Research Institute, New Delhi. 

For raising tomato nursery the :field s011 m1xed W'~th 

FIM in proportion of 4 s 1 b, VO).llme wa.s passed throuah 1.6 mesh 

sieve to rellDve large stone, clods, an;d oth~;r materials. It was 
,i ,1 

sterilised with Methyl Bromide @ 1 ~t/lOO c, • .ft.. Thi s s011 was 
~ij . . . r . 

tilled in clean 'WOoden trays and tomato .eeds W'ere sown in lines. 

Th. nursery was maintained in the glass house. 

For maintaining a. pure cUlture of li.l.Q~dQuna U1SQU1.t • 

(Koi'o1d and Whit. 1919) Ohit1,fOOd, 1949. in pots, sI)11 was 

prepared by mi:dng field soi:L and FYM 1a th. ratiQ of 4 # 1 

by volume4 It was used. after Methyl l5l'O.m1cle. fumigation" An 

examination· ceal'l*i.d. out 48 hQUl'S after f1llll1 ge..tion indieated 

that the fum1gattd 8011 was ~G .. pl.tQ1Y de""id of nellllt()de. •• 
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The sterilised soil was tilled in washed 23 am diameter $arthen 

pots.. Tomato seedlings (6 weeks old - variety PUla Ruby) raised 

in sterilised soil were transplanted. ~. inOOinita egg masses 

were obtained from the stock culture maintained in the Division 

of Nematology, Indian AgricUltural Research Institute, New Delhi. 

The egg masses were incubated for hatching in 10. em petri .... dishes 

containing tap water. InocUla.tion was done @ 200 larvae/pot. 
, . 

For thi s purpo se, 3 boles were made around the stem. These 'Were 

2.4 em deep and 3 ... 4 cm away from the stem. After inocUlation , 

the holes were closed. Periodieal examinations were :made to 

ensure proper gall development and .gg production. Sub-em turing 

was also done to meet the requirement and altogether, abou.t 100 

cul tUre po t s were mainta.ined fo r th1 III exp er1ment. 

Two nematicidel (DD and DBCP) were used at two dosages 
"" . I,',. 

( I 
(DD @ 50 and 100 ga~lons and DBep @ 5 and 10 gallons/hectare). 

, 
Each treatment including control pots was replieated three timeth 

The required amount was oalculated on the area basis i.e. tor 

8S em diameter earthen pot.. The a.pPlioation was done 16 da,.s 

before tranSPlanting tomato s.edlings. The l'~uJ.U1l'.d amount 0:[ 

each chemical was caloul.at.d and diluted. in measul'.<1 quantity 

or water in suoh a way that .5 ml and 10 ml solution/pot met the 

reqUirements of the tre ... tm.ents, Nematioide' ""1'. injeoted by 

making two holes, with the hel, o! a glals ro4 at a depth of 10 odl 

in the centre ot eaoh pot. ~A.ft.~ injeotion the holes were closed 

and s .• aled with watCiu,. Wher • .,er, 'nematodes were inoculated three 

week.. a.ftlli1" the ntmaticidal treat_nt, th. ob.em1ea.~s 'Were .PP:l.1ea. 
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one week earlier than the other treatments. 

lema tode inoculation was done in, two ways (i. e.. one 

at the rate of 2000 larva.e/pot and the other at the ra.te of 5 g 

chopped infested root galls/pot) and at two timings (i.e. one 

at the time of applying nematicides and other "ne week after 

transplanting/three weeks after nematicidal apPlication). The 

details are turnished below s 

a) ~uJ.at1Q1l...Q.L.2.QQ.Q lBlya.e/pot It tnt :t1me....Q!: 

n,e.mat1cig&}. applic;:atign • Seventy-two oleaned earthen pots were 

taken. These were tilled with sterilised soil.. Two thousand 

larvae were inoa'\llated in eaoh pot and the soil was thoroughly 

mixed to ensure bomogeneous distribution ot nematodes. Nematicide. 

were applied as indicated abOve. 

b) .nocYlUllDn..Jl:C § I I!bQpR.ad 1nresteQ roQj;_~4J.lllltlt.. 

&-t ·jtl:ut :tlme Qt llemat1Qigil a.RPl'C"~Q:p. :& Seventy-two Qleaned 

earthen pots were fUled 'With sterilised soil. S g ohopped 

infested root (ranging from 500 .... 800 eggs and 1000-150Q larvae 

per 5 g :root tissue) were added in eaeh pGt. The soil was well 

mixed to ensure 'Wlifo1"Jl1 dlstribut;1()n or root galls in the soil. 

Nematicide. were applied in the same mann.r as de.Bribed earlier. 

c) iaoglrllAtion of 2000 laryuLlUl1 gn' Milk "tun: . 
ia:Ms;gl!ntln,/;3 w,aks if,'!et nAa:tiQ'41~,RJ.~{U&t'QD ; Nematicides 

were applied in seventy-tw pots in the sue manner as de.on bed 

earlier. Atter fifteen dars 01" neDlatioide application 6. we.ek' 

old, equal size tomato ••• cll.1ngs were transplant.d.. 't'WO thou~nmd 

larvae/Jot were inoculated in the .am. manner a. desoribed. a.bove. 



33 

d) lnogulation of 5 g ghopWt4-1nte{fted root galls/pot 

g,p.~ lil~t Arter :t:onil1lant1ng/3 w.,klJ!.fter neMtiQ:\,g,al. aXlDl1. c!tAQll: 

Fifteen days after nematicidal apP11a.tion, 5 weeks ol.d eqUal size 

tomato seedlings were transplanted. Fi Va g, chopped infested root 

gall s Were ioo culated in each pot near the root zone of' tomato 

plants thro.ugh 3 holes, 2-4 em deep and 3 em away from the stem. 

Observations were reoo~de<1 one, two, three, :tour, 1'1 ve, 
.fI'\ ."', 

and six weeks after inocUlation' nematodes. S011 and root popUla-
t~ .... ,. 

tion of nematode were estimated. 

i) Estimatign of nematode 111 soil I The soil collected. 

:t:'l'ODl eaoh treat ment (3 replications) waa mixe4 

thoroughly and a sample(50 g) soil waS taken for 

processing. The extractiQn of nematode population 

from soil was done with Cobb's modified decanting 

and sieving technique as reported earlier~ ·Th. 

number of root-knot larvae presfitnt in the soil was 

oounted. 

11) HwIll2,r sa' mgt g111 1, • The root .ystem of' all the 

plants was exalUined atter washing the roots and the 
'I 

num.ber of galll was eounte.d • ..................... 
•... -

111) Iitmattgn Q' nemllio", IOpY}.a'\iipn in mQ:t;, tialY. , 

The tops of plants were out and the root system _. 

removed car.tully w1tho\lt any danla,e. Com.plete toot 

ITlt.m was washed with tap water and chopped into 

small. pieaes by means ot a pair of tine S131S$O%'IJ. 

(Jomplet .• chopped root tram eaoh plant 01' etl\.ll~. 
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treatment was placed in a Waring Blender 1/3rd of 

which was filled with tap water. The roots were 

b1enderised for 15 seconds. The blenderised. 

material was passed through ao mesh sieVe,; The 

residue oVer the sieve was disea~ded. The suspen­

sion which was passed throu.gh 9:) mesh sieve wall 

passed thl'Ough 325 and 400 mesh sieves. The ca.tch 

on these sieves was collected in a beaker. 

The blenderised suspension oollected in beakers was 

equally distributed in 50 ml plastic centrifuge tubes. To 

fascilitate the setting of nematodes about 5 mg ot kaolin was 

added in each tube. This was centrifuged fo;t" 5 minutes at 0000 

rpm. The tube s were taken out from the centrifuge and upper half 

of the material was removed from the tubes. These tubeS were 

filled with sugar solution (4454 g sugar/11t.re of 'W'ate~~ and the 

material was thoroughly mixed with sugar solution so that the 

nematodes which sett:ted with kaolin coUld also oome in the 

suspension. . The suspension was equally tilled in the 

and again centrifuled for 3 minutes at ~~ rpm .•. The -1Ioi~·'· 
from all the tubes was immecU.at ely passed through 325 

four tubes 

SllSp ens ion 

and 400 mesh 

sieve and the Qatch was collected in. petri-dishes. Nema.tode. were 

counted in the $ame way as described ea~l:i.r. 1'he total popUlation 

of all the stage. of' 1\. tDQQ Gig extracted from l'Oot tissu. was 

est1mated. 



Six experiments viz. (1) comparative effioiency of 

s011 samplers, (11) diet r.1.bution and samp1.1ng of nematodes, 

(iii) comparative efficiency of nematode ~xtraction techniques, 

(1 v) effeot of storage bag, storage temperature. stora.ge period 

and extraction techniques on recovery of nematodes from the soil 

sample, (v) quantitative estimation of nematodes population 

density by six extra.ction procedures as a:ft'eQted by season and 

seasonal fluotuation in nematode population,and (vi) evaluation 

of nematicidal effioiency wi th t~ teohniques and timings of 

nematode inoculations, were oarried out for eValuating som$ 

teohniqu9s in Nematology. The resUlts obtained in respect of 

each experiment are presented below I 

I. Cgm,plta.:t.U .ttieisncJt.at 1011. I&mw.,ra. 
Four types ot soil sampling tOQls were used to test 

tha1r efficienoy in satnpling soil for nematode.. These were 1 

ibrY;x::oi, hollow tube type samp~er with l.O om diameter, 0' Connor's 

split (!orer and hollol't tube type sarnpleJ;" with. 2.6 em diQetel'. 

One composite soil 88llple oonsisted of 5 or 16 or 30 sub-samples. 

An examination of soil samples il!ldicat.d the pre'Valen(u. 

ot.8 g~era o.! plant~paras1t1c nematodEU' (viz·. I!Dt'tl.cncblllUi sp •• 

~ilen;Qm:&:h:mghUl sp., lk>1J.gl"liYlIIP., t::i'tYlellgW§ sp., 

tlalp140ilnela.:rvae, 1113.gmtnenghu. sp., TriQhol3orum sp. and 

:J;lleng·QuI ap.), beside. tree-living ones. fhe data in respect 

of each a. also for the total plant parasit1. nematodes nave 
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been fumished in Tabl.es 1 and 2 and shown in histograms in Fig.! .. 

It was seen that in general maximum number of nematodes were 

obtained when the soil samples Were collected with the help of 

hollow tube type sampler with 2.5 em diameter. Sampling with 

KblUZ:g1 and hollow tube type sampler with 1 em diameter provided. 
I 

lower number of nematodes. There were few exoeptions as in the 

case of' t!lenc}JQ;rnmCQUI in respect of whioh 0' Connor's split 

corer was inferior to 'hur;gi!hollow tUbe type sampler with 1.0 

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

2.6 em diameter. 

It wal seen that 1rrespecti va of sampling tools ut:u,d 

15 Pl"O bell per sample provided maximum. number of.' nemato des eXQ&pt 

in respect of ~xleDgbP:rbmQ:n»I. liolllQ1a1.mUl. and tleJ.Q3.dQ imB with 

0' Connor's sp11 t corer and in case of %);:~c:llg<W1:Ua and ~:zlenQbu • 

. with hol1.ow tube type sampler with 1.0 OlD. and 2.5 01'11 diamet,.,);' 

respectively in whIch case 5 o.r 30 probes resUlted in llighel!' 
''I, 

number of nematodes. 

In seven eases there was no s1gn1t1oant d1tferen" 

due to ditference in number of probes per sample in respeot ot 

hollow tube type sampler with 2.8 om diameter. It vas also tn. 

for 6, 3, and 4 cases in respect .rt 0' CoBllor' i split corer, 

hollow tube t,-pe sampler 'With 1.0· Olll diameter and Ibl3,fRiL 

respect1v.ly. 

In e$.$e o£ ig,'tctlcw'aYlII there was no differenoe 

due to nmnDer of p~bes per. $a.pl. 1rr.s,eetive of tlle s$ll1:p11nc 

tool used~ 1J!his was s1nlilar in re.,e'tit of H.l.Q',s2Psml except \. ,.. . 
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TA§LE - 2 

Showing coefficient of variance ror 5, 15 and 30 
sub-samples 

---------------------------------~~-------------~----~----------~--~~-N erna tode genera 
5 15 30" 

_____ - ________ - __ ~--. ____ ~ __ - _____ ~-_--__ ~-__ w_~ ____ - __ - _____ ~ _______ _ 

Rotylenchulus 
~;llenchorhyncht~§. 
Hoplola.imus 
pratylenchus . 
M~lQidogyne larvae 
He1icotylenqhu~ 
Trichodorus 
!;£lenchus 
Total plant parasitic 
nematodes 
Free-living nematodes 

21,0 
12.9 
12.8 
12.0 
Hl~9 
8~5 

17.4 
36,1 

6.5 
13.7 

28.4 
11.S 
21,,7 
12.5 
31.2 
11.3 
11.8 
26.8 

5.,0 
8.6 

19.1 
9.6 

10.3 
10.3 
20.4 
13.0 
24.3 

105.6 

4.43 
8.:3 

~---------.-----------------~-~-~------.----~--~~--------~---~-.-~----

lAB,LE - ~ 

Time required for collecting soil samples by 
different soil samplers (5, 15 artd 30 sub­
samples from 3 x 3 m area). 

Samplers 

KBurp! . 3.3 
Hollow tUbe type 
sampler with 1 om 

7.3 

diameter 3.B 

O'Cohnorts split 
corer 7.7 12.5 

Hollow tube type 
sampler with 2.5 em 
diameter 5.2 

C.D. 5% 2.1 

15 .. 8 

17.8 



in case of O'Connor's split corer, with 6 and 16 probes/sample. 

Also there was no differenoe due to number ot probes/sample in 

respect of Hel;!.cotnenciJ,ua and TriQhQdQrt.a, wh$ll the samples were 

collected with the help of 0 t Connor's split oorer or holloy tube 

type sampler with 2.5 om diameter. 

A perusal of O.V. values revealed that in seven cases 

it was lower when the composite samples consisted of 30 PlQbes. 

It was maximum in case of txlinCAUI whioh recorded the least 

number •• 

An exu1nat1on of Table 3 revealed that the time tak,n. 

in collecting one eomposite sample consisting of 5.ao probes was 

more in respect of O'Connor's split corer. It was also true in 

ease of' 16 probes except that in this case it was not difterent 

than hollow tUbe type sa.mpler with 1 em diameter. So far as this 

finding is concerned there was no real difference in respeot of 

illYm, hollow tUbe type sampler with 2.5 om diameter and. hollow 

tube type sampler with 1.0 om diam.eter. 

II. Uiatx:.:bl1:t;l.Qn an4 IImJltns of nllRlt,ulIA· 

In April 1971, 45 plots 01' 5 x 5 • were sel e <ted in a 

big field (160 x 11S0 m)., The predominant nematod. genera in the 

soil were TxltngllQrbmcbul.t Iiralgll1mut 2,mtYllo.QAAa, HatCroi\ua. 

lar~a •• ill~QOtnIUQQ'Qlh 'J::r;i.QQQdQRlf iIm;l.o.,iCQnO°;!.dea arid tree-

11 v1ng nemato de.. iach plot was divided into 26 lI1ero. p10ts of 

one sq. m. Sta.rting troll one 00 mer of the plot tbe :mioro-plots 

were systematically numbered and on. $011 sample 'Was collected 
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from each mioro-piot. The soil samples were processed through 

Cobb's modif'ied deoanting and sieving techniques and the 

nematodes were counted. The sub-plat-wise data have been 

given in Tables 4 ... 12. , 

The distribution of the nematodes in the su~plots 

has been shown separat'ely tor each nematode as also for the 

total plant-parasitic nematodes by dot diagram. in Fig. II(~-~). 

It was noticed that nematode population 01' some genera 

like Ihwl1u3.cQn_~d§Hh 1::rigruulQtU1, BeJJemc1fl;cI, larvae and· 

HclRJ,ollimlll were very sparse, ~he densi t1 in the plot s in 

respeot of ~lj,QQ.gdQ1:llI. ranged from 0-100, .i,ttroii,;1 0 ... 90 and 

£Rlllgl!:al.lJl. 0 ... 70. Further, it was notioed that the distribution 

or nematodes in the mioro-plot was not un:1tol'm .. 

To evolve a suitable sampling technique for estimating 

the nematode population in the field at a desired level of 

aOQuracy,the data were examiu.d af;er square-root transf6r.matlon 

1ft + 0,,15). The idea was to determine the minimum n'Umber 0 f rows 

and minimum. number ot .ample, (unit.> per row in order to have 

&. steady estimation of the nematode population. Different­

hyPothetioal com.binations of the rows x sarn}l)les <units) have 

been examined to 0 btain the estimate with percentage &1'1'01' at 

00 per oent and 10 per cent. These have been shown in T a.ble 1"6: .• 

Keeping ,the number .. of rows fixed at five,. the num'be:t:" 

of ttn1 t, to be aampl.ed pel" roW bas aome out 16 to 24 pel" cent 

and 20 to eo per cpt for peroentage error of 20 per cent and 

10 per cent respectively in case 01" 'J:yl.IIlCQornmchlJ .... · 
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TABLE - i 

Showing the distribution of Tulenchorhxnchy§ popula-
tion in 50 g soil sample/sq. m. area 

-----~~-~-----------~~--~~-----------------~-~-------~--------------
R§.ttll;t ca:t;1orJ, Si 

~ 

Sample No. 1 2 3 -4 5 
------~---------~----------~------------------------~-.---~---~-----

1 230 210 430 135 30 
2 160 420 260 23Q 0 
3 200 200 45 170 140 
4 160 160 120 60 35 
5 1~0 240 270 359 275 
6 220 260 0 100 90 
7 180 170 280 alO 0 
8 260 180 150 15 0 
9 105 80 90 0 100 

10 15 330 280 180 145 
11 180 225 350 150 70 
112 240 140 310 30 80 
13 250 100 230 200 0 
14 0 430 210 510 0 
15 90 45 210 ao 316 
16 0 40 0 370 195 
17 80 47,0 0 90 15 
18 180 360 380 190 0 
19 275 380 210 190 30 
20 190 270 225 100 15 
21 210 0 0 0 140 
22 200 0 620 190 0 
23 0 3~O 280 0 1'0 
24 150 230 210 320 lao 
26 0 80 0 0 150 
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~AtUim -:-...§. 

Showing the distribution of KqRlol!tm~~ popula-
tion in 50 g soil samples/sq. m area. 

_ .... __ ,-IiAI:If ........ _.,.!II(IIIII .. _____ ... __ .... ___ --_ ................ I/Wf. ... ....,,-.. __ .... .oI!IIIIlt!"'IItIIf .. - ... _ .. __ ......... .... __ .... , ... __ ~ ...... _-"_ 

Sample 
1 2"· I .. ninl:i~a.:t~20§ .. 

No. 3 4 I) 

-.~--.------~--~-------~-----~-~-----.---~------------~--~.--.~---
1 ~o (') 20 0 0 
2 C 0 0 0 0 
:3 C 0 0 30 0 
4 0 0 30 15 0 
5 30 30 0 10 0 
6 10 10 0 15 15 
7 20 45 45 00 60 
8 10 40 45 40 0 
9 0 110 0 4 0 

10 0 90 23 10 10 
11 0 0 o. 0 0 
12 0 0 0 0 0 
13 50 40 30 0 30 
14 60 30 45 0 76 
15 90 0 as 0 0 
16 0 60 0 0 () 

17 0 ao 0 0 0 
18 70 50 0 0 0 
19 40 30 0 0 (1 
20 10 15 0 70 i·O 
2l 0 30 16 0 '0 
22 40 60 15 0 40. 
23 0 0 10 0 ga 
a4 0 0 0 1() 10 
25 0 0 0 30 20 
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TABLE - 6 

