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Population Dynamics of some nematode
parasites of Periploneta omericana of

Meerut region

t2 Sangeeta Pal* and Hirdaya Shanker Singh**
.Abstract

Patterns in the population dynamics of nematodes are determined by
the intrinsic characteristics that regulate rates of births and deatlu of individuals
and modified by conditions of the environment in which the population
functions. The weather parameters such as rainfall, relative humidity and
temperature have influence on the persistence of entomopothogenic nematodes.

Some species can sumive temperatures constantly below freezing point while
other live in the water of hot springs and still others can withstand complete

dryness on the surface of rocks during hot summers reviving again with the

onset of the raining season. Soil, the natural habitat for entomopothogenic
nematodes varies greatly in chemical composition and physical structure. It is
a dynomic system in continual state of flux combined within its physical,
biological and chemicol complexity. Nematode population dynamics are density
dependent and are inJluenced by host growth, the reproductive potential of
the species and by various environmental factors. Consequently, modelling
nematode population dynamics is an equally impressive science. This study
aims to investigate frequency, abundance, ond seasonal distribution of
nematode parasites of Periplaneta americana to determine population peaks
and includes the application of statistical methodsfor analysis of data. Seasonal

variotion in environmental foctors such as temperature and humidity has been

correloted with occurrence of parasites and analyzed statisticolly.
Keywords- Nematode parasites, Incidence%o, Index of infestation,
Dominant26.
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Few workers have studied the

significance of the life history and

ecological factors to differing levels of
parasitism in the insect-nematode
system. Nadakal and Nayar (1968)
studied the rate of infection of
nematodes in insects in relation to
different factors. Lee (1960) and Gordoa
(1970) studied their morphology and

physiolory. Peregrine (1974 and 1974)
investigated host dietary factors in
relation to the co-existence of
Thelastomatid nematode s in P eriplaneta
americana. Hominick an dDav ey (197 2,

1972, 197 3,and I 975) investigated host

factors such as age, nutrition, space, and

niches. Statistical survey and ecological
studies of cockroaches and their
nematode parasites have been carried
out by Hominick and Davey (1972),
Kharul Anuar and Rodzoh (1978) and

Mc callister (1988). Mathur and Khera
(1989) studied the influence ofhost stage

and sex on the size and composition of
nematode parasites in P. americana.
Studies on population dynamics on
nematodes have been concluded by
some workers. Dobson (1989) studied

the population ecology of parasitic
helminthes in animal population.
Jairajpuri (1986) studiedthe richness of
species and the variety oftheir form and

habitat suggest that they are
comparatively recent in origin and a
dynamically develop group of animals.

The weather parameters such as

temperature, rainfall, humidity and
relative humidity have influence on the

persistence of entomopathogenic
nematodes. Until the mid 1970s it was

believed that temperature and moisture
were dominant meteorological factors
determining diseases outbreaks.
Curiously, this area of Parasitology has

been relatively neglected for the last ten

to fifteen years (Dobson and Carper
1992). There are very few reports on
population dynamics of insect parasitic

nematodes in general and Pamericana
in particular. The studies related to the
population dynamics and seasonal
occurrence of nematodes is confined
mostly to plant parasitic and other groups.

Thus, with a view to have an idea on the

occurrence of insect parasitic nematodes

in relation to prevailing environmental
conditions the present study has been

carried out.

During course of morphological
and taxonomical investigations of insect
parasitic nematodes of economically
important in sect Periplaneta americana
L., periodical observations were made

to evaluate population dynamics and

seasonal occurrence of the parasitic
nematodes. Parasites were collected by
a thorough examination of the insects

alimentary canal and the whole body
observed made under Stereoscopic
binocular microscope/ Motic
microscope/ Bioplan microscope for the
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presence of parasites. The adult
nematode parasites were counted as a

whole as well as genus wise, collected
and preserved by the method of Soota
(1980). A thorough record ofthe data

comprising the number ofhost specimens

examined, number of host specimens

infected and the number of parasites

found was maintained for three different
annual cycle i.e., from December 2006
to November 2009. The data of
temperature and humidity were obtained

from daily newspapers as well as from
the laboratory and field. To study the

aspects ofpopulation dynamics the data

gathered during the infestation were
analyzed for several parameters like
lncidence percentage, Intensity, Density,