Showing distribution of Pratylenchus population in 
50 g soil sample/sq. m. area 

~~~~~-~-~~~~~~-~~--~---~~~-~----~~~-~~~~~~-~~~-~-~-~~~~-~~~-----~~ 

Sample 
i 2 

ReJ2J:~catiQO§ 
No. :3 4 5 

---------------------------------.-_-----.-------------~~---------

1 0 90 240 130 20 
2 0 60 70 0 30 
3 20 120 0 0 0 
4 10 0 270 190 120 
5 30 laO 210 76 180 
6 40 70 220 l20 110 
7 60 20 120 60 30 
8 30 180 165 0 0 
9 20 40 180 190 6 

10 0 90 215 40 0 
11 40 0 0 0 0 
12 30 165 0 0 0 
13 50 50 420 170 zoe 
14 so 0 0 40 0 
15 15 SO 0 0 40 
18 40 40 130 70 200 
17 30 50 180 10 0 
18 0 70 120 80 0 
19 100 20 290 100 120 
20 45 ,0 100 C 100 
21 0 180 235 so 30 
22 30 80 l20 210 70 
23 10 ao 0 120 210 
24 20 120 20 0 0 
25 0 80 15 0 215 

-------------------.---------------~----~--------------------~-----
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TABLE .. 7 

Showing distribution of ~teroder! larvae 
population in 50 g soil sample/sq. m. area 

-~~-~--.-~~~-.-~~~-~----~~--~~-~---~--~-~~~~---~----~~--~---~-~-~~-~ 

Sample ,,_ "51 Re:Qlica~ioos. 
No. 1 2 3 4 5 

II!I!I-"~"'-"""' ___ "'-_,-"' __ ";"_"_"'~~" __ """" __ "''''''''''''_'''''''' ___ '''''''''_~ __ '''_."'_"'~ __ ""'_41!'11 ... _-......... 

1 0 20 60 45 30 
2 45 15 0 40 40 
3 50 105 50 60 0 
4 30 0 0 0 0 
5 0 30 0 0 0 
6 30 60 10 35 40 
7 0 30 15 40 45 
8 0 20 10 10 25 
9 40 0 20 10 15 

10 0 10 0 60 30 
11 0 0 0 0 0 
12 60 15 15 5 20 
13 50 50 50 110 100 
14 40 90 90 45 46 
15 25 0 240 40 90 
IE) 30 40 10 35 75 
It ,0 0 0 0 60 
18 0 0 60 60 0 
19 80 120 60 70 30 
20 0 30 105 75 0 
21 0 30 45 10 0 
22 0 20 210 0 0 
23 0 0 0 0 90 
24 80 30 60 80 60 
25 60 80 0 5 65 



TABLE; .. 8 

Showing distribution of Hel1cotylenahus. 
population in 50 g 5011 sample/sq.m. area 

------------------~-----------------------------~-------------~---
Sample ll~Rlicatiogs 

No. 1 2 3 4 5 

-----~--~~-~-~-----~~~~~---~-~~~~--~~~~---~~~-~-~-~--~~~-~~--~~---

1 20 110 160 0 30 
2 120 45 20 120 20 
3 0 90 230 170 36 
4 50 20 240 0 0 
5 80 110 70 15 45 
6 0 80 40 15 60 
7 10 50 60 40 25 
8 0 90 180 80 0 
9 90 60 40 70 85 

10 0 40 40 40 25 
11 100 175 60 70 0 
12 0 90 135 100 170 
13 25 30 180 .0 35 
14 40 90 90 45 10 
15 SO 75 0 60 65 
16 0 10 15 0 100 
17 0 20 110 30 50 
18 15 0 170 50 65 
19 0 100 a 0 0 
20 30 40 0 100 70 
21 0 0 105 60 40 
22 0 115 0 0 80 
23 70 60 SO 0 0 
24 0 50 100 0 0 
25 0 0 a 150 190 

___ ~-__________________ -_M_~ __ -__ ~~ ____________ -___ ~ _______________ ~ 
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TABLE - 9 

Showing distribution of ,t~qhodorua population 
in 50 g soil sample sq. m. area 

___ ---~-________________ - _____________________ -~ ________ - _____ M 

Sample Rel2lica.:tioQIi ~" 

No. 1 2 :3 4 5 
----~--~~--~-----~-~~~.~-~~-~-~~~-~--~--~-------~~~~---~~~-~--~ 

1 30 10 45 60 15 
2 10 45 10 30 30 
a 10 45 0 100 15 
4 30 0 0 0 0 
5 0 30 0 0 0 
6 40 10 60 0 0 
1 10 0 0 0 0 
8 30 20 80 0 15 
9 30 10 0 15 35 

10 20 15 0 0 0 
11 30 0 0 0 0 
12 0 0 0 10 30 
13 0 0 0 0 0 
14 10 10 40 10 0 
15 35 0 0 0 0 
16 100 20 0 40 36 
17 0 30 10 0 0 
18 0 0 30 45 0 
19 0 10 50 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 46 
24 0 0 0 0 30 
25 60 0 10 0 70 
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TAB~ - lQ 

Showing distribution of tl~~;ce?cOngmoid§S 
population in 50 g soil sampl sq.m. area 

-~-~~~~~~-~-~-~~~---~~~-~~~.~~~~-.~~~~-~~-~~~~~--~~-~~~--~--~~ 

Sample R~:Ql!9atiQQ§ 
'No. 1 2 3 4 5 

~----~~---~---~~~~--~~-~~~~-~---~~~-----~~----~----~-~~~~~~-~~ 

1 0 20 10 0 0 
2 0 0 30 0 0 
S 10 0 0 0 ·0 
4 10 20 45 0 0 
5 0 30 20 5 0 
e 0 60 30 0 0 
7 0 15 10 1Q 0 
8 eo 0 10 10 0 
9 0 0 0 170 0 

10 0 20 30 ·0 a 
11 0 0 0 200 0 
12 10 25 15 150 0 
13 30 30 30 40 0 
14 0 SO 50 0 0 
15 0 80 0 0 0 
la 0 20 40 0 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 15 0 
23 0 0 60 0 0 
24 0 0 0 40 0 
25 0 60 70 130 () 



TABLE - 11 

Showing distribution or total plant parasitic 
nematodes population in 50 g soil sample/sq.m. 

area 

~--~---~~~~--~~~.-~-~~~--~~-----~-~---~-~~-~--~~~-~-~--~~~~~~-

Sample R!il121ica t1ons. 
No. 1 2 3 4 5 

--~--~-~--~-~~-~--~~--~---~--~~--~~-----~~~----~---~-~--~~-~~-

1 300 35 350 285 255 
2 340 285 4~5 380 270 
3 350 195 455 285 10 
4 320 380 180 110 250 
5 300 420 375 170 S55 
G 460 595 400 325 355 
7 600 300 4q5 600 550 
8 sao 540 300 595 310 
9 210 340 680 615 230 

10 600 550 330 240 220 
11 965 595 470 475 ~O 
12 415 330 515 630 975 
13' 325 640 930 805 380 
14 705 400 526 330 390 
15 570 360 475 195 95 
Ie 370 330 4$0 435 345 
17 S40 640 250 4lC 285 
18 535 400 580 265 350 
19 265 360 710 170 420 
20 485 330 . 120 515 315 
21 125 500 70 365 210 
'22 lao seo 270 195 205 
23 190 370 340 125 520 
24 520 aS5 :zeo 130 170 
25 500 15 510 425 710 

_~ _____________ M-W--_________ ~ ________ -~-~-. ___ -~ __ ~ ___ -_~ ______ _ 
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TABLE - 12 

Showing distribution of free-living nematodes 
population in 50 g soil sample!sq.m. area 

-~---~~~~~~~~--~~-~~~~~~~---~-~~~~~~~-~~~~--~~~~~~~~-~~-~-~~~~ 

Sample R~mlica t;l,ons 
6' No. 1 2 3 4 

~-~-~----~~~~---~~~~--~~~~~--~--~--~--~~~~~----~~-~~~~~~~-~---

1 170 190 230 165 110 
2 110 290 90 160 240 
3 140 135 180 310 200 
4 160 110 240 160 150 
5 80 160 105 170 290 
6 115 180 170 195 305 
7 75 185 160 350 275 
8 130 120 145 210 350 
9 105 140 120 390 180 

10 475 130 2:15 200 230 
11 195 225 180 150 270 
12 ,"'90 120 as 190 300 
13 200 145 190 250 235 
14 120 310 lao 290 290 
15 125 190 120 190 270 
16 310 230 190 170 180 
17 150 110 70 110 240 
18 190 240 190 180 170 
19 170 200 180 280 270 
20 105 310 180 460 280 
21 195 240 175 160 260 
22 275 180 195 100 . 315 
23 250 160 80 240 200 
24 265 710 250 270 630 
25 130 610 200 510 245 

----------~------------------~-~----~---~------------------~-----
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TABLE ... 13 

Hypothetical combination of rows x units 
---------~----------------~----------------------------------------------Nematode genera. C.v. ROW No", Units Total No. % of total 

of units units 
--------------~----~-------------~---------------------------------~-----
l~l~nchorh~Uch~s 20% 1 4 .. 0 4 16 

2 3.0 6 24 
3 2.0 6 24 
4 1 .. 0 4 16 

10% 1 5 .. Q 5 ·20 
2 4.0 8 32 
3 4 .. 0 12 48 
4: 3.0 12 48 
5 3.0 15 60 

HQJ2!ola~mYs 20% 1 
oft 

5.3 6 "" 
2 3~9 8 32 
3 3~0 9 a6 
4 2,6 12 48 

10% ., 1 6 7* 7 ... 
2 . 5:6* 12 _. 

" 

S 4~8 15 eo 
4 4~3 20 80 
5 3.9 20 80 

~tatill~gchus 20% 1 3;2 4: 16 
2 2;e ES 24 
3 2~g 9 36 
4 1~8 8 32 
5 1.6 10 40 

10% 1 5';3* Q ~ 
9 4.6 10 40 
3 4~O 12 ~8 
4 9 •. 6 16 64 
is 3~2 20 80 

&!!tru;:od§ri larvae 20% 1 4.0 4 16 
2 3.0 f3 24: 
:3 2.5 9 36 
4 2.0 8 a2 
5 1.8 10 40 

10% 1 5.0 5 20 
a 4.l;i 10 40 
3 4~O 19 48 
4 3;9 16 64 
5 3.2 20 80 



qontd. 

Nematode genera. e.iT. 

20% 

10% 

Iriohodo;tjJ.s 20% 

10% 

Total plant 20% 
parasitio nematodes 

10% 

Free-living 205( 
n$matodes 

lO'; 

ROvl No. Units Total No. 
of units 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
:2 
3 
4 
5 

1 
2 
3 

1 
2 
3 

1 
2 
:3 

3 .. 8 
2.9 
2.5 
2.0 
1 .. 6 

5.4.* 
4.8 
4.2 
3.7 
3 .. 5 

5 11 5* 
3.9 
3.0 
2.5 
1.7 

7 .. 0* 
5 .. e ... 
4.9 
4,,0 
3.7 

5.2* 
3~9 
2.9 
2;6 
2 .. 1 

6~a* 
5.5* 
4.$ . 
4~2 
3.8 

3;0 
1.6 
0.6 

3.9 
2,9 
1.(5 
3.0 
2.2 
1.0 

4 
6 
9 
8 

10 

6 
10 
15 
16 
20 

6 
8 
9 

12 
10 

7 
12 
15 
16 
20 

6 
8 
9 

12 
15 

1 
12 
15 
20 
20 

3 
4 
3 

-4 
e 
6 

:3 
6 
:3 

!', 
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% of total 
units 

16 
24 
36 
32 
40 

... 
40 
€)o 
64 
80 

-sa 
sa 
48 
40 

.... 
... 

eo 
64 
80 

.. 
32 
36 
48 
60 

.... 
t?o 
80 
80 

12 Ie 
12 

1 6 
24 
24 

12 
24 
lS 

·Values are m.ore tha.n the rElCluired units" ·-Y·3t~· ~1.· 
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The number of units to be sampled per row has come 

out 32 to 4B per cent and 60 to 80 per eent for percentage error 

of 20 per cent and 10 per cent respectively in case of W~lQlilmu,. 

The number of units to be sampled per row has come out 

16 to 40 per cent and 40 to 80 per oent ror percentage error ot 

20 per cent and 10 per cent respectively in caSe of E~itxlftnAbUA. 

The number of un1 ts to be sampled pe!- row has come out 

16 to 40 per cent and 20 to 80 per cent for percentage error of 

00 per cent and 10 per cent respect! vely in ca.se ot HetitQ'lfll:A 

larvae .. 

The number or 'Units to be sampled per row b.a.s COIne 

out 16 to 40 per cent and 40 to 80 per cent for pereentage erX'Or 

of 00 pel" cent and 10 per cent respectively in case of l1ftliaQtr'" 

J.ingllJJ.a,. 

The number of un1 ts to be sampled per row ha.s (lOme 

out 32 to «> per cent and ~ to 80 per cent for perQentage error 

or 00 per cent and 10 per cent re.peet1 "'elY' in aase of' :z.'J;:3.~~H1Q"Y,I. 

The number ot units to be sampled per row has come out 

32 to eo per cent and 60 to 80 per cent for pe~centage error Q! 

20 snd 10 per oent respectively in cas. of liem4QrJ,QPllemg,;t.gU. 

The n'Wllber of 'Units to be sampled pel." row .has come out 

12 to le per (lent and 16 to 20. pel' cent for percentage error ot 

20 and 10 per cent respectl vel;y in case of total. plant-pa.rasitic 

nematodes. 

The. numbe~ 0:£ units to b$ saDlpled per row has oome out 



53 

12 to' 24 per cent and 40 to 48 per cent for percentage error 

of 20 and 10 per cent respectively for free-living nematodes. 

Ill. ~§l.rat*'lfil et:tiQietUlX Q: ,uema.yode ex1a:act1on teQhniJJ...Y..eA. 
(1011 sam~~g~laed ~mmed1Ate~x after colleQt~Qn), 

Eleven techniques viz $ 

i) Direot so11 placement over moistened faoial 

tissue paper. 

iia.) Oostenbrink's elutr1ator with double la.yer of 

cotton wool filter. 

11b) OO$tenbr1nk's elutr1ator with single layer of 

cotton wool filter. 

110) Oostenbrink t $ elut riator with double layer of' 

facial tissue paper. 

111) Cob"t?-f s modified decanting and sieving techniqUe 

with double layer of facial tissue paper" 

iv) Sugar flota.tion sieving .th 12.5 ppm Separan 

S'7-
v) Sugar flotation sieving with 12.6 ppm Saparan PQ2. 

vi) Cobb'. modified deoanting and sieving" 5uga.l'.' 
sievjni . 

flotation"w1th 12.5 ppm Separan PG2 ... 5 ppUl 

met bYl en. blue. 

vii) Cobb· s modified de6anting and s1evi.ng + Sl1gar 

flotation sieving. with 12.6 ppm Sep.ran SF? ~ 

5 ppm methylene blue. 

viii) Centrifugal flotation. 

:Lx) Cobb" modit,led deoanting and. td.Elving technique+­

oentrifuga~lotation. 
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x) Cobb's modified decanting and sieving technique .. 

centrifugal flotation with 12.5 ppm Separan SF? ~ 

5 ppm methylene blue, and 

xi) Seinhorst's erlenmeyer flask method, have been 

compared to evaluate their efficiency in nematode extraction from 

sandy loam soil whicSh harboured tzlencbg,~bynohUSt HgplQlaim.ua, 

Eraty~lma,. ijellQottlenclma., tl:1cbodo~rua., Hem1p:i.QQ.Q~Q1dfU. 

and free ... li ving nematodes. Nematode counts were made and the 

data have been furnished in Table 14. These have also been shown 

in histograms 1n Fig. Ill., ". 

Aocording to n'Um'ber of n&Inatodes. 0 btained by the use 

of a partioular teohnique, the techn1ques have been grouped into 

three eat.~r1e. viz; eff1cient, moderately efficient and poor. 

In general, Cobb's modified decanting and siev1ng 

t echn1que with double layer of' facial tissue paper, Co bbf IS mod.ified 

decanting and sieving technique • sugar flotat1on s1eving with 

12.6 ppm Separan Sf7 and 6 ,pm methylene blue, Cobb's modified 

decanting and sieving technique + centrifugal flotation and 

Cobb's mOdified decanting and sieving teehn1que .. centrifugal. 

flota.tion with 12.5 ppm Separan 8P7 and 5 ppm. methYlene blue were 

found to be eff'icient exoept in a rew cases like Cobb's modified 

decant1ng and sieving technique + suga.r flotation sieving with 

12.5 ppm Separan 8P7 and ., ppm methylene blUe in. respeQ~ of 
IltljQottlcngU. arid tree .... liv1:ng nematodes, and Cobb's. modified 

decanting and sieving technique. centrifugal flotatiQn and Cobb's 

:otod1f1ed d._canting and sieving teahn1que ... c(9ntrif'ti.glill 1'~otation 

llith 12.6 ppm Separan ~ and 5 ,pm methylene blue for T;.QnOggn'. 
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1. Direct soil placement over moistened facial 
tissue paper. ' 

28,. 00 st en brink , s el1.1triator with double layer 
of' cotton wool filter. 

2b. Oostenbrinkts elutriator with single layer 
of' cotton 'tNOol filter. 

20. Oostenbrink' s el~.1tr1ator with double layer 
of f'aci,al tissue paper. 

3, Cobb l ! modified decanting and sieving 
teohnique 'With double layer of facial tissUe 
paper. 

4. Sugar flotation sieving with 12.6 ppm Separan 
S~7· 

5. Sugar flotation sieving wi th 12.5 ppm Separan 
PG

g
_ 

6. Cobb's modified decanting and sieving techni­
que" sugar flotation sieving with 1;2.5 ppm 
Separan PG2 ... 6 ppm methylene blue. 

'i. Cobb's modified decanting and sieving techni­
que + sugar flotation sieVing with 12.5 ppm 
Separan SP7 • 5 ppm methylene blue. 

8. Centritug8J. flotation. 

9. Cobb's modified decanting and sieving techni­
que + ~entr1fugal flotation. 

10. Cobbf's modified decanting and sieving techni­
qUe. oentrifugal flotation with 12.8 ppm 
Separan SP7 + 6 ppm methylene blue. 

11. Seinhorst t s erlenmeyer flask method" 



Also, Co bb' s modified decanting and sieving technique with double 

la.yer of facial tissue pa.per and Cobb· s modified decanting and 

sieving technique + centrifugal flotation were moderately 
\ 

efficient in respect of llem1cI!1c.oAemQ14es • 

Sugar flotation sieving with 12.5 ppm Sepsl'an SF
7 

and 

sugar flotation sieving ~th 12.5 ppm Separan PG2 were moderately 

efficient. 00 st en brink , s elutrla.tor \T1 th double layer of facial 

tissue paper, Cobb's MOdified decanting and sieving technique + 

sugar flotation sieving with 12.5 ppm Separan PGe • 5 ppm methylene 

blue, and centrifugal flotation were generally moderately efficient 

except 1n case of tl:1.ghos1Qrp,1. and free.living nematodEJJs, wh-ere 

Oostenb:rink l s elutriator with double layer or t"acial tissue paper 

was toward. efficient side,.. Centrifugal nota.tion was very poor 

in case of: tt1s.'Wg4Qms. 

Direct $011 placement over moistened facial tissUe 

paper, Oostenbr1nk's elut:riator w.1.th double la.yer of cotton 'Wt)ol 

filter, 00 st en brink , 8 elutriator With single- layer of cotton 

wool filter and Seinborst· s erlenmeyer flask method were :poor 

exeept in cllBe of T;3.oDQ4&}JN.I, where Seinllorat' a erl.enmeYel' flask. 

method was moderatelY' effioient. 

IV'. if:(.a:t at itgt'I' bll, 13;g;:111 ieDU1.:tltru.:e. Horlg' :1)£11'104 
~Y'ftlus) Ina axtzlctiSUl..tJlgblL1 w;aa III gn thl :IQg!.~x Q;t nil.',,: 
tRal' 'mil tiJo .lQJ.l auPl'· 

These studies Yere earried out with two types of 

. ato ra.ge bags (Poly-thene and paper), eight sto rage temperatures 

<0, 5 t 10, 15, ro, 25, 30°0 and room teMpera.ture (lS .... 20oC) , 

six storage periods (1,. 2, 3, ~. 6 and S we&lts) and th!',. 
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extraction teohniques (Oostenbrink's elutrtator, Cobb's modified 

decanting and sieving technique and Cobb's modified decanting 

and sieving + oentrifugal flotation + 12.5 ppm Separan SP7 with 

5 ppm m~thylene blue). 

The nematodes obserVed ~el'el:YlenQhQrhxnehys, ®plolaimYi., 

fratylench'Ua, lielicotYlenchua, T;ricbodQrua, and f'ree .. ~1.ving. 'The 

numo0r of nematodes processed by three extraotion techniques 

immedfate1y after ,soil sampling have been furnished in Table 15. 

The pooled data in respect of' each genera as also for free ... 11 ving 

nematodes and total plant-paras1tic nematodes are furnished 1n 

Tables 16 to 5(;. The original da.ta are given. in Appendix I to 

VI~ ., The histogram dra.wn on the basis of the orig1nal data. 

have been shown 1n Fig. IV (A-E). 

An examination of pooled data indicated that in general, 

polythene bag was $uperior to paper bag except in respect of 

!iQ;Ql.gla.;ijnul ~n Which ease there was no significant d1f'i'erenee 

bet~een polythene and paper bags. With tew exceptions 160 e was 

found to be the best storage temperature for all tfj,e nematodes 

under observation exoept ~Ola"mUI for whioh the best storage 

temperature was 10°0, There 'Was no real difference amongst 

6, 10, 15, ,00 and room temperature (15-20oC) in r$sp$ot or 
Iylenglwrbmchu.,. ·Also, there was no significant difference 

between 10, '16 or 20°0 and between 15°0 and room tempel'a.ture 

(15-20°0) in respect of fratyl engbue and Htl,iCQ:tXlens;.~.I. 

r$specti vell". 
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T@LE - 19 

Effect of storage period (week), extraotion teQhn1~u$ * 
and their interaction on the recovery of T~lenchQrhlgchu§ 

-~--~.--------~~---------------------~--------------------------.----~~--
storage Oos~en. n~obb'~tra~a;Bgi~t~gRt~~:a* Pooled C.D. 5% 
period brink's modified decanting and. 
~weeks) elutriator decanting sieving + centri-

and siev- rugal flotation 
ing tech. with 12.5 ppm 

Separan SP7 with 
5 ppm methylene 
blue. 

--~~~--.~-~.~~-~----------~~-~-~----"-----~~~~-~~-~-~~-~-----~---~~~---.~ 
1 
2 
3 
4 
6 
8 

Pooled 

122.5 144.3 169.6 145.5 For storage 
109.7 121.9 151.4 129.7 period == 35.6 
99.2 118.2 131.0 116.3 For extra. .. 69.4 85.6 92.0 82.3 
50.4 67.0 80.6 66.0 etion tech.= 25.2 
28.8 44.1 51.2 42.3 For stora.ge 
80.1 97.9 113,1 period x 

extraotion 
teohniques ~ 60.8 

1ft Average of 3 rep1ications~ 

%A'SLi.- ~Q 

Effeot of storage period (week), storage bag ani their 
interaation on the reoovery of _n1ellOhotl"u!:GohBI: 

--_ ... -..... -_ ..... _ .. _ ...... -. ".-,~"",. --.. _ .......... -.. -_ ...... -------.. __ ........ .., ....... -.. --,.., -... ------~-.. -...... -.. 
Storage stQragi biB O.D. 6% 
f:~;~~) Po~!~e~e p~~:r Pooied 
... ---.. IIi'fII!-........ - .. _ .. ____ ..... __ - ..... - ___ .,_~-- ... -~---, .... '-W'-... -------.,. ... ___ .. , __ "_._ ..... ~_-.... -..... _.-.-, 

1 159.1 131 .. 9 145.5 For storage bag = 20.6 
2 145.9 113 .. 4 129.7 
3 142.9 89.6 116.3 For storage 
4 101.3 63.4 82 .. 3 period (week) .. 35.6 
(3 83.5 4:8.5 66.0 
8 59.2 25.5· 42.3 For storage baf X 

Pooled 115.3 78.7 storage. pel"iod weeks) .IC 60.5 

* Averag~ of 3 rGpliaations. 



storage 
temp. 
(OC) 

TA!;?LE ... 21 

Effect of storage temperature, storage bag*and their 
interaction on the recovery of Fq~lqla~mu§ 

storage bag 
Pooled 

C.D. 5; 
Polythene Paper 

bag bag 

64 

---.--~-------~-~~- ... ~------~--~--------------- ... -----------~-----------
0 
5 

10 
15 
20 
25 

30 
Room temp. 

(15 ... 20°0) 
Pooled 

stora.ge 
temp. 

(OC) 

12.3 lO~O 11.1 For storage 
21.7 12~7 17.2 temp. :: 6.8 
29.5 17.6 23.6 
22.3 12.7 17.4 'For storage 
18.1 15.1 16.6 bag = 8.8 
10.3 9.4 8.9 
7.8 6.~ 5.7 For storage 

19.1 6.8 11.5 
temp. x 
stol'age bag = 11.6 

17,,4 10.6 

*Average of 3 replications 

T@L}ji ... 22 

Effect of storage temperature, extraction teohnique and 
their interaction on the recovery of HoplolaimB§· 

Oosten- Cobb's Cobb's modified Pooled 
brink's modified decanting and 
eluttia~ deoanting sieving + oentr1-
tor. and sisv... fugal flotation 

fng. with 12.5 ppm· 
Separan SP, and 
5 :ppm methylene 
blue. 

C.D. 5% 

--... --.. --""' ... -' .. - .. -....,.. .. ~------ ... - .. -~-...... .".--.. --,.. .. ,.. ......... --,--,--.. -~ .. ., .... .-I:- .. .,.,.,..- .... .,..-.... --

0 7 .. 5 10.8 18.4 11.1 Fo~ storage' 
5 13.1 17.2 21.4 17.2 temp. m 6.8 

10 14.1 24.0 36.2 30.1 
15 11.9 16.4 23.8 17.4 For e:x;tra. .. 
20 11.7 17.9 20.3 16.7 ction teoh.=: 10.3 
25 e.9 8.2 11.5 8.9 
30 3.8 6.5 6.5 5,6 For storag$ 

RoOlll tem8- t$l1 p. X 
(15 .. 20 C) 10.4 11.8 12.2 11.5 extraction 
Pooled 9.9 14.1 19.8 techniqu.e 1m' 13.7 

If!; 
Average of 3 replications. 



T@L£ - ~.? 

Effect of storage bag, -extraation teahniqu~ and their 
interaction on the recovery of Houlolaimus 

Storage -- - ~tre.ction te<;hn1~U,s _ 
bag 50sten- aob s ao~b's ma ! fad Pooled 

brink's modified decanting and 
C.D. 5% 

elutr1a- deoanting sieving + centr1 ... 
tor. and s1ev- fugal flota.tion 

1ng tech. with 12.5 ppm 
Separe.n SP" and 
5 ppm methylene 
blue. __ ... _---.,-.. - .... ------.... ---,..,..---.. - .. --------.. - ... ~-.. ""'~ .. --..... - ... - .......... -Wlt .. _ .. - __ .... __ ........ _ 

Polythene 13.0 18.2 21.7 17.4 For stora~e 
Paper 6.8 10.1 16.5 10.5 bag = 8.8 
Pooled. 9.9 14.1 19.8 For extra ... 

otion tech.= 10.3 
For storage 
ba.g x extra.­
etion teeb.= 12.3 

__ ,_ ..... _ ........ _ .... - ........ ____ .. , .. ~ .. ~- .... -. .... _ .. __ ...... ___ - .. , ... __ - ___ .. __ """ ... 111111 .. --.............. __ ........ ""'. __ w ... ._ .. 

*AVerage of 3 replications 

Storage 
temp. 
(°0) 

lA1U& ..; 2i 
Effect of" storage tempera.ture, sto:t"age period (w~ek) and 
their interaction on the reoovery of lIOIl101§1m.u@ 

,. 
• M ~t~£tSI n§t~gd 

One Two Three our Six Elght Pooled. O.D. 5$ 
week weeka weeks weeks weeks weeks 

'.- ---.. --..... ~--.. --, ... - ___ IIIIN ... ___ ....,~_._,_ ... "-:"_ ---11!1!1!' - ... _~--~---_,., -. __ - __ ....... -_--____ .'-.. _'.-

0 26.7 21.4 18.9 0 0 0 11.2 F011 storage 
5 17.2 17.2 14.2 19.3 llS.S l~hS 17.2 temp. == 6.8 

10 Sl.S 27.2 25.8 24.7 17.5 15.0 23.6 For storage 15 27.5 27.5 15.8 14.4 13.9 5.5 17~4 period * 9.4 ao 34.7 19.7 17.9 15,.9 11.9 0 16.6 
25 25.5 18.5 12.5 0 0 0 8.' ror storage 
30 1811 1 13.6 0 0 0 0 5.6 temp.x· 

Room temg. sto1"'age 
(15'.;-20 C) 20.3 16.4 11..4 11.4 6.4 5.3 11.5 peric::>d == ItS.3 

Pooled 25.2 19.8 13.5 9.9 8.6 4.8 ... -----.. -.... -.. -... -..... ----...... ---... -.- ... ----........ -- ....... --- .... -~-- ... ""'--.. --.... -..... -.--~ ...... -
'AVerage of 3 replioations. 



storage 
period 
(weeks) 

TABLE - 25 

Effect of storage period (week), extraction tech~ique and 
the ir interaction on the recovery of H.9plQlaimw~ 

66 

Oost:s'h ... 
brink's 
elutria­
tor. 

C.D, 5% 

- ....... - ........ -- .. - ....... ---· .. ----.... --_,j",w,.II[IIit ........... --....... ...- .......... __ ........ """~ .. fIIIIIII .. _ .. ...__-_ ..... ___ 111!111 ....... __ .._' .......... ~- ..... .-.-

1 
2 
3 
4 
6 
8 

Pooled. 

storage 
period 
(weeks) 

1 
2 
3 
4 
6 
8 

Pooled 

16.8 26.7 31.9 25.2 For stol'age 
14.6 19.5 25.4 19.8 period :: 9.4 
10.0 13.2 17.2 12.5 For extra .. 7.9 9.2 12.3 9.9 ct10n tech. :: 10.3 3.e 4.8 6.8 8.6 For storage 6.9 10.9 14.7 4.8 
9.9 14.1 19.8 period :t extra-

ction teoh ... 16.9 

*A'lferage of 3 T$plications 

,r:t:ABtl .. 2~, 

Eff aot of s.torage period (week) l. storagEl bag and their 
interaction on the recovery of no~*glgimu§~ 

Poly-then. . Pa.per 
bag. . bag 

Pooied C.D. 5% 

29.1 2~h4 26.2 For .storage pe~1od = 9.4 
23.6 16,1 19.8 
18.7 8.2 13.5 For storage bag = 8.8 . 12.2 6.9 9.9 
12.5 9.2 8.6 For storage period x 
8.5 1.4 4.8 storage bag lAW 14.4 

17.4 10.6 

* Average or 3 replications. 



,TAB 1':$ .... 21-

Effect of storage temperature! storage bag and their 
interaction on the recovery or fratYlenoffi:!,st 

storage ,. S~orsUUt b~g 
temp. Polythene Paper 'Pooled C .D. 5~ 

(00) bag bag _""'-_ ... _ .. -........ ...,-... ""' __ ...... ' ....... -............ --.... _' .. .,.. ................. _---... - ..... -_._-... -- ... -.... _. ..... _ .... .. 
0 17.2 12.2 14.7 For storage t6mp.= 11.1 
5 29.2 19.6 24.4 

10 40.9 28.3 36.5 For stol'ag e bag := 5.5 
15 39.4 23.8 31.'1 
20 34.4 33.l 38.8 For storage temp.x 
25 14.4 15.3 14.9 storage b~g =: 12.3 
30 27.3 16.4 :;31.8 

RooIl'! temp. 
( 15 ... 20(0) 28.3 15.5 21.9 

Pooled 28.9 20.6 

WLE.., 2a 
Effeot of storage temperatura, extraction teohnique and 
their interactions on the recoVery of Ptat~J.E!lJch;g~,., 

stora.ge 
temp. Oosten- ' 
(<lC) brinkts 

elutria .. 
tor. 

O~iS CoB~ S mo~rrlaa Poolett 
modified. decanting and 
deoanting sieving + oentri-
and de".... fugal flotation 
ing teoh. with 12.5 ppm 

S$paran SP7 + 
5 ppm methylene 
blue • .. __ """''"' .... _ .. , ... _,"_JW_ .... _ .. _ .. '''_~ .. -.. _ .. -...... _, ___ - .. ---.......... '''''.-... ~ .. - .. ....,. __ .... __ ... .,. __ ..... .-, ..... IIIIIII*>_ .. 

0 12.1 15.9 16.1 14.1 For storage 
0 18.4 23.2 33.6 24.4 temp. • 1i • .1 

10 23.2 35.3 45,0 36,.5 For extr8;Q'" 
16 19.6 32.8 42.6 31.7 tlotl teQh.- 6.8 
20 27.1 32.4 42.0 33.S 
25 11.S 14.9 1~h7 14.9 li'Qr atorage 
30 11.8 18.2 25.6 21.S t$mp. :lei . 

Room temp .. ex tl'fUltion 
(15-900 0) l6.8 22.5 35.6 21.9 tech. .. 13.4 

Pooled 17.3 24.4 32.4 



TAI?Ii ... 29 

Effect of storage bag, extraction technique and their 
intera<ltion on the recovery of Prat;zt§nchus* 

storage 
ba.g Oos'ee'o ... 

brinkt s 
elutria ... 
tor. 

modified decs.nting and 
decanting sieving + c.entr1-
and siav.. fugal flotation + 
ing tach. 12.5 ppm Separan 

SP 7 ,,,i th 5 ppm. 
. . methylene blue • 

O.D. 5% 

... __ II!WJ-""' ... """-......... ,... .......... ""'-.. __ ...... - ........... -,...,.,.,-,. .. ---_-·fIIt __ .. .,. ... - .. - .................. ~- ...... ._ ..... --- ........... -
Polythene 
Papar 
Pooled 

17.6 
16.8 
17.3 

28.9 For storage 
20.6 bag = 5.5 

Fo~ extr.­
etlan tech.=6.8 
For extraction 

. '.oh. x stQrage 
bag tI: 9.8 . 

.... IIIIM __ M-......... __ ..... __ .-.. - ____ , __ ....... ____ ........ _.-: ........... -'_ ... _ .. __ ... _ ......... ~ ... - ....... __ .. fiItfIIII/-........... .... 

*AVsrage af 3 replioations 

.IAB~E," 3Q 
Effect of atorage ttmperatu:re, storage period (week) and 
their interaotion on the reoovery of E:rat:~ll§ngijy§* 

..... _ ..... W_ .. ____ --__ .... _-.. -... ,_'" __ ,.,.,_, __ ,_" ..... __ ~"'" ..... , ....... ___ ........ __ ... -'fIIIt ___ .. __ .... ~_~ ___ ... _ ....... _ 

storage 
Ohe I ", . .'II! • '!III. I a~g;tii;. lHitlgll. I ~'I 

, IUIiI j~" 

temp. Two rr'hr,e Four Six Eight Pooled. C.D~5~ 
(°0) week weeks weeks weeks weeks weeks 
• ......" ...... _ ..... ___ _.-...-........ WfM-_ .... "' __ ' .. ___ ............... """ ... _.'_ .. __ .. - .. __ ........... , ........ - ....... ---_ .. _ .. _'.,...,.._ ......... 

0 41.3 24.2 22.8 0 0 0 14.7 For storage 
8 52.2 22.5 38.3 22.9 10.6 0 24 4 temp. I:! 11.1 • 10 52.2 36.4 30.8 30.6 24.2 22.13 36 •. 6 101' storage 15 45.8 38,6 21.1 21.4 11.2 10.2 31.7 

20 4~).7 40.3 30.0' 94.4 23.4 l7.8 33.8 period •• 9.6 
28 43.6 P!7 410 l2.a 5.8 0 0 14.9 For storage 
30 24.3 20.6 17.3 13.3 0 0 21.8 temp. x 

Room temp. stora.ge 
. (15 ... 20°0) 48.9 28.3 24.4 37.0 26.8 13.6 21.9 per10d =: 14.9 
POoled 44.9 28_1 25.3 21.5 14,7 l3 .. 8 

*AVerage ot 3 :replicat1one. 



storage 
period 
('Weeks) 

T@LE -31 

Effeot of storage period (week), extraction technique 
and their interaction on the recovery of Ptatxlenchy§. 

o'osten .... 
brink's 
elutria­
tor. 

EXtraction technigues 
Cobb's Cobb's modified Pooled 
modified decanting and 
decanting sieving + centri ... 
and siev- fugal flotation 
ing tech. with 12.5 ppm 

Separans SP? 
and 5 PPm . 
methylene blue 

C.D. 5% 

......... -... -""--.. ~~-.. --- ... -----.. ---------~ ... --.. -.. --.... -....... ---... -........... ' .... -.. _---..... """'-.... 
1 33.0 45.4 56~3 44.9 For storage 
2 20~9 25.9 37~4 28.1 period =: 9 .. 6 
3 19.8 26.0 30.2 25.3 For extrae ... 4 11 9 17.9 34.6 21.5 . . tiet! tech. == 6.8 6 10.3 16.5 17.3 14.7 
8 7.8 14.6 18.9 13.8 For storage 

Pooled l7.3 24.4 32.4 period x extra-
otion tech. !II: 10.5 

-------~-~--------------------------~---------------------------~------*AVerage of 3 replications. 

XABHE! .. 3,~ 

Effect of storage period (week), storage bag and their 
interaotion on the receVer1 of PrgtYlenohy&* 

_ ....... ___ .. _. ____ ""-______ w ...... __ .... '_ ..... ______ ' _____ .. __ - ___ ... _ _____ ~ ____ .,. ____ --w-._ 
storage 
period 
(weeks) 

1 
2 
3 
4 
6 
8 

Pooled 

Polythehe Paper POoled 
bag bag 

44.9 30.4 44.9 
33~5 22.6 28.1 
33.3 le.3 25.3 
29.0 14.0 21.5 
18.0 11.4 14.1 
15.1 12.4 13.8 
28.9 20.6 

* . Average of 3 replications~ 

C.D. 5% 

For storage period == 9.e 
For storage bag =: 6.5 

For storage period X 
storage 'bag III: 11.3 



TABLE - 33 

Effect of storage temperature, storage bag and their 
interaction on the reco~ery of ~el1cotylenchBs* 

70 

____ -_-_--~~~. ___ M_-___ ~ __ ---____________ -_-----_~ __ ~ __ -___ ~-.----__ 
storage atorase bag C.D. 5% 
temp. Polythene Paper Pooled 

(OC) bag bag 
,.~---",.------......... --.. -.. -... ,- ... -.. -- .. ---.. -....... -.., .......... --... -.... -.............. ,_ .................... _ ............... . 

o 113.1 72.2 92.7 For storage bag = 38.5 
5 228.4 102.0 165.2 

10 196.1 114.3 155.2 For storage temp. m 60.1 
15 285.9 193.8 264.9 
20 224.6 160.8 192.7 For storage temp. x 
25 196.9 167.8 182.3 storage bag = 90.5 
30 153.7 117.9 135.8 

Room temp. 
(15-20°0) 235.8 196.7 216.3 

Pooled 203.1 140.7 ......... ___ -.. ------__ .." ...... __ ...... _ ........ -............. _.----_IIIfIIIII_ ....... __ ......... ----........... IIIi!I .. --
·Average of 3 replications 

l@LE ... 3~ 

Effeot of storage temperature, extraction technique 
and their intera.otion on the recovery of HelicQt;t[lench'q,,§* 

storage 
temp. 

(OC) 
Oosten­
brink's 
elutria­
tor. 

C~b's· Cobbls mod111ad Pooled 
modified· decanting and 
decanting si~ving + oentr1-
and siav- fugal flotation 
ing tech. with 12.5 ppm 

Separan SP? + 
5 ppm methylene 
blue. _, ___ .. ~ ... _ .. ~_""..;. .......... * .. _ ........... _-...... ~ .. , •• -_' .... -' ........... _'~_-_ ....... ___ JI!III: .. __ ~ .. _' _____ .. ~, 

0 69.6 99.7 108.8 92.7 For storage 
5 127.8 164.6 203.3 165.2 temp. == 60.1 

10 119.4 162.4 183.8 1(1.5.9 F.or extraction 15 l70.4 250.7 283.6 264.9 tech. lI# 42.5 
20 151.3 204.4 ·329.5 192.7 
2S 128.2 191.9 226.8 182.3 For storage 
30 99.-4 139.6 18S.3 135.8 telllp. x extra .. 

RoglD. texpP. atlon· teeh. • 103.4 
(IS-Sf 0) . 159.2 220.1 269.4 alS.a 

Pooled la8.a 179.2 208.3 

.. 
,Avera.ge of :9 replications, 
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TABLEt·,.. 32 
Effect of storage bag, extl.'action teehnique and their 
interaction on the reoovery of !ielicotYlengh1f.!!* " __ ~~ ___ ~~~-~~-~-W~~~.-___ ~_~~~~~_~~~_~~_~~-~_~~_.~-__ ~_~------~-~--~--~-

storage Efrtraction tichnigues 
bag oosten- Cobb's' dobbls modified Pooled C_D. 5$ 

brink's modified decanting and 

Pollythene 

Paper 

Pooled 

elutria.- decanting sieving and 
tor. and siav- centrifugal 

153.9 

102.3 

128.2 

ing tech. flotation + 
12.5 ppm Separan 

SP7 with 5 ppm 
methylene blue 

214.1 241.3 

144.3 175.3 

179.2 208.3 

203.l For storage bag =: 35.5 

140.7 For eXtraction 
teeh. =: 42.5 

For storage bag X 
$Xtraotion teoh. = 55.6 

__ - ___ ~~_--~ •• _~~_._~ _____ • __ ~_w _________ ~~.--~-----•• ~~~.~_~ ___ - ________ ~_ 

·Average of 3 replications. 

mIrE .. :a.~ 

Efreot of storage temperature, storage period (week) and 
their interaction on the reoovery or He11cotYJ.angQu§* __ .... __ .. ..,_ ..... __ ~ __ ...... _ .. __ ... _ .. , .. _~ ___ .., _ _, _____ .. __ .... _ .. _-.t_ .. _""'_ .. ___ -...,-M .... '" .. ''''"'~ .. ''''''' ...... -... "'''''''''_,-

storage' ,. . §torlgfJ :Q§tio~ , 
Eight temp. One Two. Three Four SiX Pool$d' C.D. 5% 

(OC) week weeks 'Weeks weeks weeks "Weeks .... _ .. __ ....... ~Wit._ ........ __ ...... __ .. _ .. ______ ... _ .... .._~ __ ,_,.., .... _..,;_"""'_ ..... _ .. _____ """" ... ' __ ........ ~ ... "._ ... _'lllJ!i ..... _.-_ ........ 

0 208.9 213.1 134:.2 0 0 0 92.7 For storage 
5 235.6 220.3 195.6 145.0 119.4 75.6 165.2 temp. =: 60.1 

10 207.2 195.8 188.9 144~2 119.2 75.8 155.2 For storag,$ 
15 367 •. 5 278,6 252.7 199.4 145.8 lIB. 3 264~9 period • 60.5 
20 301.4 261.8 203.4 173.3 126.7 83.9 192.7 
25 311.7 283.1 215.3 156.1 102.8 25 .. 0 182.3 For stora.ge 
30 295.6 206.9 108.8 102.S 80.0 21.1 1:35.B ''temp, x 

Room temp. storagt 
(lS-200C)311.7 235.6 229.4 212.2 167 .. 5 141.1 216.3 'Period == 74,4 
Pooled 279.9 237.6 183.6 149 •. 0 107.7 73.5 
.... • .. --._ .... ___ ..... - ......... -_ .... __ - __ ...... ____ ,.._ ......... - __ ...... M ___ .... _ .. __ ........... __ ..... __ Mrl"lllt,~_ ... __ ...... 

*Alferage of 3 replications. 



TAB1:l,," 32 
Effect of storage period (week), extraction technique and 
their interaction on the reooVery of Be~+cQtllen9htts. 
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___ --_-_-------M---~-------~-.-_~ ___ ~~ ______ . ______ -__ ~ _____ . _____ ~_. __ _ 
storage 
period 
(weeks) 

60S ten ... 
brink's 
elutria­
tor. 

Cobb's Cobb's m.odified PoOled 
modified deo~nting Bnd 
decanting sieving + centri-
and siev.. fu.gal flotation 
lng tech. with 12.5 ppm 

Separan SF7 and 
5 ppm methylene 

C.D. 5% 

_ ..... M--.... --IIlIII-..... -..... IItJiI--.. -,---...... --... -, .... gJ.y.!,----,---~----....... -_ .. _ ... -_______ 00II'fII .... """'-_'--.. 

1 214.3 289.8 335.7 279.9 For storagE! 
2 181 .. 4 246.4 285.2 237.8 period == 60.8 
3 142.3 190.6 217.9 183.6 
4 98.5 161.4 187.4 149.0 For extra-o .... 
S 76.3 113.2 133.5 107.7 tion teen. 
8 56.3 74.1 90,,1 73,,5 For storage Pooled 128.2 179.2 208.3 period x 

extraotion 
teoh • 

..... -w .. .,.-____ .. __ •• '.-.. __ -_-_ .... __ - ..... _ ... ______ .. _ .. - .... _-· ... 'I!IIIi __ ""' __ ................ _ ....... . 

*AVerage of 3 replications. 

~£:§~E - 3§ 
Effect of storage plriod (week), storage ba& and their 
interaction on· the recovery of Iitl.,s;gtl1itlCbu!!* .... ----.. --- ..... -..... ----.. -.. -.... ., ..... ,..-----.. -- ... ~...,.--... -.--.,.. ............. --........... _-----.............. -----'_. 

storage . stora~, ~as . 
reriod Poiythena f'aper Pooled C.D. 5% 

week) bag bag 
....... -"P"""'_ ...... - ...... --.. w--__ .. _.,. __ ~_ .. ,--.. -..... -___ ,_.,'-.. _-_ ........ _ ... ·--...... -.. "" .. ----.. --""'--..... -

1 295.3 264.5 279.9 For stora.ge period ::: '60 .. 5 
2. 273.8 201.0 231.6 
3 226.2 143.0 183.$ For storagE bag .= 35.5 
4 182.4 115.6 149.0 
6 148.6 66.7 107,7 For stora.ge period x 
8 94:.2 52~? 73.5 storagf bag ~ 80.0 

Pooled 203.,1 140.7 

• AVerage of 3 replications. 



TABLE - 39 

Effect of storage temperature,. storage bag and their 
interaction on the recovery or Triohodorus* 
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____ -~ ... ,.----~ .. ~""" ....... -.. -.............. -.. --.... ---........................... Wfillll--~-..... -""'~-~-- ..... "."..--- ..... --... 
Storage .. , . . storag~l, pag 

C.D. 5% temperature Polythene bag Paper bag Pooled 
(OC) __ -_________ . ___ ~--~ ____ ~ __ ~ __ M-~. _____ -_____ ~ _________ -_~ ______ ~-__ _ 
0 
5 

10 
15 
20 
25 
30 

Room temp. 
Pooled 

Storage 
temp. 
(OC) 

7.3 7.9 7.6 For storage 
12.8 8.9 10.9 temperature ::: 20.1 
19.1 13.1 16.1 For storage bag= 8.6 78.6 18.9 43.8 
14~4 10,,5 12.4 For storage 
9 .. 6 8,4 9.0 temp. x storage 

14.6 9~5 12.1 bag 
( 15-20°0) 15.6 10.4 12.9 

21.5 9.7 

~Average of 3 replioations 

%QLE - 4Q· 
Effect of storage temperature., Elxtraction teohniq1le 
and thei;r interaction on the recoV'er1 of Tricho!o=L,\V~. 

= 39.6 

ooste~ .. dob 's Cobb's modi ied Pooled 0.0. 5%. 
brink's· 
elutria ... 
tor 

modified deoanting and 
deoanting sieving + centri-
and siev- fugal flotation + 
ins tech. 12.5 ppm Saparan 

SP7 with 5 ppm 
methylene blue 

.--·.-_~_w~_. ___ ~ __ --~_~ .. _-__ -_ .. ____________ ~ ___ ~-·-------------~~~--_ 
0 4.$ 'S.3 10111 7.6 For storag$ 
5 7.6 13.3 ll.6 10 .. 9 temp. 

10 11.9 21.4 14.7 16.1:. For extrao-
15 49.4 63.6 28.3 43.8 t10n tf!Qh 
20 9.5 15.2 10.4 12.4 • 
25 5.7 18.1 12.2 9.0 For storage 
30 10.5 11.6 9,6 12.1 temp. x 

Room temP6 $xtraction 
(15 ... 20 C) 9.1 17.3 12.6 12.9 teoh. 
Pooled. 13.a 16.7 12.1 . 

:: 20,1 
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, !ABL]t .... 41 
Effect of storage bag, $Xt~action technique and their 
interaction on the recovery of Trichodorus* 

storage 
- bag Oosten .. 

brink's 
elutr1a­
tor 

E2tract1on techn1gges 
Cobb 1s Cobb's modified Pooled O.D. 5% 
mddified decanting and 
decanting sieving + centr!-
and siev- fugal flotation + 
ing tech. 12.5 ppm Separan 

SP? with 5 ppm 
methylene blue 

~ ____ --------.. -~--"---.~-------~-~---~~w-------~----~-_-__ ~ __ -~~-_____ -
Polythene 
Paper 
Pooled 

20,2 
9.2 

12.1 

*Average of 3 replications. 

TABLliJ .. 4g 

21.5 For storage bag= 8,6 
'9.7 For extraotion 

tech, =13 .. 0 
For storage bagx 
extraction tech. =19.6 

Effect of storage temperature, storage ~eriod (week) 
and their interaotio~ on the recovery ot '!:riShog0t:!U* 

storage ... storage Rel'iod' . ' 
temp. One Two Three Four Six Eight Pooled 
(00) week weeks weeks weeks weeks weeks 

a.D. 5% 

-~-"-~--------------.---~.-~---.--~-----~~------------~--~--~--~~-.---~-0 19.4 19.2 7.2 0 0 0 7.6 For storage 
5 20.8 20.3 15.8 8.1 0 0 10.a temp. =: 20.1 

10 37.7 23.8 22.8 8.9 :3.8 0 16.1 For stora.ge 15 39.7 72~3 51.8 32.9 27.2 20.'1 43.8 period :: 6.1 20 00.7 18.l 16.7 0 0 0 12.l 
25 22.5 17.2 14.4 0 0 0 9.0 For storage 
30 32.5' 14.7 16.4 0 0 0 12.1 te5i¥11tP. x 

Room t~P. storage 
(15 .. 20 C) 32.2 20.3 18.6 6,7 0 0 13.0' period :: a8.6' 

Pooled 30.1 -23.1 23.0 8.2 7 •. 6 3,4 

-- -... _ ... _ -._--..... _ ..... _- ... _--.'----....... _------_ .... -:--------... --............................ _-..... ",;--

*,varage of 3 replications. 



storage 
:period 
(weeks) 

1 
2 
3 
4 
6 
8 

Pooled 
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. IMLE ... 4:a, 
Effeot of storage period (week), eXtraction technique 
and their interaction on the recovery of lr!chgdotQs. 

Oos~en... Co rsob ' s moF :red 
brink's modified decanting and 
elutria- decanting sieging + centri­
tor and siev~ fugal flotation + 

19.9 
24.5 
23.3 
3,,5 
4,,2 

10.4 
13.7 

ing tech, 12.5 ppm Separan 
'SP7 with 5 ppm 
methylene blue 

39.4 
28.8 
25.9 
14.8 
11.2 
·0 

16.7 

35.1 
18.8 
19.9 
6.3 
9.4 
o 

12.1 

Pooled 

28.1 
23.1 
23.0 
8.2 
7.6 
3.4 

O.D. 5% 

'For storage 
period = elll 
For eXtra-
ction tech.=13.0 
For storage 
period :x: 
eXtraction 
teoh. ::18.8 

--"---------~-----------------~~----~---~-----------~~--~-~-~.----~~---*Average ot 3 replications, 

T@~ - 44 

Effect of storage period '(week), storage bag and thei:r 
interaction on the recovery of' Trichodor,ySti! 

storage ~_ ~tQ~§g§ b~g 
period Polythene bag Pa.per bag Pooled CID. 5% 
(weeks) . 

1 
2 
3 
4 
6 
8 

Pooled 

34.0 
27.6 
32~8 
la.4 
15.3 
6.9 

20.2 

26.3 
19.8 
13,,3 

0, 
o 
o 

12.1 

30.1 For stora.ge period :I 6.1 
23.1 
23.0 For storage bag == 8,6 
8.2 
7.6 For storage period X· 
3.4 storage bag =: 12.7 

*AVe~age of 3 replications. 



Effect of storage temperature, storage bag and their 
interaction on the recovery of free living nematodes. 
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storage .E}t~r§.gi bag 
temp. Polythene bag Paper bag Pooled c. D. 5% 
i~2t __ --~ ___ ~_-__ -____ . ___ -______ -__ -__ ~ __ ~-___ ~ __ ~. __ ---~-~-~--~~----

0 216.1 147.9 182.0 For storage tamp. Ie 66.4 
5 436.0 224~3 330 ~1 

10 425.6 278.9 352.2 For storage bag = 54 .. 3 
15 510.6 336.4 423.8 
20 436.8 325.9 381.2 For storage temp,x 
25 328.4 277~9 303.1 storage bag = 150.8 e 

30 280.1 220.6 250.6 
Room temp.(l~C)O 443.9 324.7 384.3 

Pooled 384.7 267.1 
_ ... IM .... ____ .. _~ ____ ._ ..... _"'* ...... _ ....... ___ -W_ ... _ ... _ ...... _iiIIIII ... _'_ ... -"_ ......... - ... _ .. -'~ ..... ~----' ... ---_'-

storage 
tamp. 

(OC) 

*Average of 3 replications. 

T.@LJ:i ... i§ 
Effect of storage temperature, extraction technique 
and their interaction on the recovery of free-l!~ing 

nematodes· 

Oosten ... Cobb's Co bts modified 
br1nk's modified deoant1ng and 
elutria ... deaanting sieving ... centr1 ... 
tor and siev- fugal flotation + 

ing tach. 12.5 ppm S,eparln 
SP'1 with g ppm 
mtthylene blue 

, Pooled C.,D ( 5~ 

_' .... ___ .... _ ...... _ ..... , .... JlllllllIIMI-.;. __ ... ~ ___ ... fIIII'_" .. ~~ ...... _____ ......... .,....,_ ... _~_---... .". ... ___ ........... ' ....... _ .. . 

0 143.5' 1S9.0 S13,e 182.0 For stora.ge 
5 258.5 327.5 404.4 330.1 temp, ::II 66.4 

10 S71.5 352.9 422.2 352.2 For extrac ... 15 317.9 439.7 513.0 4~3.6 tion teoh. .60.S 20 301.1 306.1 446.2 382.1 
25 217.4 315.4 376.7 S03.1 For storag e 
30 188.3 261.1 302.6 250.7 temp. X 

Room temp. extraction 
(15 .... 20°0) soo.e 391.1 461.3 384.:3 teohll ::::: 127\,1 

Pooled 249.8 325.3 392.5 
........... • •• __ ...... _ .... '_ .... __ .... __ - ... ____ w ......... ___ ' .. .,... ••• _-_-..... - .. __ .... ___ ...... __ • ___ _ 

*AV'era.gt of :3 replica.tions. 



Storage 
bag 

TABLE .. 41 
Effect of storage bag, extraction technique and their 
interaction on the recoVery of tree li~ing nematodes. 

O'osten ... 
brink's 
elutria­
tor 

06 's C06 fS mo 3: ied 
modifi ad deoant.:tng and 
decanting sieving + centri­
and siev- fugal flotation + 
ing tech. 12.5 ppm Separan 

SF? wi th 5 ppm 
methylene blue 

Pooled 

77 

C.D.5$ 

----~----------.-~--~~-~-------~.-~---~~--~~---~------------------------Polythene 
Pa.per 
Pooled 

300.5 
199.1 
249.8 

399.3 
271.4 
335.3 

454.4 
300.8 
392.5 

. .. 

384~7 For storage 
26741'1 . bag liZ: 54.3 

For extra-
ction te~h.~ 60.3 
For storage 
bag x extra.c­
tion .taah. =t163.5 ___ -___ .. __ .... _""",.~---- ..... --w------......... ,.. ... --... ----.. -----... 'IfIIIIIJ---..... __ ....... IIIW .. _M ..... _ ... ___ '. 

*Average of 3 replications. 

t@Ll£ ~ 1m 
Effect of storage tel7lpe:ratul'e,·storage period (week) 
and their interaction on the reeo~ary of free living 

nematodes* 

Stora.ge .. _ ., ,~:tora.ge 'QiF.'o~ I 

tam.p. One Two Three Four Six Eight Pooled C.D. 5~ 
(OC) week weeks weaks weeks weeks weeks . _, .......... _ .... __ • .., ... ' .... _'-IIIJIIIt_ ... --_ ............ ..."IfIIIf"",.. ...... _ ...... _., ...................... _,..,~-. ............ _1"f5 ... jJtIII .. """ ..... -"""I ... ~ .... -

o 473.l 375.3 243,9 0 0 0 182.0 For storage 
5 507.9 447~a 395.3 281.7 236.0 113.9 330.1 tem.p. =: 66.4 

10 512,2 4:38.1 404.4 315.3 271.4 171~9 afS2~ 7 For storage 

2
105 8S8.1 SSS.l 392.2 409.2 273~a 292,.2 423.6 period;: 93.0 

611.9· 514,,~ 405.6 328.1 265.3 161~7 382.1 
25 551.7· 474.2' 313.3 227·.8 143~6 48.3 303.1 For storage 
30 543.8 .'.1.8 232.8 177.6 121.4 55.' 260.7 temp. x. . 

Room temp. . s.torage· . 
(16-2000) 540113 44a~8 410.6 375.4 294.7 241.1 894.3 period ~165.S 
Po.oled 547.1 450.3 357.3 264.$ 200.7 135.6 



TABLE ... 49 

Effeot of sto~age period (week), extraction technique 
and their interaction on the recovery of free_living 

nematodes* 

78 

__ ---------_~~-___ w __ ~ _________________________ - _____ ~ _____ ~~~~ ______ _ 

Storage 
period 
(weeks) 

1 
2 
3 
4 
6 
8 

Pooled 

ITosten­
brink's 
elutria­
tor 

424.4 
352.9 
285.7 
191.1 
144.6 
100.2 
249.8 

562.5 
456.9 
367.3 
279.6 
208.2 
133,7 
335.3 

654.6 
541.1 
418.8 
322.8 
249.3 
168.9 
392.5 

*!Verage ot 3 replications, 

l.A12LE ... §Q 

Sfa?l 
450.3 
357.3 
264.5 
200.7 
135.6 

C.D. 5% 

For storage 
period = 93.0 

For extra. ... 
ction tech. = 60.3 
For stora.ge 
period, :x: 
extraction 
tech. . =: 102.8 

Efff:)ct of storage period (week), storage bag and their 
interaction on the l"Elcovary ot frea ... living nema.tod.es* 

storage.. . §:tgr§g, Rg.g .. 
period Polythene bag Paper bag Pooled C.D. 5% 
S.?£!~~!L_ ..... __ ...................... __ ............................. _ .............. __ ................... _ .. _ ...... ___ ................. _ ... ~ ..... _"' ... _""_ 

1 584.0 510.1 547.l For storage period :; 93.0 
2 511.3 389.4 450.3 
S 439.8 274.7 357.3 For storage bag =.S~.3 4 329 .. 2 199,8 264.6 
6 264.3 137.9 200.7 For storage ~eriod x g 179.8 91.4 135.6 storage bag == 110.2 Pooled 384.7 267.1 

*Average of 3 replications. 



Effect of storage temperature, st;oraga bag and their 
interaction on the recovery of total plant parasitic 

nematodes. 

storage 
t~p. 
( C) 

~~~ __ ~S_~o=r~a~g~e_b=a~g~ __ , __ ~,~, ____ 
Polythene bag Paper bag Pooled C.D. 5% 

79 

o 103.8 
5 147.7 

41.4 
113.9 
1()3~4 
114.1 
118.5 
110.2 

72.5 For storage temp. = 54.3 
130.7 

10 132.1 117.7 For storage bag ~ 27.1 
15 168.7 141.4 
20 15a.6 134.5 For storage temp. x 
25 159.1 134.6 storage bag = 66.8 
30 109.3 

Room temp, (15 ... 20°0) 177.3 
Pooled 143.8 

94.1 
118.7 
101.6 

101.7 
148.0 

.......... ---... -...... --..... ----... --...... ---................ -.......... -iIiiI--....... -...... -..... _ .. _ .... _ .. _ .......... _~..". .. ~ 
*AVerage of 3 replications. 

Effect of storage temperature, $Xt~act1on technique and 
their interaction on the recovery of total plant parasitic 

nematodes. 

storage 
temp, 
(oC) 

Oos:Can .. 
brink's 
elutria .. 
tor 

Cob s 00 s me led 
modified 4i,tnting and 
decan~1ng sieving + aentri­
and siav- fugal flotati.on + 
ing tech, 12.5 ppm Sepe.:ran 

SP7 with [5 ppm 
methylene blUe 

Pooled 

.---............ --.... --.. ---,~-.--....... --... '---.... --~ .. -, ....... -.,...-~, ... --.. -.. ~----.. ""~~,-.. --..... -
0 55.4 68",3 94.0 72.5 For storage 
5 108.6 127.8 165.9 130.7 temp. ~ 64.3 

10 90"fS 124.3 138~o 117.7 For extrac" 15 116.7 . 145.7 161.9 141.4 tlon tech.= 33.3 
20 . 100.8 138.4 164.4 134.5 
25 90.9 138.3 174.7 . 124.6 VOl' storage 
30 86.2 lOS':f8 109 6 lOl.a temp,· X eXtra~ 

Room TelIlg. 
• • ct10n tech. ~ 84. 1 

(15 .. 90 C') 107.2 151.5 185,2 148.0 
Pooled 94.5 125.4 148.0 

*Average of 3 replications. 



TABLE ... 53 

Effect of storag~'bag, extraction technique and their 
interaction on the recovery of total plant parasitic 

nematodes* 
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.----------------------~-----~--~-------.--.~------~------"--------~--storage 
bag Oosten­

brink's 
e1utria­
tor 

Extraction technigues 
Cobb's Cobbfs modified Pooled 
mOdified deoanting and 
decanting sieving + centri-
and siav- fUgal flotation + 
ing tech. 12.5 ppm Separan 

SF? with 5 ppm 
methylene blue 

Polythene 110.8 148.7 
102.0 
125.4 

171.9 
124.:2 
148.0 

143.8 For storage 
Paper 78.3 101.5 bag = 27.1 
Pooled 94.5 For extra ... 

.Average of 3 replications. 

TA!3LE -, 5~ 

ction tech. 33.3 
For storage 
ba.g x extra­
otion tech.~47.1 

:refract of storage temperature, storage period (week) and 
their interaotion on the recovery of total plant parasitio 

nematodes. 
--... -~-_ ... .,..4"'Il' .... ,. .... -~-... --' ..... - .... - ..... - ..... -.." ... ~-..... -,..-1P:I .... -.. .".. ...... -....- ............. -..... -~-............ - .... ---
Storage ~~Ol'ag~ :.Qfar,od , , ! IIIIU" I .rjI." 
t8!!lPe One Two Three 'Four Six Eight Pooled C.D. 5% 
( C) week weeks weeks w$eks weeks weeks . __ . ___ ~-____ ~ ___ ~_~_-________ ~-----~---__ --_-_w_. _____ -_~~-___ -__ "_-__ 

0 173.(5 141.9 102.2 177.7 0 0 72.5 For stora~e 
5 231.7 161.7 153,3 84.4 82.2 71.3 130.7 temp. ~ 4.3 

10 146.4 1:3S.5 133.9 112.2 91i3 87.a 117.7 For storage 
15 159.7 146 ~ 1 . 1371f ? 130.7 124.4 Ilti,..O 141.4 period =:: 47.0 
20 180.0 161.9 135.8 120.2 107.5 101,9 134.5 For storage 25 181.9 155.0 126.7 128.8 113.8 101.6 134.6 
30 195.8 168.3 103.3 78.5 64.4 0 10l..6 tempe X 

Room t~P. sto:rage 
(15 ... 20 C) 204.4 204.4 155.5 118.3 105.5 99.'7 1.484 0 period ~ 123.1 
Pooled 184.2 158.1 129.4 94.0 88.5 81 .. S 

*Ave~age of 3 replications •. 



.!ABLE,,- 55 

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

81 

~~-~--------------~-~~-~-------~--~---------------"-~-----~--~----~--~-~--storage 
period 
(weeks) 

1 
2 
3 
4 
6 
8 

Pooled 

.~ . Eetrao;t1Qn techniques 
Oosten ... Cobb's Cobb's modified 
brink.s modified decanting and 
elutria- decanting sieving + centri­
tor and siev~ fugal flotation + 

143.2 
118.0 
103.6 
75.7 
64.0 
62.7 
94.5 

ing tech. 12.5 ppm Separan 
SP7 wi th 5 ppm 
meuhylene blue 

186.7 222.6 
164.2 192.0 
129.0 155.5 
92.5 113.8 
94.8 106.5 
85.0 97.9 

125.4 148.0 

Pooled 

184.2 For storage 
158.1 period :: 47.0 
129.4 For extra-94.0 et10n techF 33.3 88.5 

81.8 For storage 
peria' x 
extraotion . 
tech _ )1: 71.4 _ ~ __ .. ~ ___ ~_~_~ _____ w_~_~ ____________________ ~ __ ~_~ ____ ~ .. _-__________ ~_ 

*Average of 3 replicatio~s. 

~ABtE .... , .§~ 
Effect of storage, period (week), storage bag and 
their interaction on the recovery of total plant 

parasitio nematodes.* ----....... - ___ ......... ___ .. _ ......... __ .... ___ ...... __ IIIIIt_-__ '. ________ .. __ .. _.'.-........ ___ • ___ _ 
storag e ~torage gag I . 

period Polythene bag Paper bag· Pooiil C.D. 6% 
('weeks) 
.. "._ .................. '_-..,. __ .... ' .. _IIIiIi!-M_ ... ,..'''''*iII¥I''Ift'iIr __ .fiilIIf .... -~ ........ _ ..,. ______ ........ _ .. ' ... - ..... "'" .'. _ _ '.w ... '_ ....... ..,_,.'_ 

1 200 .. 7 . 167.6 184.2 For stora.ge period = 47.0 
2 176.4 139.7 158.1 
3 153.2 105.6 129.4 For storage bag = 27.1 
4 119.5 68.4 94.0 
6 117.6 59.5 88.5 Far storage period lC 
8 95.4 68 .. 2 81.8 storage bag 'm l5~.5 

Pooled 143.8 101.5 

*4varage of 3 replica,tiQus. 
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Storage period for one week was superior to othel' 

storage periods for al~ nematodes but there was no significant 

difference between one, two and three weeks storage. 

Oostenbrink's elutriator was found to be the least 

efficient method of nematode ext~act1on, while Cobb's modified 

decanting and sieving + centrifugal flotation + 12.5 ppm Separan 

SP7 with 6 ppm methylene blue was superior in respect of 

TYlMS;QQrbmqrual and free-living nematodes and it was similar 

to Cobb's modified decanting and sieving technique in cas. of 

~tyli1;I,C=bUl, g,l1.gg:t;xl.encMI and total plant-para$1tia nematode •• 

For lk>1l1ala1mlJ,s and Tncbor,JQtlls there were no real diff'erenc$s 

among the techniques. 

1) atQ~agl tlmllrlturl ¥ atQtlCI SIC' Polythsne mag 

was sUperior at 0°0 in respect of total plant-parasitio nematodesl 

at 5°C ill respect of litJ,icQtylev..cb:WL and tree-living nematodes, 

at 10°0 in resp.ot ot' li»1l1Qlr"~b., i.&1iYl,nSlblllh t;:;1.cllo do:rlJl and 

free ... liv1ng nematodes, at 16°0 in. respect of 1:XlGabPtb:n:u,,,p'Ul. 
. 0 . 

ElatYlIJlQbl&A, iel~QQj(Y;l.nQhlU. _nd fr •• -11 ving l1elnatodesJ .at 20 C 

in respeot of' ilJ,~CQtYltngby.JH at 26°0 in respeot of' t'l"ee.,..11ving 

nematodes and at room temperature (15-20°0) in respect of 

l,WYllngtull. For the rest there was no real dif':fe:renc.e d.ue to 

polythene $.n.d paper bags. 

11) . ilarM" li.lIJi1IWlu:I.Z,; atg,lli' RanQA (J(.ull$~lt • 

storage period fQl' one week W.a s1gnifioantlY $u.)erior a.t QOC 

in 'respeat of ~rl.:ru3llPmmQhlll and frI1t¥J.'Uha11 at ,00i 1. 

respeat of 1tJ..tqg:trlIDs:JUUI and t1'o.-11 Ving ne.ato4 •• f $t 259 C; 
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in respect of Eta'tYlenS;MJi; at 30°0 in respeot. of Bftl.1cp]y-lellohlll 

and free .. 11 ving nematodes a.nd at room temperature (15_200 C) in 

respect of .E.mtxl§nCAU and. H-el~Q:gtnlnqblJ.I!I 

Comparati ve study of the effect of ata rage temperature x 

storage period revealed that at 5°C there was no significant 

d1 f:f.' erence aD1Qng one, two and three weeks 0 f etc rage bu.t were 

superior to tour, six and eight weeks. At lSC)C, two weeks storage 

was superior to eight. At 20°C, one week storage was superior to 

six and eight weeks; at 26°0, one week was superior to tonr, six 

and eight 'Week and at room temperature two 'W'~eks was superior to 

eight weeks storage in respect of !tYJ.eru~bQmms:4111;' 

!he effeat of storage temperature stora.ge period in 

respect of :ijQ:glQl~~l1I. revealed. that a.t 100 e one weak storage 

was significantly superior to ~1ght weaks stora,e, at 16°0 one 

and two weekS storage. 'Were superior to eight weeks and at 20°0 

one week was superior to three weeks storage. 

The comparative study of the .tfect of .to:rage tempera .. 

ture x storage period. revealed that fAt 5, 10, 16, 20°C and at 

lV)om temperatllr. (15-26°0), three weeks storage WI.$ supel'io l' to 

one week storale 1n respect ot ftainlngGI-

!he comparative study of the effeot qf .tor.g. 
. 0 

temperature x storage period revealed that at ,,·0 two 'Welt. 

storage was .upenor to thl"" weekI,. at fPC one week storage 
. . () 

was superior to foul" weeks stor.age·, and at 20 and Elf Cone wE!.ek 

'W'as significantly su,erior to three w ••• storage in respect ot 

!ltl~Q.Q:itll.n.bul~ 
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The oomparat!ve study of storage temperatu!'e x stON-g. 

period in respeot of t1"$$111 ving nematodes revealed that at 15"C 

one week storage was superior to allf at 20°0, 25°0 and at room 

tempera.ture (15 ... 20°0) one week storage was significantlY s'UpeJ:lior 

to three weeks.. Other temperatures showed no real differenoes. 

111) ij;gI&il tllUP§:c,tUf' • IxttftC:t;ign teg1:lW,gJ"le,.' Cobb'. 

~d1ried deoanting and sieving + centrifugal flotation was 

superior to Oostenhritikt. elutriator at 5°0 in-respect of 

flltIJ.!ingmUh and frea .... living nematodes; at looe in respect of 

!!2RJ.gl!tmu5, ttity1lPQ:tu\1 and i'rEuJ .... 11 v1ng nematode., at 16°0 in 

respect of l!.:tltnmQ1UUL~ liel~¢Q:tYlIQ.gluil and frf3e-11ving nematodeSI 

at 20°0 in respeot of E:tlt.xJ,engb:Q&I and freeali ving n.mato d... a.t 

25°0 in ~espect of f~ ••• 11vlnl nematodes and at room temperature 

(15_20°0) in respeot of Et~QbJl. itliggt·x1enAllla and. free­

living nematodes. 

At 16°0, Cobb'. lrlod11''ied .. deaant1ng and sieving teohnique 

was superiol" to Oostenbr1l'lk's elutriatol' and Cobb's modified 

decanting and. sieving'" centrifugal flotatiQn with 12.5 PPDl· 

Separan Sf, and 5 ppm methylene blue iD. respeot of ~;d.,gbQ4gml. 

1v) l:duot1QA tl{dlD~Que x Itg:". 1211 I Cobb's modif1ed 

decanting and sieving .. centr1fugal :flotation With 12.5 ppm 

Separan SP7 with 5 ppm l1lethylene . blue was found to be th0 best 

technique when .the spple. were stored in polythen.e bag in 

respect ot M.Q,cllOtlarmoaulS, r:tlttJ.i'QhUa, l.llCQtyl,i.Iob»a. 

f1"ee-living aematod •• and total. plant-para.sitic nematodes,f 
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but it showed no significant d1ff'erences in respect of Hg~lQli;LmU 

and IJ:1 eCU) do Ij,u;. 

,Oostenbrink's elut:riator was found to be inferior in 

respect of' ~J..QJJ\1mJJ.s, f;r:atyJ.lnchJl~h 'tl:1.gl}oggrus and total plant .. 

parasitic nematodes. 

Cobb's modified decanting and sieving technique was 

the best in respect of :tYlengbg~ t'J:i;l(y1flnalmlh li§lisoU­

lIlJAhll.l. and ~+gboJ1Qw' when the samples were stored in pol.ythene 

bag. 

v) IGDQtigU ~lgbnS.QJ,lA ,x .toElle IHiUQ,a.. (weks) • 

at)mparat11'e study of extra.ction ,technique x storage panod revealEld 

that Oostenbrink's elutriator gave good results in respect of 

ix1lncllQrbmcblll, when the samples were stored for one weekJ in 

3:"&speot of t.m.:t.lQ.lncbn$,One, two a.nd three 'Weeks $tol"age Wfre 

superior to six and eight weeks storagel in respect of Rtligg:!«y ... 

lmllclma. one week stora.ge was superior to three weeks storage 

and in respect ot free-l;l v1ng nematodes one week ato rage was 

superlol:' to all. Cobb's mod.lfied d$oanting and sieving teehn1qu. 

revealed. that in respect of t:rlIllQbQmvngu'a one and two week. 

storage showed no significant differencE) and were sup a rio r to 

three weeks .tor"ge, in respect of iQRlgJ.Ullll one week stQrag. 

was superior to all, in respeet of -e:&ty1 tnO,1'!:iI. one. t'YJO and 

three weeks storage were superiQr to, all, in. re.pect ot, 

lltl.UQ$l'llnolU1a 0 •• and tow we)titk$ .torage showed no real differenee, 

in respect 01' fr ..... living, nematodes Qne .nd two weeks storage were 

5upet'lor and in respect ot total ,lent-para.i tie n$m.a.tod$$ th.'re 
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was no significant difference 8lIlongst one, two and three week. 

storage. In ease of Cobb's modified deoanting and sieving + 

centrifugal flotation with 12.5 ppm Separan SP? and 5 ppm methylene 

blue, one, two and three weeks storage were significantlY' superiol' 

to four, six and eight weeks storage in r aspect of' InmchQtll.mchUA.J 

in respect of HQRJ,£>J.ai;ys one week storage was superior; in respeot 

of tratxlencnul, one, two, three and four weeks storage were 

8upe:ri or to six and eight weeks of storage, in respect of 

B§l!QQtYl.~L,and total plant~parasitl0 nematodes there was 

no significant differences amongst one, two and three weeks of 

storage, in respeot of fre .... 11 v1ng nematodes one and two weekI 

storage was superior. 

In respect of' ~nQbsu1grJll. all the teohniques W$r$ 

equally good for one, two and three weeks stora.ge. 

"11) it.Q.uu 1>I1'1Q\1 ')lIlt)., Lito :ig, ,QiS.' Comparat! v. 

stUdy- of storage period :x: sto rage pag revealed ~ha.t polythene 

bag was superior when the samples 'Were stored for one week in 

respeot of f;,rlipcl'ncQuJlU two weeks in respect of tU:t21tIUS::W 

and free.li v1ng nematode., three weeks in respect of TY1tnQUQ$m,­

ohua, flkitll.naDJUh iIligQ.t.Il;lnowa.. ~r~CAQdQml and £'1"ee-J.1 ving 

nematodesl and four weeks in respeot of lrl'ltYJans:llUa. UiUe.a]I"'" 

lJmiwa. tt;i..Cggdotlll.and free-living nematodes. 



of six nematode extraction methods (viz. Direct eoi1 placement 

over moistened. facial tissue papel'l Oostenbrink' e elu.tl'iator 

8? 

with double la.yer of fa.cial tissue paper; Cobb's modified d~cant1ng 

and sieving technique; Cobb's modified decanting and sieving + 

sugar flotation sieving with 12.5 ppm Separan SP7 + 5 ppm methYlene 

blue; Cobb's modified decanting sieving + centrifugal flotation; 

and Co bb t $ m.odified decanting and sieving + cent rifugaJ. !~otation 

with.12.S ppm Separan SP7 + 5 ppm methylene blue) in measuring 

seasonal popUlation· shift s of pla.nt parasitio and free ... li ving 

nematodes. 

~he first eXperiment was carried out in a field g1 ven 

to maize-wheat rotation. SaJllples during August or September and 

Ootober were taken fro. :maize. From November to A.pri~ tbese w&re 

oollected from wheat. Sampl •• ~ during May • .rune. and JUly were 
'I 

taken from fallow, So11 samples were processed bY' each teohnique 

and the data. in respect of plant-parasi tie and frea·11 vine 
'7 nematodes ha.ve been furnished in 'ra.bles 67 to 6~ : .. These have _..--::::::: 

",,'- . . 
been graphically represented in Fig. V ... A. The plant-pa.rasitic 

nematodes 0 bserved and studies 'Wer·. txl GOllgtAX1U:blJ,Sf 5;U~lQl'~m'Ql. 

t;t~y1. eDQUJ.. and li'L\,QQ,tlllngn\1~ 

The other experiment a_tried out in top Block~l of 

the P1 vi sian or Agronomy comprised 8 orop rotations Viz. 1 

1) Sugarel.ne .. whea.t"'_II~ 

11) iQ'tlA~/M~rl ... whe.t. 
iil) flggll:-wheat-l,tlliAt( 



. 
A~ 
-.-I 

I:.) 

, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

• 

I 
I 

I 
I 
I 

: 
I 

I 
I 
t 

I 
: 
I 
I 
I 
t 
I 
I , 
t 
I 
I 
I 
( 

t 
I 

I , 
l 
I 
1 
I 
I 
I , 
I 
I 
t 
I , 
I 
t 
I 
I 

• , 
I 
I 

I , 
I 

I 
I 
t 
I 
I 
• ..J.l 

· 1""11 til .. • r;-.. !;j.,j..;) ... ., 
.1 . b.O Pi+' 111> (.) . • .2l ~~CPQ~.· 
I ~CIl 0 12'l_ 

I 
I 
I 
I 
I 
I 
t 
J 
I 
f 
I 
I 
I 
I 
I 

J 
I 
I 
I 
I 
I , 
: 
I 
l 
I 
I 
I 
I 
t 

I 
I 
I 
I 

I 
I 

I 
t 
I 
J , 
t , 
• I , 
I , 
I 

I 
1 
I 
I 
J • I 
t 

J 
I 

1 
. If.) 00 co 0 U') eo «> J 
@ ~ ~& ~ ~!!i' I 

1 

1 
1 
1 
1 

I 
l 

88 



C(l~~rol!)tO(,O' 
• • .... '" • I 
OI:'--~~ro~!:iJ 
M t;\lC\1C\Jr-J"-'1 

t 
I , 
I 
I 
I 
t 

I 
I 

J 
f 

I 
I 
J 
I 
I 
t 

I 
I 
• I 
: 
I 
I 
I 

J 
I 

I 
I 
I 
I 
I , 
I 
I 
I 

I 
t 

i , 
! 
1 
I 
1 
t 
I 

I , 
I 
I 
I 
) 
I 
1 , 
i 

89 



I 
I 
t 
I 
I 

• I 
I , 
I 
I 

I 
I 
I 
I 
I , 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 

I 
I , 
I 
I 
I 
I : 
I 
I 
\ 
I , 
I 

: 
I 
I 
I , 
I : 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 
I 

\ , 
, J 

t 
f , , 
I 
I , 
I 
l, 
t , 
J 
I 
t 

·I.QOO 0 OOC? .. " ..... " 
lOCI?WI""'i(\1 
I:'--tr,)t'-£'-.~ 

I +'> 
t ~I tfl .. ' 
I t"" d~ .'. • t. '. M p.~ 1> t) 

I ~ ~JI5;g&8 

I 
I 
I 
I 

I 
I 
t 

I 
I 

: 
1 
I 
I 
I 
t : 
I 
I 
f 
I 
I 
I , 
I , 
I 
t 
I 
I 

I 
• : 
J 
I 
I 
I 
I 
t 
1 
I 

. l 
f:'o-C\'Jt'-WO'lt.Drll .......... 
t.OC"'Jl.Qr;'3C"';)O~1 
orlrlMO\t)~ 
MMMMM J 

J 
I 
1 , , 

90 



I , 
I 

I , 
I 
I 
I : 
t , 
t 

I 
I 
I 
I , 
• • I , 
I 
I 

I 
I 
I 
f 
I 
I 
I 
I , 
I , 
I 
I 
I 
I , 
t 

I 
I 

I 
I 
t 
I 
• : 
I 

I 
I , 
I 

I 
I 

• I 
I 
I 
I , 
I 

.,1 ij ii.J': J 
. d(l)OOQ) 

• oi;Il t'I.l 0 .t:t; t:I t 

91 



oqt ~ "",no U) 
•• " 41 _" • • •. 

t @~~~Ej 
I 
I 
I 
I 
t 
I 

• I 

• • , 
I 

• I 
I 

• I 
I 

• I , 
• I , 
I 
I , 
• t , 
t 
I 

t 
I 
I 
I 
I 
• t 
I 
I 
I 

• I 
I 

• I 
I , 
I 

• I 
I 

• • 
I 
I , 
I , 
I 
1 , 
t 

C\11.Qr-"'C'I) 
." • • II ." 

~~C\1~as 

92 



I, 
I 
I, 
I 
I, 
I, 
I 
I, 
I, 

93 



iv) Maize (Cobs)-raddish-wheat. 

v) MgQnC + p1geon-pea-wheat, 

vi) Maize-potato/to ria ... wheat-mggns. 

vii) Ma1ze-wheat ... mgQn~~J:lldQ~r. 

viii) Maize-oatIQfttseem/oowpaa (for fodder). 

':the plant"parasit1e nem.atodes observed and studie(\. 

94 

were T~l~;Ulgh9 rhln.chY.I., lIoplQleJm.u~, era:txl~nehus, lW11CQ t !!l..mclJ.l.J., 

l!etemg,eti larvae and tJ;:1chostor1U ... 

The details regarding the number of samples collected 

from various crops have been gi ven in Table 63. 

fW.$llty ... f'i ve samples in the month of August and September 

comprised 14 samples from maize, 4 samples from sugarcane,2 samples 

from :Q,aj n. and one each from pigeon-pea, pigeon"'pea, .... lllQong, 

JsuLAl: + pigeon"pea, J.QDl:. + IlOQn", and 1Q.liax:.. In Ootober also the 

samples were colleoted from tbe same crops except in one ease 

where in place of uon. one more sample was taken troll ;l~XIt.. 

In November 25 samples wflJre collected as follows • 2 samples from 

:ga.,1ti. 4 samples trom lu«arcane, 3 st.mples froll pig.on-pea, one. 

sample from jQ)llf, 2 samples trom ra4dish, " aamples fl'ODl potato + 

samples from wheat t 2 sa.mples from oat and 2 samples :from 

]ler,el1Q. Maximum. samples in Deoember were "ollected from wl1eat 

(13).. 1'hi s was :followed by sugarcane and potato.. ;t.s:.u:t§ (4 in 

each) IJ The retnaining 4 samples Wel'e taken from. oat and. 'QI:;I.t. 

(2 in eaoh) " In January" Febl'ual'Y and. Mareh maximu.ltl numbei" of 

sumples were colleoted from wheat (17 samples), fol~.v,d by 

sugaroane (4; samples), Cj) at (2 samples) $!lei .aII'IUm (I samples;).IJ· ,,' 
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In April the n'UJDber of samples from whea.t and sugarcane remained 

the same but in place of oat and berseem, 4 samples ware collected 

trom cowpea.. In May and June maximum number of samples wel'e 

collected from mgQng (10 samples), followed by sugarcane and cowpea 

(4 in eaoh) " In May, 2 sa.mples were collected from l..QQii., 2 samples 

from lJtl>~i: .... IIQQDS and. one sample from fallow. In June, 3 samples 

Were collected from 19~a + lJ'gp:Qe and a samples from fallow. In . 
JUlY maXimum samples were collected from maize (11 samples); 

followed by sugarcane (4 samples), ~lJtI (2 samples), pigeon-pea + 

1JIQQDl (2 samples), cotton (2 samples)and pigeon-pea. ;!QJrm: + 

p!geon-pea, mggBI and ~PKl~ (1 in eaoh). 

The data for 8 orop rotations have been furnished in 

Tables 64 to 71. ~h.s. have also been shown graph1eal~y in 

Fig. V-B. 

An examination of these 1,lables and. Figures V-A indicated 

tha.t maximum number of' nematodes (tv~ns;:mmIQs:llJ.la, ig:gl.gJ,i1mYl. 

P,rdtJ,.enc.n.l1'h ill tGGoiiy;4tas:lUuh tree-ll 'dng nematodes, and tot &1 

plant"'pa.rasitic neDI.&.tode.) were e:d;raeted by- CObb t s modified 

deoantip.g and sieving ..... centrifugal flotation 'With 12,.15 ppm 

Separan SJ> 7 and 5 ppm methyl en. blue. 

Col>b1 II modified deca.nting and .i.ving .. oentl'j,:f'ugal 

flotation techn1q_ue was 3, 6, 10 and 11 times superior" to Cobb- s 

lJlOdifi.d deea.,nting and $:1.eving .. suga.r flQtation sieving with 

12.'6 ppm a.pax-an "'7 -+ 5 pp. xn4lttb.l1Etn$ bll1e ~n ea •• ot ~­

bxnai'ml.: 1lI1;1.gg,tYl,tnebliIA tree-linn, ,and total plant1O'pa:ra.sitic 

nematodes. It was onlY one till1e superior "in :respeot of 
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Cobb's mOdified decanting and sieving .+ sugal' f~otation 

sieving with 12.5 ppm Separan sP? • 5 ppm methylene blue was 

significantly better than Cobb's modified decanting and sieving 

techniq~e, one, five, eight, six, five and eleven times in ease 

of lfg,glQla.1mua., 'X.Y.l.t1lgD,orhmchYa., e"lu::leQchya., lie.lJ. c:ohxl.enclUlfh 

free-living nematodes and total. plant-parasitic nematodes 

1'61 sp act i vel)" .. 

Oobb's modified decanting and sieving technique was 

significantly superior to OOltenbr1tik's elutriator six, two, 
six, four, seven and twelve times in respect 01.' 1'XlencQQ:r::bomc;h,UL 

ijQp1ala,1.mY:! t E,atYlenglUul, 1ltJ.~QQtxl4InghU§., fr$e ... 11 ving nematodes 

and total pl.ant .. paras1tic nematodes in the same order. 

Oostenbrink t s el1.itriator was slgnlf'1cantl1 bettel" than 

direot pl..oement ot s011 over moistened facial tissue paper in 

respeot 01' tl:&'t;il.~'Wh f:ree .. llving nematod.es and total plant ... 
except 

paras! tic n..matode • .(9nee in .December in ea.se of i'ree .... 11 vUlt 

nemato de. It It was superior seven. eight and seven times in 

case ot' :bJ.anchorbmQbult ioplQJ.IlWILI and llIl~YJ.enQlml 

respeot 1 vel)'. 

S.a_onal tluetustions of di.f'f'erent nema.todes as 

detem1ned br six extraction llletbods have been shown in 11, •. V-A. 

An examination Qf thes. data revealed s1g~if1cant lnt.~aGtions 

betwe-en extraetion procedures and time with ~XJ,.fulQbR;rlllnch'QI' 
.' • '" • I 

the peak, w(lre obl.erved in October, J'anua:cy" and April.. Tht 
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highest peak was in April. From April to JUly there was a l'apid 

fall in the population. The~e were marked d1fferenoes due to 

techniques. 

BpplQ).5iimJJ.1 population was increaSing from September 

to November and again from February to A.pril. There was a gradual. 

fall from November to February_ The popUlation was ma.ximum in 

April. In May and June there was a fall in the population, which 

showed an inorease in July. The differences due to eJct;~act1on 

techniques .were not very muoh marked. 

In September frLtxlegchJ,:l.§ population was lo'W f It 

increa.sed in Ootober and from October to December there was a 

gradual fall. From January there 'Was a gradual increase upto Ap:r11. 

I t was maxi.rnum in April. From April to September th~rEl was a tall 

in the popUlation. There were d:1.fferences due to extraction 

t echn1ques. 

IilltcQ:tXlmMlll pop\lla.t1on increased from Sfptember to 

. March. fhe popUlation was maximum in March. From April to 

Septettlber there 'WIU a iradual t.ll in the l'QP'Ulation. There were 

marked differenoes due ·to extraotion techniques. 

The popUlation ot free-living nematode. increased from 

September to Ma.:roh.. lin A.pril there was a rapid fall and again 

in May there '!Ita. rapid 1noreae. in the papUlation. Aga.in, . ·there 

wa.s a.. rapid tall in June. ~h.t'. WEtr. m.arked difterenc$s du.e to 

extraQ'tion te~ques. 

further, it was seen thAt there vere lIarked 'l/ariatlons 
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in the number of total plant .. paras1 tie nematodes. From JUl.y .... 

August to October there was an increase in the population. Tbe~e 

was a gradual fall from October to December.. From December to 

April the population increased and in April it was maximum. 

F rom April to July there was a ra.pid fall. However, there wa.s 

a marked peak in April only in respect of 8 orop rotations. 

There were marked differences due to extraction techniques. 

An examination of these data indicated that maximum 

. ntllll'ber of neaatodes (~Y:lencbolhyp.~, ijQplgl&innUh PXSlj;ylln.cblU., 

illtk2tyJ,ll1cllsa, tree ... living nematodes and total plant"'pSl'fUII1tl0 

nema.tod.s) were extracted by Cobb's modified deoanting and 

sieving .. centrifugal flotation with. 12.5 ppm Separan SP7 .... 6 ppm 

methylene blue exoept in ease of ~t:j.Qllgdg.rJJJL* 

Cobb'll mod1t'1ed decanting and sieving + oentrifugal 

flotation teohnique was superior to Cobb's modified deoanting 

and sieving + sUgar flotation sieving with 12.5 ppm Sepal'$ll SP? -+ 

6 ppm m.thylene blue. four, six, six, four,. nine, seven and 

eleven times in respect ot bl.lngllPrbmOQ1Uh iQRloli1mlll., 

fX:it~ll,u:bu... BAterodlJ:! larvae, itligg;txlell(IAJa.1 fr •• -li ving 

and total plant-parasitie nematodes respeotively. 

Cobb', modified decanting and sieving + sugar £lotation 

sieving with 12.6 ppm Separan SP7 .. 5- ppm methylene blue was only 

once significantly better tha.n Cobb's mOdified decanting and 

s1 eving t e ahni que ·1n ca s e o:r· hllnchQ tbVlC.A1J1. a.nd ~:i ew Q.p t:lJ.l.. 

l'hls was eight. four, five, Sleven. seVen and ten times superior 

.1n respeot of iiQplgll!Julm., f.t.§rtylenQnU~h ~rodlr&. la.rvae, 
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&u~X1Mchu.a, free-l:l ving and total plant-paras1 tic nematodes 

respeet! vely. 

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· 

TyJ,ens::bcu·hYAcl:ma, lio»lglai lJlU,S, fratylenchul, Het.lr.oaea larvae 

litl.icQtzl.en~hul, ~;Q.gbgdorufJ, f'r~e-ll v1ng nematodes and total 

plant"'parasitic n.ematodes respectively. 

Oostenbrink'a .1~tr1ator was s1gn1!ioa.ntlT superior to 

direct soil placement over moistened taeial tissue paper in respeot 

of E..tatxlgnCMa, lfIl1cgty1 mAgAP§ and total plant .... parasitic nematodes 

except onoe in December in ease of ~ .. :ttlenQbJll' It was sUperior 

ten, ten, seven and nine times in ease of %I],encho.rllxncbYih 

~~lQla1mul' BItI:P4eti larvae and free-living nematodes 

respectively. 

In case of :&nooodgrufj there was no significant 

d1fference clue to extraction techniques e:xcept in a :C ew cases 

when Cobb's modified decanting and Sieving technique was better 

than Oostenbr1nk1 s elutria.tor in August and September and direct 

soil placement over moistened facial tissue paper and Cobb's 

modified deoanting and sieving + sugar flotation Sieving with 

12.5 ppm Separan SP7 + 5 ppm methylene blue were superio::r to 

Cobb's modified decanting and sieving + centrifugal flotation 

technique in April and May respectivelY'. 'urth"r, it was seen 

that the population 1"1 uctua.t1ons in r aspect of' ~11IMJ.lQDmcmus. 

~};llQlaj,mlU1 and free-living nematodes were pronounoed. than 1n 
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case of fratylenphYQ, H§telQdetA larvae. Re~tcQtYltnAAUA and 

lJ:!cl1O Qg rua, 

Seaso,nal fluctuations of different nema.todes as deter­

mined by six extraction methods have b~en shown 1n Fig, V-B, 

revealed that 1n the case of TylmncbQt!\mchus. there were two 

peaks ... one in the month of Ootober and the other in April. The 

population increased from August to 0 etober and again from January 

to April. It wa,s maximum in April. From April onward there was 

a drastio redudtion, .The pattern was sante in respect of all the 

extraction techniques ernployed_ In respect, of ~»lQla.imJls also 

the:re were two peaks - one in the month of September and the 

other in April. There was a gradual decrease from S.ptember to 

November, a gradual increase from November to March, a. rapid 

build up from March to '_pril-May, and a rapid fall again from 

May to JUly, Here also the pattern was the same in respect 0:[ 

a.ll the extraction methods. 

In case of frAtxl.gUcma the re was only Qne peak in 

the month of April. From September to Maroh there wa.s not much 

fluctuation but from Maroh to May the population increased ~d 

there was a ra.pid fall during May .. July. There was not much 

di rferenoe in the populat ion fluctuations du. to extraction 

pro cedures. 

In respect ot llllj.eo:txlencby.s also there was only one 

pealVdur1ng March ... April. There w.a .a gradual increa.se in, the 

popUlation from August to F.bruary. It rapidly increa.sed. during. 

Maroh ... Apr11. There was not much fluctuation upto May after 



which there was a gradual increase in the popula.tion. The 

pattern rema.ined the same in respect of all the extraction 

techniques. 
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There was not much fluctuation in ease of tnSU9 !lorus 

population, except in respect of August and September. Also, 

there was not much variation due to extraction prooedures. 

1'ne1"e was not much fluctuation in the Ue.temlieu larval 

populatiOn. Onl.y on, peak. was observed in May, From July to 

:February the popula.tion was ,enerally the sam.. From February 

to April there was a drastio fall in the popUlation. The 

variation due to extraction teohniqu.es was not much. 

Only one pea.k was observed ia February in case of 

f'ree-li ving nematode population. From August to January th. 

popula t10n was gradually increasing and it we. s maximum in 

February.' In Ma.rch the 1'19 was a drastio t8.11 and from March to 

JulY the population increa8~d. Cobb's modified decanting and 

sieving centrifUgal flotation ~ th. 12.5 pPll Sepal.'an SP7 + 6 ppm 

methYlene blUe 'Was found to b. the best. 'l!here was. not much 

difference due to other techniques. From December to April. 

there was a g~adual increase in the popUlation of the plant. 

parasi tic nematOdes. Only one peak was 0 bserved .1n April. 

There was a marked deoline from April to July-August. A alight· 

increase was observed from September to November. ~here were 

marked d1i'f'erences due to extraction lllethods. 
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Pot studies were carried out to evaluate the nematicidal 

efficacy with two techniques and two timings of nematode inocula­

tion. Observations on soil population, root galls/plant and 

root tissue popUlations were recorded at different intervals 

(i .• e, one, two, three, four, five and six weeks after transplanting 

of' 5 weeks old toma.to seedlings). The results furnished in Tables 

72 to 7-4 and Fig. VI are presented hereunder: 

a} tDACUlatkln ot 2QOQ l,:tXII/RQi at tb. ~21. 

o.Uat:ld.s:i!:l I»RliQatAAn :, An 6xalDinat:ton o.f data collected dUrin.g 

the first week atter transplanting tomato seedlings indicated that 

when 2000 lar"lae were inoculated at the time of nemat1clc1tal j" 

I', " 

a.pplication, DBcP @ 10 g811on~/heetare was at par With DEep @ 

.5 gallons/llectal"e which was superior to control.. In e aS$ of DO 

treatments nematodes coUld be obtained from the soil but not 

from the root-t1ssue~ Also, there was no gall tormation. 

Similar 0 bmervations were reco rded during the later 

five weeks but DD treatments did not show nematode poptll.atj"ons 

eVen in the soil as reported 1'01' the first week. Also, DBCP @ 

10 "allons/hectare was later found to be superiol" to DBep Ii 

5 gallons/hectare which in turn was superio r to eontrol. However, 

during the sixth week there wa.s no difference between DBCP • 

5 gallons/hectare and control in case 01' females and larval. 

popUlat10.n 1n l'oot ... tissue. 

b) Inom" atiQ,Q. at §, g. gbgpp,a ~ntia1;ls1 mQjH1L;g~t. at, tta 
~me QA nft~~1l IRR~1c'tiQn s In general. irreSPective of 
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tAJ;)T,E ... 7.j 

EValuation of nematicidal efficacy with two 
techniques and t-wo timings of nematode inocu .. 
lation - on the basis of soll popula.tion 

A. 2000 larvae inoculated at the time of nemat1 ... 
cidal application (November 1, 1972). 

1 2 3 4' 6 6 ~ ____ ~~_~~W-~~~-_~~~~~_~~~~_~ __ M"~_~~~_~._~~_~~ __ ~~~~~~ __ ~~_~_.~~~_~~ 
DD @ 50 G/~ ()_ ,eO, '/ 0 0 0 0 0 
DD @ 100 G/h~\ 20 •• 0 0 0 0 0 
DBCP @ 5 G/he. 0 0 0 40.3 0 0 
DBep @J.O G/he. 
Control 
C.D. 5% 

20,3 , 0" 

60.3 40.3 
10.5 

0, 

16.3 
o 
0_, 

;;:;:::> - , 

o 
o 

B. 5 g ohopped infested root-gall inocUlated at the 
time of nemati~ldal apPlication (November 1t 1972) 

o 
o 

~--------------~------~----------~--~.----------~-------~-------~--~--~~-
DO @ 50 G!he .. 20.3 30.3 10.6 10.3 0 0 
DD @ 100 G/h@" 10.3 10.6 1Q.3 0 0 0 
DBCP :@ 5 G/he" 30.3 60.3 46.5 20.3 0 0 
DBCP @ 10 G/he. 20.3 35.6 30.1 lO.S 0 -0 

Cont 1'01 90.3 80.6 SO.3 40.3 0 0 
," .'" ,y" ,. 

c. D. 5% 7.8 8.6 3.6 4~3 

------------~----~-.-~--~------~-----------~----------.---~--~-~~-----~-



a, 2000 larvae inocula.ted (15.11.72)/3 weeks after 
nematicidal application (24.10.72) and one week 
after transplanting (7 .. l~. 72) • 
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.. __ .. __ ...... - ... ""'-,.,---...................... -- ........... ---- .... """"""l'!IIo ... ""- .. --.. tIIII"---.. - ............................. _ .... . 
, ' 

... 
Treatment s 

_bpat, of nemtode. obtained from fiO , soil. 
.. .l.l2/a/4/Q16 nel$;l Arter nematode ina cYlattrm-

1 2 
~ __ ia,~lkwl~ ___ d ___ ~ ______ ~_ 

3 4· 5 6 
~_-_~~-~-~_~--~--_~~-~~~~~~~~-~~~---__ ~w~_~~ __ ~--~-_~_~~-~---~---~-

DD @ 50 GIbe. 
DD @ 100 G/he. ' 

DBCP @ 5 G/he. 
nBep @ 10 G/he .. 
Con.trol 
C.D. 5% 

60.6 
30.3 
80.3 
40~3 

115.3 
16.8 

25.5 
15.6 
4~h6 

00.3 
90.3' 

10.a 

00.3 
10.3 
30.3 
20.3 
60.3 
10.' 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

_ ...... ____ ... _ .. - .. ~"""_ ....... - ...... ~-.. --.... --.... ---....... --.. ""'" ..... - ... '_ ....... -M ..... --.. - __ ... _-....... .".,. ...... -_ .. - ... -

])j! 5 g chopped infested root-gall inoculated 
(15.11 .. 72)/3 weeks after nematicidlAl applica­
tion (24.l0 .72) and one week atter transplanting 
(7.11.72) • 

DD @ SO 9/h •• 30.3 40.4 60.3 30.4 (l> 

DD @ 100 G/he. 20.3 ~.3 Bo.e 10.3 0 

DECP @ i G/he. 65.3 «).S 70.3 60.5 0 

DECP @ 10 G/he. 00.3 40.4 55.3 25,,4 0 

Control 100.3 ~20.0 85.3 70.4 0 

C.D. 5% 9.7 8.5 18.3 7.4 

• AveTage of 3 replications. 

0 

0 
0 

0 
0 



Evaluation of nematicidal efficacy with two 
techniques and two timings of nematode inocUla­
tion - on the basis of root-gall/plant. -

A. 2000 larva.e inocUlated at the time 0.1' nema. ... 
ticidal application <November 1,1972). 
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Treatments 
* .Jiwer at: roQt .. gQ.ll~';glant 

1/2/3/4/5/6 weeks after t!"ansp1ant1ng(15.11.72) 
----------------.-----------------------1"" 2 __ WfkD 4- IS ." "6 

- __ ~_.~~ __ w __ ~--·_~ __ ~ ___ ~_~~~ ___ ~_~~_~~ __ ~ __ ·_·_~~~_~--~~-~~-----

DD @ 50 G/he. 0 0 0 0 0 0 

DD @ 100 G/he. e 0 0 ·0 0 0 
DBCP @ 5 G/he. 5.7 13.3 11.8 18.3 21.l 23·.3 
DBep @ 10 G/he. 4_0 7.0 10.6 12.7 14.6 18.7 
Control 8.3 12.3 18.6 22.4 26.5 28 .9 
C.D .. 5~ ~.4 1.0 0.8 2.1 3.1 4.3 

."----~------~---~----.-~------------~-----------~--~--------~--- ... -

DD @ 50 

DD'100 
DBep @ 6 
DBCP @ 10 

Control 
C.D. .~ 

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

G/he. 3.0 6.0 11.3 13.3 14.0 \" 116.3 
G/he. 0 0 4.3 7.0 8.6 j 111.0 
G/he. 11.0 13.3 18.0 19.0 L 22.6 L 23.6 

~~ " J, !_ 

t/he. 8.6 9.6 10.7 l',·, 14.3{'~· 1{?7 18.7 
15.3 21.4 25.6 

:; " .:;~~ 27.8 ' 30.6 33.5 
2.6 3.8 5.3 6.8 7.5 6.5 

.----~--~--~--~--.-~-~~----"---"-------------------------------------
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Qont'd 

C. 2000 larvae inoculated (15.11.72)/3 weeks after 
nematicidal application (24.10.72) and one week 
atter transplanting (7.11.72). 

Treatments 

_~r of root ... galla/pl/3l.li* . __ 
1/2/;3'4/5/6 weeki attar nematode lnru:.UlP;!;ion.." • 

_Weeks 
.1 2 :3 4 5 6 

~-~~-~--~~-~-~~---~--~~-~~.~-~-~~--~----~----~~~~~~~----~~-~-~-~---
DD @ 50 G/he. 
DD @ 100 G/he. 
DEep @ t5 G/he. 
DBCP @ 10 G/he. 

Contrel 
C.D. 6$. 

lS.e 18.0 26.0 30.6 36.6 35.3 
8.6 11.3 14.6 18.6 23.7 26.e 

22.S,! 23.3 29.4 1
. 33.3 : 35.3 , 
I 

18.6i, 19.0 27.1 ; 30.31 31..1 : 
t' '\ 

25.0 I 3O.S 32.6 i 36.6 39 .5-

6.3 6.7 6.8 ~O.6 9.5 

D. 6 g chopped infested ~ot~gall inoculated 
(15.11.72)/3 weeks after nematicidal applioa­
tion (24.10.72) and one wEtek after transplanting 
(7.11.72) .. ----_________ ~ ____________________ -__ ~_~----.-------M-___ ~ ____ -_____ _ 

DD @ 150 G/he. 6.S 20.0 20.3 23.1 26.3 29.6 I 
DD @ 100 G/he. 0 10.3 1.3.3 15.0 18.e 21.31 
DECP @ 5 G/he. 14.1 18.3 21,,0 23.6 29.3 33.6 
DBep @ 10 G/he. 9.0 11,.3 19.3 2l • .s 25.6 2!7.7 
Control 20.5 25.3 27 .3 29.4 36.6 42.7 
O.D. 5~ 4.3 5.4 6.6 8.7 9",5 10.6 -_ ... _ .. ,." ...... -........ _ .... __ ........ '-_ .. _--_ .. ,., .. ' ............... -...... _ ...... -.......... ---... ~ .. -.... ,.-_,-.. -.... -

• AVerage of' 3 replications. 



Treatments 

TABLE - 74 

Evaluation of nematicidal efficacy with two 
techniques and two timings of nematode inocula .... 
tion - on the basis of root-tissue population -
A. 2000 larvae inoculat ed at the time of nemati­

cidal application (November 1" 1972). 

litlkl 
1 2 3 4 l5 - § 

116 

---.......... __________ .... ____ ............................ __ .......... ___ .. __ ...... _'!!!!!!_ ..... '!!!£!!! __ !s!! __ 
DD @ 50 GIll •• 0 0 • 0 0 () 0 0 
DD f 100 ·G/he. 0 0 ·0 0 0 0 0 • DlBOP@ 45 G/he. 7.3[' 10.5 18.6 21"," 25.5 33,,3 57.5 193,4 

, 
DBCP @ 10 G/he. 6.6 r 9.3 12.6 14.6 li.7 21.5 43.3 126.3 

ii' 

Control 10.3 13.5 86.0 29.3 00.0 16.1 00.6 215.6 
C.D. 6~ 1.6 1 .. 1 3.5 5.4 1.7 3.8 4.3 10.8 

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

___ ~~~_~ __ ~_~_~~~ __ M_~ _______ ~_~ _____ ~~~ ____ ~ __ ~~~_~ ____ ~_~~_~ ____ .~ ____ 

DD @ 50 G/he. 5.6 8.5 17.3 20.5 25.3 29.4 34.3 al.a 
DD @ 100 G/he. 0 3.5 6.6 10.3 15.3 19.6 27 .3 40,4 
DBeP @ S G/he, 13. 3 16.4 23.4 -JI.9 30.7 35.6 64.3 225.4 
DBep @ 10 G/lle. 10.6 15.3 20.5 23.6 26.7 . 28.9 ' 49.3 165.3 
Control 20.3 27 .3 30.6 31.5 33.5 391>4 69.S 25~.3 

a.D. 6% 2.6 2.8 3.5 4.8 5.7 6.1 5.8 22.5 
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Q,Q,nt'd 

c. 2000 larvae inocUla.ted (15.11.72)/3 'Weeks att.r 
nenua.t:toidal apPl1cat1o:o. (24.10.72) and one we.k 
after transplanting (7.11.72). . 

.. 
_ ,10.., Qf..,ne.me,tQQ.te QbtlJ,zu,d ,:mll! mQ.i .. t;t ssue 

Treatments lt2/3/~pLi XI'i§.ittJ,t nematQQ.,igpcuagtiQn _____ -- ;lUtka. -- -1 2 3 4 5 
Female 

... £1 ..... -~ 
Larvae Eggs 

---~-~ .. -----.~.-----~---------~~.~----~-~~~--~~~~--~-~-~--~~~-~--~~ 
DD @ 50 Glhe. 18.8 21.2 29.3 SQ,4 36.9 41.4 60.3 . 116.5 
DD @ 100 G/he. 10.3 l5.4 16.3 p:'/ .3 29.4- 35.4 39.3 49.6 
DBCP @ 6 Q/n..· se.S 27 .4 36,5 39 111 0 42.3 46.4 '2.3 S92.3 
DBCP II 10 G/he. 20.4 22.3 26.4 31.3 33 •• 38.6 50.4 167.3 
Contl'Ol ~.3 33.5 33.4 42.3 46.5 49.6 73.4 315.' 
C.D. 5~ 6.e . 8.5 10.3 5.6 7.6 10.4 12.3 14.7 

D. 5 g ohopped infested root-gall inocUlated 
(16.11.72)/3 ~e'ks after nemat1cidal applica-
tion (24.10.72) and ona week Qtter transplanting 
(7.11 .. 72) .. . -.---~-~~-~-~--.~~--~~~-~-~--~~-.~~~~~--~~~~~~~-~-~~~-.~-~-~~.~~-----

DD @ 50 G/he. 10.3 23.4 24.6 26.7 31.4 39 .6 46 jj? 73.4 
DD @ 100 G/he. 3,,4 13.4 16.3 18.4 21.5 29 .3 34.6 46.5 
DBCP @ 5 G/he" 17.3 25.5 29.4 36.6 38.6 . 46.4 62.3 1~.4 
DECP @ 10 G/he. 12.3 18.3 26 .. 3 31.6 33.9 36.7 42.6 138 .. 5 
Contl'Ol 23.6 29.4 33.6 39.4 43.«5 48.6 80.5 235.6 
O.D. 5% 3 .. 4 4.7 5.'3 4 .. 9 5.7 4.8 11.3 26.7 
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nematode popUlation in s011 or in root tissue or n1Jlllber of' root 

galls/plant and time observations, DD @ 100 gallons/hectare was 

superior to DD @ 50 gallons/hectare, which in turn was better 

than DBep @ 10 gallons/hectare. DBCP @ 10 gallons/hectare was 

superior to DBCP @ 5 gallons/hectare, which was bette~ than 

control. There were a few exceptions when DD @ 100 gallons/ 

hectare was at par with DD @ 50 gallons/heotare and DD @ 50 gallons/ 

hectare was similar to DBCP @ 10 gallons/heotaJ!'e. 

In a rew 061 ••• DBOP @ 5 gallons/hectare was at par with 

~ontrol. This was always the case in r •• pect or nematode popUla­

tion in the soil. 

After fourth week, nema.todes were not recorded from. the 

soil but these were found in root tissue. The root galls were ' 

al so not1ced. 

c) ~QgUlat*.gn Qf...200.Q lariAllR.Q.t.....QQe :r@ek &ft.a 

UrmsplAnUnil3(u:l:1.1 UW itt.t rle!!!A1c.Q1.~l IIlpl1clriiklu; When 

2000 larvae were inoculated one week after t ransplant1ng/thrGe 

weeks after the nematicidal apPlication, DD (j 100 gallons/heotare 

was found to be most efi'eotlve irrespective of' the time o.t 

observation. But 'in general, there was no significant differenoe 

between DD @ 50 gallons/heotare, DBCP @ 10 ga.llons/hecta.re, D:BCP 

@ 5 gallons/hectare or control exoept ·1n o&se of soil popUlation 

during the first three weekI, number of root-galls/plant during 

t he one 0 l' two weeks and number of eg.gs and to tal popUlation in 

root dU1"ing the sixth week when DECP @ 5 gal1ons/heeta.re was 

better than control. Also, DBCP @ 10 gallons/heotara was better 
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than DD @ 50 gallons/hectare in case of s011 popUlation during 

the first week and number of eggs and total nematode popUlation 

during the sixth week. 

d) lnQcy,1ation Qr 5 € ghDppesi inte:;ted roQ~lp,rt on' 

xeek Bittel' trltUiPlantiUi/three Bakst ,after nematic1.Q&.l~I21a.Q~t:1,gn.: 

When 5 g chopped infested roots were added to the scil one week 

e.:rter transplant1ng/3 weeks after nemat1cidal apPlication DD @ 

100 ga.llons/heotare was mostlY better than either DD @ 50 gallonsl 

hectare or l)BCP i 10 gallons/h.~are. It was super10 r to DBCP @ 

10 gallons/h •• tare in relJHlet ot number or root galls observed 

during second, 1'ourth and sixth weeks. It was also true for 

nwnber of larvae in root ti asue recorded during the sixth week. 

Similar observations were recorded for DD @ 60 gallonS/hectare, 

except that during the second week it was inferior to DBCP @ 

5 gallons/hectare, which in turn was infel'ior to DBep @ 10 gallonsl 

hectare, which was at par with DD @ 100 gallon,/hectare. 

DBCP @ 10 gallons/hect are was at par wi th DD @ 60 gallons/ 

nectar. with a tew exceptions where either one was superior to 

other. DBCP @ 10 gallons/heota.re was .1 ther better 0 r similar 

to DECP @ 5 gallons/heotare. This was also the ease in respect 

of D:SCP @ 5 gallons/heotar$ and control 9llQ DD @ 50 gallons! 

hectare ~d DBep @5 gallons/hectare. 



:QISCUSSIQI 

Six experiments viz. (1) comparat1ve efficiency or 

soil samplers, (:1.1) distribution and sampling or· nematodes, 

(111) comparative e!ficieney of nematode ext~aot1on techniques, 

(1v) effeot 01' storage baC, storage temperature, storage period 

and extraction techniques on "covary ot nelllatodes from the 

s011 suple, (v) qUlllt1 tat! ve •• t1mation of nematode popula.tion 

tensity by d.x extra.etion prooedures aa affected by season and 

seasonal f'l\1etuation in nematode poplUa'UiQJ)., and ('Ii) evaluation 

of nematicidal efficiency with two teCbnique$ and timings of 

nematode inoculations, were oarried 9ut for evaluating some 

techniques in Nematology. The results 0'£ each experim.ent have 

been disoussed separa.tely and are presented belOW :; 

1) QQm'Pa:r:g.t1,vc .. '1:1 ~1ancy of soil aauull.ftt. , F011l" types 

01' soil sampling tools (KbUru'.: hollow tube-type l&mplel' with 

1.0 em diameter, 0' Connor's split corel" and hollow tuba ... tyPe 

sampler with 2.6 em diameter) 'Were used to test their attieiMLer_ 

One compos! to soil sallple eonsi sted 0.1" 5 or 16 or 00 aub ... samples. 
. , 

Besides the tree ... ,11ving nematodes the plant-para$itio nema.to~es 

enoountered were • BotZlspQhl11.:QQ, 1'ilGPborhmAbpl., lb.Rlo;LI~llal,. 

PI'a:t~'ElQ9A}1a. Me1oi<1S2IJIlI larvae, tt1cbgaoxus and ty1lnobJu. 

In general, maximum number ot nemato des ytre obtained 

:when the soil samples were collected with the help or a h~11ow 

,~tube ... type sampler with 2 .. 5 em d1ametel: •. This was folloW'ed by 

0 ' Connor"s sp11 t corer. Sampling with 'b)n~g;t and hollow· _ 
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tube-type sampler with 1.0 em diameter provided lower number of 

nematodes. Chawla (1972) reported that there was no significant 

difference in the number or nematodes extracted when the soil 

samples were eolleeted either by tUw$. or O' Connor- s split corer 

but the var1ation between samples was very h1gh in respect of 

D.Y..t;g1.. Yates and Finney (1942) showed that although 10 8lld 15 om 

diameter a.rea. were equally effioient at low densities, at high 

densities the comparative etficienQ1 of the 15 em sampler fal~s 

oft. In 1946 the canterene. Qf' Advisory mntomologists :recommended 

that sample. shoUld be taken with a half-oylindrical sampler 

(diameter 2.64 em) or .011 allgor (diamat_X' 3.6 _) to a depth 

at 20 em and at a rate of 50 sampling units for fields upto 4.05 

hecta.re (Anscombe, 1950). Thi s was not based on any experiment. 

Also, it was suggested for the oollection of soil samples for 

est1lllating the potato root-eelwrm Cyst population. 

It was surprising that irrespective of sampling tool 

used, 16 probes per sample proV'lded maximum nUlnber of nematod&. 

except in respect ot' :4x1 engho rbmchJ&s, UQp101IWI and HI1QJ..d9sVP, 

larvae in ea.se of 0 f Connor's split corer, and in ca •• of TnchQdor\\.i. 

a.nd tllonqrma in respect of hollow tube-type sampler with 1.0 or 

2.5 em diameter respectively in which ease 5 or 30 probes resUlted 

in higher number of' nematodes. However, a perusal ot c. V" values 

revealed that in seven oases it waS lower when the composite 

sa.m.ples eonsisted of 30 probes. It was maxinl'urn in QSUiQ Q! 

'bl!!ncQU,I. which recorded the least numbers" The higher· u'UlIlber 

of nematodes from 15 <lOrIS in So few caS.G$ i:q. comparison to 
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30 cores coUld be due to the patchy distribution of nema.todes 

(dot diagrammes Figs. 2A-I) indicating that if there is a wide 

range in the possible resUlts of ·our sampJ.e, we are the more 

likely to happen upon 'exceptiona.l' cores whioh w1~1 throw our 

a.verage off the true value. 

Observations regarding the timt taken in collecting 

one composi te sample consisting ot 5 or 15 or 30 probes· revealed 

that there was no real difference in respect of ~l91. and ,hol~ow 

tube-type sampler with 1.0 em and 2.5 em diameter. Bowever,lIlOr. 

time was taken in respect of O· Connol"t I split corer but probably 

the fixed diameter of this spl~t corer could be helpful in taking 

homogeneous s011 samples with little personal error. Also, with 

the 0 f Connor's split corer, the risk of «;>mpressing the sample by 

foroing it out ot the corer is avoided. After the core has been 

taken, the clamping band can b& leas.ned, the t'WO hal vas 0 f the 
I 

oorer separated and the sULlIl.,le exposed. Further more, sample oan 

then be easily divided into different soil layers. 

11) J21:i:t.:iWt,1011· 11\4 sgplaDi g! n.ma~QJ1·.1. # The data 

of the precision exper;t.ment were collected Oll the basis of miol"O­

plot (1 sq. m.t~.) as the smallest practioable unit. The spatial 

distribution of each nematode genus, total plant-parasitic 

nematodes and free-living nematod.es represented in dot diagratlUI 

showed that nematodes were not uniformlY' distributed oV'er different 

portion of the plot, but these were distributed in patches of 

varying d$lls1 ties. The densitY' in miero ... plot ranged from 0-626, 

0-110, 0 ... 420, 0 .... 240, 0 ... 260, 0 ... 100, 0 ... 200, 0-975 and 0 ... 630 in 
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respect of txlenghQ~YnchUI, Ho»lolalmus, PtAtxlenchY§, 

Hete~gl~a larvae, HaJlgotylencnYa, tr1chodo~, HemicriCQuemgigl6, 

total plant-paras1tio nematodes and free-living nematodes in the 

same order. 

The method of stratified sampling was adopted for the 

estimation of minimum percentage ot the sample for a dependable 

estimate of the popUlation with row and column densities in the 

success! ve zones for tllenoDorh.mobua, ikl.glQWUI, Praty1encll1li.t 

ilteroslSU11arvae, IlBl1QQ;tYlengsu, tl'tsUlr.U%U:UI, BlmJ.(a:irconemo.1d.s~ 

total plant"'parasi tic nematodes and free-11 v1ng nematodes. !he 

peroentage of popUlation to be sampled have been obtained fOl" 

the various nematodes in ordel:' to have the estimate of the 

popUlation at 20 per cent and 10 per cent level of aOQUracT. 

These have been shown in the follo~ng table I 

------~--.------.-----~------.~----------------~~~---~-~------

tll.eJlQDo .amchUl, 16-40 00 ... 60 

ikapl.QlllmY.I 32 ... 48 eo...aO 

fl:.iiiylIUg!m.a 18 ... 40 40-80 

Ulterodtu la.rvae 11-40 20-80 

lW.tcotylenchYrI 16 ... 40 40-80 

T ri ~Qg ao tV§ 32-60 «> ... 80 

Himi cd, c.oUlmQ i<J,'1 32.60 SO-SO 

Total plant-parasitic 
nematodes 12-16 16-24 

Free ... l1 ving nematodes 12 ... 24 40 .. 48 
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I t may be argued tha.t a sample of 4 un! ts taken from 

one random row or one unit taken from 4 random rows consisting 

of' l6 per cent of the total number of units woUld give the 

estimate with the error of 20 per cent of the me~. The popUla­

tion WaS so predominantly heterogenous that ve cannot expect to 

get the estimate with a percentage 91'101" below 20 per cent. 

Israel .e.:t. &1... (1969) reported tha.t in the paddy nursery 

area, one sample from 6 soil oores drawn at random in an area of 

50 sq .• m was suffiCient. In tb. fields, at rata were marked to 

comprise 5m x Q m squares and one sample for every 25 sq.m area 

was found to be essential. 

111) CaUUHJ,rltiy. ,ttl at engI Pi: nematode Ixtragt;lQp 

ucbniauu 'IQil sampus processed imme!11a.t tJ.:t ai:tpr S;gllfJc:t4oA) J 

Eleven techniques viz. (1) direct soil placement over moistened 

facial tissue paper, (1ia) Oostenbrink's e~utriator with double 

layer of cotton wool filter; (1i'b) Oostenbrink' s elutM~tor with 
;: 

single layer ot cotton WQol filter; (i1o) Oostenbri:nk's elutr1atQr 

with dou.ble laYer ot facial tissue paper; (iii) Cobbls mOdified 

decant ing and sieving teohnique with double layer ot f:acial 

tissue pa.per; (1 v) sugar flotation sieving wi th 12.6 ppm Sepa:ran 

SP?; (V) sugar flotation sieving with 12.6 ppm Separan PG2; 

(vi) Co bb' s modified decanting and sieving technique ... suga.r 

flotation sieving with 12.5 ppm Separ~ PG2 + 6 ppm methylene 

blue; (vii) Cobb's wodified decanting and sieving teohnique • 

sugar flotatiQn Sieving with 12.6 ppm Separan SP7 + S ppm methylene 

blue, 'viii) centrifugal flats. t10nJ (1x) 00 bb' $ m.odif1ed deaanting 
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and sieving teohnique + centr1f'ugal flotation; ex) Cobb's 

modified decanting and sievIng technique + centrifugal flotation 

wi th 12.5 ppm Separan SF7 '. 5 ppm methylene blue and (xi) Seinhorst t s 

erlenmeyer flask method have been compared to evaluate their 

efficiencY in nem,atode extl'action from soil samples. The soil 

was sandy loam and harboured :Z:y1epohQroYllQllua, HoplQlAlm~t 

Prwty;lengnul, lillicgj(YleMhu§; trichodgtlllU :tmmic;ricQn.emotSlII 

and free.liv.1ng nematodes. 

!h. aver.age number ot nematodes obtained by the use 

01' various teohniques ranged trom Z1 to 1848.. Nematode-wise 

these ranged as follows I ~YJ.Gcl:Jorb.m.alWs I 62 to 436, 

lloplQla~DWI I 30 to 160. i:Wv1mcbUa I 102-534, fiel1CQtvJ,enchUol 

82 to 564, 'J:l":!gbcu1Pw.' I 3S to 112, HAm;l.'n~1J09ttemo"slel , 'Z7 to 108, 

total plant paraSitic nematodes z 338 to 1848 and free-living 

nematodes : 314-."to 820. 

On the basis of number of nematodes obtained, the 

extraction techniques ooUld be grouped into three categories, 

namely: efficient, moderately effioient and poor. These have . 
been generally based on the i'ollowing criteriai 
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------~-~-----------------------B--E----l-----f-a----------~--~ _. _ Pm it: 0 nem§; Q §S __ 

Gener~ Effioient Moderat$ly Poor 
, efficient __ ~_~~· __ ~_~~_~ ____ ~ _____ ~ __ ~~_~W~ ___ ~~ ___ ~ __ ~ ___ ~ ___ ~~ __ ~~~~_. 

tllenghorhZAqh~ 250 151 ... 249 150 

HoplQU:tmui 100 51 .. 99 50 

wtylen cQus 450 201-44B 200 

~1.QQ:tilenr:!mi. 400 151-399 100 

X;ri QhQ dQ :rta 90 61 .. 89 60 

Rem1qri CQnswg1dIA 90 51-89 60 

Total plant-parasitic 
601 ... 1400 600 nematodes 1470 

F~e ... li.v1ng nemat'odes 600 401 ... 599 400 

Cobb'S modified deoanting and sieving'" oentrifugal 

flotation with 12.6 PPIl Separan SP7 .. 5 ppm methylene blue, 

Cobb' $ modified decanting and sieving + cent.ritugal i'lotat:Lon, 

Cobb' $ modified decanting and sieving .. suga'r flotations sieving 

with 12.6 ppm Separan SF7 .. 5 pp •• ethYlene blue and Cobb's 

mo dified decanting and s1. Ting teohnique might be placed in the 

efficient category and amongst these Cobb's modified decanting 

and sieving" centrifugal. flotation with 12.8 p'pm Separan SP? ... 

5 ppm methylene blue was sUperior to others except in. respect 

01' • .I100QgoDlI., in wh1cll case' this technique coUld be categorised 

as moderately efficient to poor. 

Co bb l s modified decanting and sieving '+' centl"i:f:u.gal 

flotation was inferior to Cobb's modified decanting and sieving ... 

eentrifugal flotation with 12,6 ppm Separan SF? + 6 ppm methylene 
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blue end superior to Cobb's modified a.cantin,g a.nd sieving + sugar 

flota.tion sieving with 12.6 ppm Separan SP7 "+ 5 ppm methYlene blue 

only in respeot of Izlmc®:r:l'liDcnuI4 1I1J lCQtxlencAua a.nd free­

living nematodes. It was inferior in respect of others. Cobb's 

modified decanting and sieving + sugar flotation sieving with 12.5 

ppm separan SP? + 5 ppm methylene blue was generally interior to 

Cobb's modified decanting and sieving + centrifugal flotation 

wi th 12.5 ppm Separan SP7 ... 5 pp)D methYlene blue and superio r to 

Cobb's modified decanting and sieving technique with t~ kinds 

of exoeptions .. (1) when Cobb' liS modified decanting and sieving .+ 

sugar flotation sieving with 12.6 ppm Separan SP7 + 6 ppm methylene 

blue was superior to Cobb's modified decanting and siev1ng + '. 

oentrifugal flotation with 12.5 ppll Sepal'an SP7 ... 5 ppm methylene 

blue and (11) when it was inferior to Cobb's modified decanting 

and sieving teohnique a. reported in respect of JiiI;L~gQ:t'lllnQhWh 

't:tiQl.u~Aarlla. and f're,e-living nematod.,_ Cobb t $ modified deoanting 

and sieving was generally inferior to Cobb's modified deoanting 

and sieving + o$ntrifugal flotation, Cobb'. modified decanting 

and sleving + centrifugal f~otat1on with 12.5 ppm aeparan SP7 • 

6 ppm meth;ylene blue and Cobb t I modified. deoanting and sieving ... 

sugar flotation sieving with 12.5 pPll Separan Sf? + 6 ppm methylene 

blue, but it was :found to be the most effioient teehniqu$ for 

extraction of,~ Also, in respect of lilllUrc l:1gQnIiWlQ ;t.a.t1. 

it was inf,erior to four other techniques, besides Cobb t s modified 

decanting and sieving '+ oentrifugal flotation 'With 12.5 p,pm 

Separan SP7 + 6 ppm methylene blue and Cobble modified deGanting 
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a.nd sieving + sugar flotation sieving wi th 12.5 ppm Separan SP7 + 

5 ppm methylene blue. 

The techniques which could be placed .in moderately 

efficient category are Oostenbr1:nk:'s elutriator with double layer 

of facial tissue paper, sugar flotation sieving with 12.5 ppm 

Separan SP7' sugar flotat ion sieving with 12.5 ppm Separan P Gg 

and centrifugal flota.tion. 

The techniques which coUld. be placed in poor oategory 

are direct soil placement over moist ened facia.l 1;issue pap (lt1", 

Oostenbl"ink:' s elutriator wit.h dou])l, la.yer of eotton \«)ol filter, 

Oosten'brink's elutriator with single layer ot cotton wool :filter, 

Cobb t s modified decanting a nd sieving ... sugar flotation sieving 

with 12.6 ppm Separan PDa + 5 ppm methylene bl~e and Seinhorst'$ 

erlenmeyer flask method. There were few exceptions when 

Oosttnbr1llk'. elutr1ator with double lafer ot cotton wool filter 

a.nd Oostenbrink'. elutria.tor with single laYer of cotton '\«)01 

filter were sUperior in respect of Triehodorus. 

Cha.wla (1972) has also reported that centrifugal flotation 

method 'Was found to g1118 maximUln recovery of nematodes but the 

extraction wa., not sign1tiaantly different eith.r from deo:anting 

and sieving .method or Cobb's Iravlty and sieving method but .in 

present stUdiQS the Cobb's modii'ied decanting and sieVing + 

centrifugal flotation and oentrifugal flotation with 12.6 ppm 

Separan SF7 + 5 ppm methylene blue were SignificantlY superior 

to all the techniques used. 

Caveness and Jensen (1955), Oostenbr1nk (1956) Whitehead 



129 

and Hemming (1965), Met811.tsk1 and Ramanenko (19€e), E1miligy 

and DeGrias. (1970), DeGrisse (1970) have also recommended that 
11\(1. 

centrifugal flotation technique W&Shbest., Barke~ It ~.(1969) 

reported that Baermann funnel, centrifugal flotation and sugar 

flotation sieving were species seleotive in a study of nematode 
1I\c. 

popUlation dynamics over one year. UnderL..present investigations 

Oobb's modified decanting and sieving ~ oentrifugal flotation 

with 12.5 Separan SP7 .. 5 ppm methylene blue has proved to be 

the best for all the nema.todes except 1J;!u~ in whioh east 

Cobb's modified deoanting and sieving teohnique was best. 

iT) Itt.~:t Qj' .:tOlARI bag, It;QriS§1 :tamlJ;~e:ci't\lte, stQ~,U. 

ltl;tiQd ()lIU) '&nd. eU:rlgtiQIl tealWrSl'lJ.}JB .QJl-tbQ tlQo'!erl gi;. llem!ttQau. 
;k:tQm §.QU INlRlu $ The.e studies wer. earried out with two types 

of storage bags (poly-thene and paper), eight storage temperatures 

(0, 6, 10, 16, 20, 26, 30°0 and room tempera.ture 15-20oC), six 

storage periods (one, t 'WO, three, ~our, six and eight weeks) 

and three extraotion teohnique. (Oostenbrink'g elutriator, Cobb's 

modified decanting .and sieving teohnique and Cobb's modified 

decanting and sieving + oentrifugal flotation with 12.6 ppm Separan 

SP7 + 5 pp~ methylene blue). Observations were made in respeot 

of Txl eUQ!P ;duncWu .. , lIQ.RlJ2ll~mYI. frat 11 en gh.Ys , Hi1.1~g.uJ.tmQb.t1lt 

lx:lcbgdgDla. and free-li v1ng nematodes. 

An examina.tion of pooled data. indicated that, in genEll'al, 

polythene bag was superior to paper bag except in respect of 

Hg~~Qli:1muat in which ~ase there was no d11'ferenee between the 

two type. of storage bags. With few exoept1ons 15°0 was the best 
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storage temperature for all the nematodes, except Ha12l.g1AimYI 
.. 0 . 

for whion 10 C was found better than others. storage period 

for the OU week was most su1table for all the nematodes. 

Amongst all the extraction techniques used Oostenbr1nk's elutria­

tor was least efficient, Cobb's modified decanting and sieving + 

oentrifugal flotation with 12.5 ppm Separan SP7 • 6 ppm methylene , 

blue was superior in respect of tl1enobprhInchYs and free.liv1ng 

nematodes. It was similar to Cobb's modified decanting and 

81 eving technique in ease of ftliyleugAUJit liIl~QQtxlenc.dl).ll. and 

total plant parasitic nematodes. Similar results were observed 

in case of experiment III. 

An examination of the pooled data pertaining to storage 

temperature x stora.ge bag revealed that polythene bag wa.s supario r 

at OoC in respect of total plant-parasitio nematodes, at 50 e in 

respect of BeltcQtY1tngbys and free-living nematodes~ at 10°C 

in respect of UQlllQlat.'Wh 2.:AtJllIn.cAuJ1J T;r*QQggQrlJ.L and free .. 

1i ving nematode., at 15°0 in respeat of ~YlengbQrbIn.abUa, 

£f'atyl.eughY.i.t llIJ,*QQ.t.l'lenobul and free-living nematodes, at 00°0 

in respect of Ra1;h:QtnlnOQ.\\11 at 25°0 in respect of free-living 

nematodes and at room temperature (15-20°0) in respeot of 

f..titXl fW,cbv,l· 

The oomparative study of storage temperature x sto~age 

period revealed that at SoC the~e was no signifioant .differenoe 

amongst one, t\1lt) and three weeks storage but theSe were superior 

to four, six and eight weeks storage. At 150 e, t'WO weeks stora&e 

was superior to eight weeks. At 20°0 one week storage was 



131 

superior to six and eight weeks, at 2SoC one week was superior 

to four, six and eight weeks and at room temperature two w.aka 

storage was superior to eight weeks storflge in respeot of 

TYle;g.chgtbYDQl'ma., at 100e one week stor-SEI wa.s significantlY 

superior to eight weeks storage, at 15°0 one and tw weeks storage 

were superior'to eight weeks and at 2Ooc,one week was superior to 

three weeks storage in respect of HQplolltmul; at 5, 10, 15, 20°0 

and at room temperature (15-aoOC), three weeks storage was superior 

to one week storage 1n respeot of' fl1:&tvl.lnOQ.1.lI, at OOc two weeks 

storage was superior, to three weeks; at 5°0 one week storage was 

superior to four weekS sto~ag., and at 20 and 25°C one WQ$k was 

significantly supe:d.or to three weeks storage in respect ot 

Helicotylenohus; at 15°0 one week of storage was superior to 8.11. 

at 20°0, 25°0 and at room temperature (15"'20°0) one week storage 

was signifioantly superior to three weeks in r •• pect or tree­

living nematodes. 

The oomparative stud.y of' storace tempeRature It e:x:tl'aetion 

technique reveal.d that Cobb'l modified decanting and si.ving + 

oentri:f1lgal tlotatto.:o. wi th 12.5 ppm Separan SP, '+ 5 ,pm .math.ylene 

'blue was superior to Oostenbrinkt I elutriator at e/'a in r esp.at 

of HQ»l.Q1I1ul., ha;t X1M COl, and fre .... 11 ving nematodes! at 16°0 

in r esp.at of i!Iitx1lnahul, lW-i.Qaill.lncbJa.1 and tree-livin.g 

nematode', at 25°0 in respeot of' free-living nematodes and at 

room temperature (15-20°0) in reapect of 1ltl.~gQj(y;1m~ and 

t,aewl1v1ng nematodes. 

A oOlliparat1V'e study ot ext:ra.otion techniques x stol"9.,e 
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bag revealed that Cobb's modified decanting and sieving + 

centrifugal flotation with 12.6 ppm Separan SP? + 5 ppm methylene 

blue was found to be the best technique when the suplee were 

stored in polytbene bag in respect of.' Tylencllothmcll.U.a., ~tYlln."'" 

..Q.l:lJa,s, HIJ.1cg:tYlenchlla., free-l1.ving and total plant .... parasitio 

nematodes. Oostenbrink's elutriator was inferior in respect of 

&>;plollimua., 'f.1:lty1 enghus and total plant"'parasitic nematodes. 

Cobb's modit1ed deQanting and sieving technique was beat in 

respect of ~ylen~Uo,;rhIDcnuli, PtiiUII1QbUi., uaJ.iggtxl~3J.I~",and 

.r.*tlQg40al when tne samples were stored in polythene bag. Thi IS 

finding also supports the findings reported in experim$nt 111. 

compara.tive study of extractiQn teohnique x eto rage 

period revealed that in case of Cobb's modified decanting and 

sieving + oentrifugal flotation with 12.5 ppm Separan SF? + 6 ppm 

methylene blue, one, t-wo and three w.eks stor ... ,. was significantlY 

sUperior to four, six and eight weeks storage in respeot of 

'tY:lenghgrbmoW'. In case of &4Rlgl.111:g~, however, one week 

storage was superior.· With ttltYlmliW.l. one, two, three and 

four weeki stora,. were superior to six and eight. weeks storage. 

In oase of tr ..... 11 vinS nemato de., one and. two weeks storage were 

supan. or to others •.. With Cobb's modified deoant1ng and sieving . 
technique one and tw weeks storage was .~perio: to all in 

respect of ~YJ.tnob'U~DYJ).Qbu.. With ltl~ggtylsmcAn' there was ~ 

real differenli1e between one and t1AlO weeks storage but in 1"8Speot 

of fr ..... living nematOde. one and tw weeks storage wer$ superior 

to all. storage periods. 

Comparative studT of ,tors.,. period :It 8torag_ bac 
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revealed-that polythene, bag was superior when the samples were 

stored for one week in respect of PratvJ-ftllQQua.; two weeks in 

respeot of frgtx1eUChYL and free-living nematodesJ three v$eks 

in respect or 't'llenpbgrbYnchYa., e:itylengbum, Hel~QQWencbua, 
, 

tt;LclpgQrlli. and tree"'li v1ng nematodes and four weeks in respect 

of fJ:AiiylenghuS, lltl~t;y1tiUls::llla., Il:,1.,.ohodD rJlS and f'ree ... li villi 

nematodes. Oostenbr1nk (1960) has reported that the popUlation 

of' Pra.tUlncblu. ;gmt_nail. increased whereas that of' blenongmm<:n.ul 
rlllbiul gradually deereased in s011 stored for 18 weeks at 4.fPc: in 

plastic bags. Number of both species deelined when s011 ~s kept 
a.1\£l 

,J in paper bags. Griffin and Barker (1966)A Earker at.. ~ (1969) 
~ ". '." I,' -- "., •• ,...~.,--, ......... , • ...," .. " ..... ~~,~"", ".'1-,~",,,,,,,,,,,,,, .. ,""""'(o_"".'~rI'<-.j .... ,,,,,., .. ,,,,,,,.,.,.:r.:_ 

obtained a higher reoovery 01' ectoparalites when the s011 _s 

sto red at freezing temperature prior to extraotion. TheY' demonstra­

ted that storage tamperatur •• atfact the effioiencY of nematod, 

extraction prooedures. It vas suggested that when sugar flotatio~ 

sieving methods of e:x.trait1on were employed, s011 a_plea might 

be stored at ... IS or 130e but when m.ethods whieh depend on nematode, 

motfi1ty suoh as Baermann f'wmel procedure. were to be used.. 

Satnples might be stored at 13°0. Dalppta and Ra.ki (19~.) votk.4 

on survival ot lloj;YJ.JW:~l1L U;tYllI in so11 at diftell'ent tempera;.. 
Cl-"A!:L 

tureat,. reported that nematode popula.tiqll decrease' with lower 

temperature. and longer period of exposure. Four weeks $otter 

ato raa. at 1°0 only one larva, was r.eovered from soil a.nd oni,. 

a few from the so11 stored at 4°0. 
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Ino. .eBason&l tluc:tJlat1QD. in ne.,ua J;!Q:,Qylf.\t1tHl_S Two expsriments 

Were designed to compare the erricienoy of six n~atode extraotion 

method$: di~eet soil placement over moistened facial tissue paper 

(DT) , Oostenbrink' 5 elutr1ator with double layer of' faoial tissue 

paper (OD) 'I Cobb's modified decanting and sieving teohnique 'OS), 

Cobb's modified decanting and sieving + sugar flotation sieving 

with :U~.6 ppm Sepal'an SF7 .. 6 ppm methylene blue (CSSSM) 1 Cobb'. 

mOd.ified deca.nting and sieving + centrifugal flotation (esCF') , 

and Co bb l til modified decanting and sieving + oentrifugal flotat:ton 

with 12.5 ppm S.paran SP7 + 5 ppm methylene blue <CSCFSM) in 

measuring seasonal popUlation shifts ot plant-parasitio and fr$e­

living nematodes. 

The first eXperiment was oarried out in a field Sl .. n 

to maize .... wheat rotation. Samples during August, Septttnber and 

October were taken from maize. From November to April th •• e 

WElre collected from wheat. Samples during May. June and J'uly 

were taken froll fallow. These have been Iraphieally reprelente(i 

in Fig, V-A. The plant ... paras1tic nellatod •• observed and studied 

were 'l:IllngllorhmgW&h iQwlawa., Irl1j:l1aUOWI. and 11§)1 ~gQt:!l1.IW:bJa.. 

~he other experiment oa.rried out in 'rop Block-I of the 

Division of Agronomy oODlpri.sed8 Ol"OP rotations viz, 

1) S 'Ugarcane .. wheat ""IQQ14'. 

11) ;Ctw:&r/1;J13 ra-wheat. 

iii) ~Q»s-wh.at-1Q"', 
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1v) Maize (Cobs).radd1sh.wheat. 

v) t1Qgnl '41" pi geo n-pea ... wheat * 

. vi) Ma1ze-potato/tpna. ... wheat .. !W;)SUUL. 

vii) Ma1ze-wheat.mgQal-RA~~/jowi~. 

vi1i) Maize .. oat/lUl~m,lcowpea. (for fodder). 

The plant-para.sitio nematodes observed and studied 

were ~yllnghorbmcbYI., lkullQlumuu, f..l&1IlAUCllJU .. HallcQ:tYlIlJ,Qhl1l, 

Iil.tfUn £lera larvae and ~ .. ~chQ do tU s.. 

The deta.ils regarding the nunLber of $amples oolle died 

from various. crops have been given in 'J! able 63. 

Twenty-f'i .. samples in the month of August and september 

oomprised 14 samples f'rom. ma1 ze, " samples fl'Om suga.rcane, 2 ,ampl es 

from ll!~ and one each from pigeon-pea, pigeon-pea ... lQOQn&, J.Q.~ 
,d 

pigeon .... pEuI, ~iWIt" lI&U2UI and JQWa;r:. In October also, the samples 

Were collected from. the same orops exoept in one case where in 

place of JIlQQng one more sample was taken tram 1aJtlu,. In November, 

25 samples were eoll.oted 1.$ t ollows • 3 samples from pigeon-pea, 

one sample from j,gyat, 2 .• ample, from radd1sh, : 4 samples from 

potato + tC;u-1.1t a $amples :trom wheat, 2 samples from oat and 

2 sample, from \UJtllli. MaXimum lamples in Deeember were collected 

trom 'Wheat (13). This was fOllowed by sugarcane and. potato .-

tcpna (4 in ta.ch). The rem.aining 4 sample~ we're taken. l:t'Om o .. t 

and tuu:,,,m (2 in eaoh). In Jan'tl&1'7, February and Maroh rnaxilaum 

number of samples Were col.l • ..,te( from 'Wheat (17 samp1Elts), followed 

by sugarcane (4 s .. ,le.), oat (2 Iam.pl.s) and :b.t.l. (2 samples). 

In April, the number .Qf ·sam.ple I 1:':ro. wheat and sl1garca.ne rema.ined 
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the same but in place of oat and QilSAlm, 4 samples were collected 

from cowpea. In May and June, maximum number of Salllples WQre 

collected from Jlt!Qn& (10 samples) followed by s,ugarcane and oowpea 
, . 

(4 i11 each). In Har, 2 samples were collected from l,Q,'bi1., 2 

samples from 19..D11." mQl1l. and one sample .from fallow. In -Tune, 

3 sa.mples were collected from 19b1, + 8lQai and 3 samples from 

fallow. In JUl.y, maximum samples were collected from maiz. 

(11 samples), followed by sugarcane (4 sa.mples), :gP.~;i (2 samples) 

pigeon-pea + lJPop.1. (2 samples), cotton (2 samples) and pigeon-pea, 

jpYil: + pigeon"'pea, m&uU.li. and jODt (1 in eaoh) .. 

The data for 8 orop rotations have })een presented in 

Tables (;4 to 71. These have also been shown in F1g. V ... B. 

'.the results pert a1ning to the two exPeriments have been 

disoussed below. 

Combined data for the t'WO experim.ent s with dIfferent 

nematode. showed h1lhlY' signifioant interaction. between ea.Qh 

extraction method and time. Irrespeotive 01: crop rotations -

two or 1I&1ght, the maximum variation in the n'Ultlber of nemato-de. 

obtained by different methods vas 5"",6. tim.es, except in respect 

of :t~1Q:bQdQ.W and HI.1iarodltl larvae in which case the variation. 

was onl)" upto 2 .. 3 time •• 

~he data have been further summaris.ed to show a.s to 

whtn there was fto signifioant dlt:f.'arenee between the t;d;X'$.ctioa 

procedures (!Cable 75) • 
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In general, irrespeetive of nematode and. time of 

sa.mpling, CSCFSM was superior to CSSF, except in ea.s& of ~ttrJl£t ... 

~YJ. which was :round only in respect ot 8 crop 1'0 tations. 

CSSF was either superior or equal to aSSSM except in 

a few oases in respect of t;1gho<1oml.. In respect of plant ... 

parasi tic nematode.s, however, it waB mo st11 superior. With 

HQPlol&1mU§.. and fl.§txlonoblll while in case of ma1r:e .... wheat rota­

tion :1 t was superior as· in respeot of September and JUly respeoti .... 

vely, in case of 8 crop rotations it was better than as.SSM in 

60 per cent cases. In case of ~ylenQllRrbmAtl)l1t. however, 

irrespective or crop rotations it was only 3-4 tim.es superior to 

aSSSM. With Ii.IJ ~QSrlull.':nghyL and f'ree-11 v1ng nematodes it was 

6-10 times better than aSSSM. 

M was always inferior to OSCFSM exoept in th.e ea.se of 

'tI:1c1-wslgrul and. onee in the case of %ilIUObQrfl:GOAUi in :respect 

of 8 crop rotation. In seve~al oases there was no signifioant 

difference between OD and as (l4), os and OSSSM (7), aSSSM and ... 
!. 

CSCF (19),OD, OS and. qasSM (13), (lD, OS, CaSK. and aSCF (22) and 

OS, CSSK and CleF (16). 

Co.bined data tor the t-wo experiments showed that 

with ':cXl.achQ$mCWI there were thr •• p'Mks (Ooto'J)er, JanuarY' 

and April) in case of maize-wheat rotations and 2 peake <October· 

and. April) in respect of 8 crop %'Qtat1on'h Low nwnb,rs were 

fQund. during April to. J\lly. !here was a marked varia.tion due to 

eXtiraet:1o:a prooedures. !he Jeaks W$.re appreoiable in (lase or 
!. . in 

CSCFSM and cscr and to some tuttent,< ea, in respect of' 8 oro, 
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rotations. This was not very appreicable in case of maize-wheat 

rotation except in case of CSCFSM. The peaks were noticed at 

the harvest time of maize and wheat. 

The number of HPp101a.~mUI. was increasing from September 

to November and again from February to April. In Apl'il one ,eak 

was 0 bserved in mai ze-wheat rotation. In 8 crop rotations there 

were t'WO peaks, one in September and the other in April. From 

November to March ... April there was an inorease in the popUlation 

which showed. a fall dUring May and June. 

With EratylengpUI there was one p'e. in April and. 

minimum numbers were reeorded during September to March. This 

was found in both the crop rotations studied. 

With }ielicptYl.nol?lJ.1 also there was only one peak 

which was noticed during March-April. 

Ba1<el:p~.r! larvae were found .in respect 0 r 8 crop 

rotations. One peak was observed in M&y'. There was not much 

variation during JUly to 'ebrua1"7. . From February to Apr!1 there 

was a marked tall in the popUlation. 

With tliobg(igtljUIl there was not much fluctuation in the 

popUlation exeept in AUgust and September. 

There was one peak in February in ease of. free ... ~1vin, 

nematodes in respect of 8 orop :rotations. In Clase of' maize ... 

whea.t rotation the maximum population was recorded in M.ay. 

The population inoreased flO. September to Marah~ 

With the total plant-parasitio nematodes there was a 

marked fall from A.pril to JUly-August. From. December to April 
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there was a gradual increase in the population. However, there 

was e. marked peak in April only in respect of 8 orop rotations, 

Ho st erops seem to affect the prevalence of nel1l1L tede 

genera because seasonal peaks of the nematodes corresponded to 

the maximum growth of the host crop' ,(the abt (winter) crops 

aX'e at mat uri ty during Maroh-April and ,hant= (summer) crops 

during 0 eto be:c) Thus. $easona~ effect s were confounded wi t~ 

the stages of' crop growth. In Octo_bel" and April the ave:rage 

soil temperature was 21 and 2sOC res.pect! vely whiah hel.ped in 

crop' grO"Wth. The ra.infall during the.s months was 2.5 em. 

Ferris. and Barnard (1967) also repo;'ted that in soil 
tor ..... ,.,.,o_, . 

rl , ','-'.'" 

of soybean field. population o:t fAll:tYlenghYI, iiliilP;tyJ,enc:Q.u1 

and ~lIDglJ21:ll:n\sWU. built up during the growing lIea.flon an'" I, . 
)"i . 

reached a pel.k near the end of the crop. falGYJ.Jtnchy.1 po:p\1lat1on 

in the so11 u$ually- reached $. peak early in the season a.nd a 

decline followed. There were drops in the population. of most 

nematode. during very dry perioda, 

vi) I.i.IlUltiQll ot nOlJ)A;\;iQ;1tlal .::t~Qao;y- 1(i:tliJ. tl& 

!:,chn1allJ.Lln~ t;wg t1~1111 Qt lUIDlfltps1a .noQJAat.1Qn J Pot studies 

were carried out to evaluate the nematicidal efficaoy with t~ 

techniques and t~ timings of l'l.em~tod. ;tnooulat1on. Nematode 

inocUlation was done in t'WO ways vi %r. 2000 larvae ,-ar. pot and 

5 g chopped infested root calls/pot III .. These Ware introduced 

three 1#eeks atter or at the ~im. of nematioidal apPlication. 

Observations on nematode popUlation in soil and .:root-t1$Su, 

and n'Unlber o:r :roo t .. kllot galls/plant were reoorded a.t one, t 'WP, 
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three, four, 1'i va and six week after transplanting. The results 

in respect of two techniques and two timings of nematode inocula­

tion are discussed below s 

There were four situations viz : (1) inocUlation of 

2000 larvae/pot at the time of nematicidal appl:i.cation, (li) 

inoculation of 6 g chopped infested root-ga.lls/pot at the time 

of nematicida.l apPlication, (:111) inocUlation o! 2000 larvae/pot, 

one week after transplanting/3 weeks after nematicidal application, 

and (iv) inocUlation of 5 , ohopPed root-galls/pot, one week 

after transplant1ng/3 weeks after nematicidal application" under 

which the efficacy of DD and DEap at two dosages have been stud1ed~ 

On the basis of' nematode population in soil/root ... tllme 

and number of galls/plant, the four situations eould be placed 

in the following order I inocUlation or 2000 la~vae/pot one ~ek 

after transplant:lng/3 weeks after nematio·idal application:> 

inooUlation ot 6 I ohopped infeste·d root-gall/pot one week after 

transplanting/3 weeks after nematicidal application> inocUlation 

of 13 g cb)pped root galls/plant at the time of nelllat1~1de.l 

application )'inoculation ot 2000 le.rV'ae/pot at the time of 

nematicidal application ... 

It may be argUed ,that when the nematodes were inocUla­

ted. at the time Qf nemat1e1dal apPlication, the 1'90over1 of 

nematode 'WaD poor indicating tbat the nematodes were affeete4 

by all the treatments and it was d,1ff'io'Ul.t to differentiate 

between tne treatments. Al$O, when :r:u~matod.. larvae weJ;le lnoeUl~ .. 

ted, nematod.e. coUld not be seen even after, one week but 'WAin ' 
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infested chopped roots Were added, they could be found upto four 

weeks, indicating that addition of 6 g infasted chopped root 

galls/pot at the time of nematicidal apPlica.tion might show some 

differentiation in the nematicidal effioaey which was not possible 

in the former ease. The nematode popUlation in soil was either 

nil or only a few to give any signifioant d1tfer·ence due to 

nemat1cides. Also, even when the nematodes/chopped infested 

roots were inoculated 3 weeks after the nematicidal application, 

the trends Were not the same in respect of soil population after 

nematicida.l apPli aat1on. 

Both the methods of inocUlation at the time of nematic1 .. 

dal applica.tion recorded either none or only a few nematodes 

either in the soil or in the root til1Sone. Also, the number of 

galls were few. However, this was not true when nematodes/ 

infested chopped root; were inoculated three weeks attar the 

nematicida.l applica.tion indicat1ng that this t1nl1ng of' inO(l'Ula­

tion might provide better differentiation in nematioidal efficacy. 

Further, in oompar1aon to' ohopped root inoculation, the nematode 

popUlation 1.n root t1~$u,. and the n'lmlber'. of galls/plant waf lnOre 

when the nematodt larvae verI' inocUlated. While it was inc;reasing 

'Wi th the tim. in the ease of l.noc:ulatlon of 5 , chopped. root. 

galls/pot, it lhow,d a fall 1n respect of in.oO'Ulatton of 2000 

larvae. the st l'4U!I'UltS ,howed that nematode popUla.tion in $011 

woUld not be at rela,18,ble oriteria for evaluating the flf'fie$.Q1 

of nema,tiold... Sino. tbe root tissue observation was more 

complicated and time con'Qi~&, it _Uld .'be better to oount 

the number of galll/J)lant. illlc), since there was not muon 
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differenoe in the results after 3 ~eks, the observations 

upto three weeks after transplanting would be sUf':f'icient 

to give a reliable estimate of the nematioidal efficaoy. .. 



Six experiments viz. (1) comparative effioiency or soil 

samplers, (li) distribution and sampling of nematodes, (1ii) 

oomparative efficiency of nematode extraction techniques, (1v) 

effect of storage bag, storage temperature, storage pax-iod and 

extraction teohniques on reoovery ot: nematodes from the soil 

sample, (v) qu.antitative estimation ot nematode popUlation density 

by six extraction procedures as affeated by season and season.1 

fluotuation in nematode popUla.tion and (vi) evaluation of 

nematicida.l etfioiency with t'WO teohniques and timings of nematode 

inocUlations, were carried out for evaluating some teohniques in 

Nematology. 
I, ,-,,," " ,- " 

Four types of sampling tools were· used 

to test their eft1cie:ney. In general, maximum nUln'ber of nema.todes 

'Were obtained when the 8011. sample' were oollect"d with the help 

of a hollow tub .... type .a:m.p~er with.2.5 om d~a.meter. ~l;li·s was 
.~ . ".'" .... .~ .. 

follow.4 by 0' Connor' I .,lit eOl'er. fJalll,lin.g With :\\bunt. and 

hollow tube.tyPe .ampler with 1.0 em diameter Pl'Ov1ded low.r 

numbel' of nellatodes. 

With a. ttY excep1d.on., irr'.,4tctive of sampling too~1 

used, 16· p:ro~es per sample provided maxilllUll1 ntQll.be;- of' ntma.todes 
. .. 

indicating that if th.ere j,s a 'Wide rang. in the possible rssU]. ts 

of oux- sample, \·w;·· are the ~mol'. i;k~lr'!~~ ·.hap~!~ upon' ;exceptional r 
• " ........,.__-- •• _ •• ..;.."_''' •• _~'''''_.''',~" .... i'... ... • • 

cores whioh will thrOw ~ur average otf the true value. 
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Nematodes were distributed in patohes of 

varying densities. It was estimated that a sample of 4 units 

taken from. one random row or one un1 t taken from 4 random !'Ows 

consisting of 16 per cent of the total number of units woUld give 

the estimate with the error of 20 per oent of the mean. The 

population was so predominantly heterogenous that we cannot 

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

cent. 
,.' 

Eleven teohniques have been compared to 

eva.luate their effioienoY' in nematode extraotion from a.1.1 samples. 

The average number of nematodes obtained by the use of' various" 

techniques ranged from 'rl to lS48~ 

On the basi. of nUlloer of. nematodes obtained the extrac­

tion techniques could be grouped into three categories, namely I 

effioient, moderately efficient and poor. 

Cobol I modified decantlng and s~eving + oentritugal 

flotation ~th 12.5 ppm !.C!.~,a:r~ ~!7 ... 5 ppm %Jlethylen. 1>1'U$, Oobb's 

mo d1;f'ied decanting and sieving ... cent r:lrugel. flot ationt CQ bb f $ 

modified deeanting and silving • su.gar notatioJ;l with 12 f 5 pplll 

S'pal'an SP7 ... is ppm methylene blue and Cobb', s modified decanting 

and sieVing techn1qw* might be plaoed. in the efficient eategory 

a.nd amongst these Cobb's modified decanting and sieving + 
• , , I " :, • 

oentritugal flot.tion 'With 12,6 ppm Separan SP7 + 5 ppm meth71$ne 

01 ue was superior to other. except in rEt.pect of ~nQbQ~t:J.l1 in 
. 4.... 

whiQh cas. this t.eb:nique could be catego:r1s.~mC)<i'1'.telY' eff'io1ent 

to poor. 
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The teohniqueswhioh coUld be placed in mod$rately 

effioient category are Oostenbr1nk' 51 elutriator with double layer 

of facia.l tissue paper; sugar flotation sieving, with l2_5· :ppm 

Separan SP?; sugar flotation sieving with 12.0 ppm Separan PG2; 

and oentrifugal flota.tion. 

The techniques which could be placed in poor category 

are direct s011 placement over moistened facial tissue paper; 

Oostenbr1nk'l elutriator with double layer of cotton wool filter; 

Oostenbrlnk's elutriator with single layer of cotton wool filter, 

Cobb'lI modified d.ecanting.and sieving + sugar flotation sievinl. + 
12.5 ppm Separan PGg .. .5 ppa methylene blue and Seinhorst' fit 

erlenmeyer flask method. 

studies were carried out to see the 

effect of tWo types of stora,. bags, eight storage t'llnperatu.res, 
~h~ 

six stora.ce periods andL.extraot1on technique. on the reco"flu:'y of 

nematodes. 

In general. polythenfB bag 'was sUperior to pa,er ball 

16°0 was the beat storase temperature, one week storaCet period 

was moat satisfactory and CObb's modified decanting and ai.vinl .. 

centrifugal flota.tion with 12.5 ppm Separan Sf, .. 6"pm methylene 

blue was the best extraction teohnique. 

, :' 

Two experiments were designed to compare 

the 8fficienoy of six nemato~e e~ract1on methods in measuring 

seasonal popUlation shifts.to plant-parasitic and fr.e ... liv~n, 
, 'I " 

n.tmatodes. The first experiment was carried out in ... field 
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given to maize-wheat rotation and the second experiment comprised 

of' 8 crop rotatioris. 

Two experiments with different nematodes showed highlY' 

significant interactions between eaoh technique and time. Irrespee-
, 

t1ve of crop rotations, the maximum variation in the number of 

nematode obtained by different methods was 5-6 times, exoept in 

respect of ~ZiehodQrui and Hati~~lrl larvae in which csse the 

variation was only upto 2-3 times. 

In gener"l, irrespecti va 01' nematode ~d tim.e. of 

sampling CSCFSM was superior to CSSF, except in the ease of 

TdchQdotYl which was found only in respect ot 8 crop rotations ~ 

CSSF was either superior or equal to CSSSM except in a. few eases 

of tt1gbgs:1orua.. In respect of total plant-,aras1tie nematodes, 

however, it was l1k:> stly superior.. With lktlll.QJ,''*JllUI and ~AtYllnQ~lla 

wh11e in case of maize ... wheat rota.tion it was superior as in 

respeot of september and July respectively, in case of a orop 

rotations 1 t was better than aSSSM in 50 pel' cent oases. In case 

of ;Xl81laAcU·bmcb».a, however, 1rrespeoti ve of .crop rotations it . 

was only 3 ... 4 times superior to CSSSM. With Ue1.~$lQtllenChy .. and 

free-living nematode. it was $-10 tim •• better than aSSSM. 

M was alwa.ys inferior to CSCFSM exoept in the oas. 

of ttilbo4Rma and once in. tile case of txWg1RJ;:bmal).:Qs in respect 

of' 8 crop rotations. 

With TYllngbgrbZn~ there w.re 3 peaks (Oatobe~, 

January a.nd April) in case of n;t&1z$-wheat rotation and 2 peak. 

(Ootober and April) in respect of 8 crop rotatiOn. ~ne peak. 
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an~ ~~ 

were appreciable in case of CSCFSM and :OSCF~to some extenthCS in 

respect of 8 crop rotations. Xhis was not very appreoiable in 

case of' maize-whea.t rota.tion except in oase of' CSCFSM. Witb. 

ijgpJ.;ola1m:ua one peak (April) was observed in maize-wheat rotation 

and tlJO peaks (September and April) in ea.se of 8 crop rotations. 

With fr"tYllncb.lll. there was one peak (in April). With liel:\'''Qt.;r­

lin;A£1 also there was only one peak Which was noticed during 

Marehw;-April. Ile:tlros1:EU:& larva.e were found in respect of 8 errip 

rotations, whioh showed only one peak (in May). With ~z;!QQg<JQ;CUi 

there wa.s not muoh fluctuation in the popUlation except in August 

and' September~ With free ... li "ling nema. todes there waS! one peak 

(in February) in relpect of 8 cro» rotations and one peak (in Ma,,) 

in ca.se of maize-wheat orop rotation. !here was a. mark$d fall 

from April to Jllly-August ,:' in ca.se 01' total plant"'par&sl tic 

nematodeSi. From December to April there 'Was a gradual increase 

in the population. However, there was a marked peak (in April) 

only in respect of 8 crop rota.tions. 

Host crops seem. to affect the prevalence of' nematode 

genera beQa'Use seasQnal peaks of th. nematodes oorresponded to 

the maxim'Wll growth of the host crop. The, seasonal effect At were 

confounded with the stage. of orop growth. 

Pot studies 'Were carried out to evaluate 

the nematioidal efficaoy with t~ techniques and timings of nematode 

inoculation. On the baSis of nematode popil].at1on in soil/root­

tissue and number 01' galls/plant, both te~hn:1q'Ues and. timings of. 
-I/vi. 

nematode inocmat1on eouJ.d be placed 1ni.. f."ollowing orderl InocUJ.(itltln 
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of 2000 larvae/}»t, one week after transplanting/S weeks after 

nematioidal apPlicat1oiJ. ~ inocula.tion of 5 g ohopped infested 

root-gall/pot one week after transplanting/3 weeks after nematici ... 

dal application. inocUlation of 5 g ohopped infested root-galll 

pot at the time of nematicidal application inoculation of 2000 

larvae/pot at the time of nematioidal a.pplication. 

loth the methodfl of inoculation at the time of nematioi­

dal application recorded either none or only a few nematodes 

either in the soil or in the root-tissue. Also, the number of 

galls were few. However, this was not ·true when nematodes/infested 

chopped root-galls were inooulated three weeks after the nematic1-

dal apPlication indicating that this timing of inocUlation might 

provide better differentiation in nematicidal efficacy. Further, 

~n com.parison to chopped root-inoculation, the nematode popUla­

tion in root-tissue and the number of galls per plant was more, 

when the nematode larvae were inooulated. 
Q. 

Hematode popuJ.at1on in soil would not beArelia.ble 

criteria for evaluating the efficaoy of nematicides. Since 

~:~th$ root-tissue 0 b51ervation wa.$ mQre complic,9.ted and t:J..me 

·~consmn1ng, it would be bet tar to aount the number of galls/plant. 

Also, the observatiQns upto three weeks after transpla.nting 

woUld be lIur:t'1eient to give a re::Hable estimate ot the nematieidal 

efficacy. 
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