Index of investigation and Dominant
percentage with the help of following
formulae as given by Tenora andZejda
(r974\.

lftdtnsifedd
trc;ture%= 

-,ffit- 
* lm

Inadry = rrr_L*^!__

Wcmhr&rofagthlrspcks
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h&rdldestation : Z=(lxS)rc2
Tlis oh€rwtionwas rooded md wise ad eason wise

\{lbe A=NudqdtrrEsites
B= l.tuder ofhe ford id€dd with it ad
C= l.bmber ofhe exminod.
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Wcrmbrdenmdly x lfi)
Wormhudenmully
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Statistical analysis was carried
out with the help of computer aided
softwaxe to study the correlation between

seasonal variations in nematode
populations and environmental factors

like temperature (maximum and
minimum) and relative humidity
(maximum and minimum) for
determining the relationship between
prevailing environmental factors and
population density of insect parasitic

nematodes. Entire data collected from
different seasons of the years were
anclysed and reprresented graphically.

Results
During the present study, the

evaluation of population dynamics and

seasonal occurrence of insect parasitic
nematodes in the host, P arnericana
was observed. The parasites were
Hammerschmidtiella indicrz,s Singh and

Malti, 2003, male and female,
Leidynema appendiculata (Leidy,
1 850) Chitwood, l932,male and female,

Schwenkiella icemi (Schwenk, 1926)

Basir, 1956, male and female,
Thelastoma a/fi Farooqui, 1970, male

and female. . Since host, P qmericana

it was easily available and found all
throughout the year., regular data on the

rate of information and population
dynamics of the nematode parasites

infecting P americano. was easily
mentioned month wise and season wise.

The data of population of nematode
parasites of P americanqwas recorded

Wcrm hrh of a f artiolr sFcies

f,h dlnsirf€edwittit
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from December, 2006 to November, values of all parameters and in January
2009. The annual records of nematode 2009 have lowest two parameters 1.e.,

parasites from December, 2006 to index of infestation and density and
November, 2007 (Table 1); December October 2008 has lowest intensity,
2007 to November, 2008 (Table 2) and September 2008 has lowest incidence
December, 2008 to December, 2009 percentage and January 2007 hadlowest
(Table 3).

In all, five parameter were
selected to calculate the rate ofinfection
of nematodes and simultaneously
statistical analysis were also made. The
results were showed through graphs.

Parameters taken:

1) Incidence %o: FromDecember,

Dominant percentage. I have taken four
kinds of season in ayearwinter, summer,

monsoon and post-monsoon and five
parameters were calculated.

1) Incidence%: Allthethreeyear
data exhibited highest incidence between

80-100% in monsoon months. Whereas
in winter, summer and post monsoon it

2006 to November, 2009 highest ranges between 58-70% (Fig. 6).

incidence percentage is 100% recorded 2) Index of infestation.. Overall
in March 2007 ,March 2008, July 2008, index of infestation was found low in year
February 2009, July 2009 and August 2007-2008 i.e., 0.89 and highest index
2009 and lowest is 22.22%recorded in ofinfestationwasalso noticed in summer
September2008. (Fig. l). months ofyear2007-2008whichis9.00.
2) Ind*of infestation.'Maximum For other seasons of the year it ranged

index of infestation is 10.45 in August between l-7.21. (Fig.7).
2009 and minimum is 0.18 in January 3) DensiE: Highestdensityis3.6l
200e. (Fig.2). in monsoon season and lowest is 1.67 in
3) Density: Highest density is post-monsoon season. (Fig.8).
recorded inAugust 2007 i.e.,10.71 and 4) Intensity: Highest calculated
lowest is inJanuary 2009 i.e.,0.67. (Fig. intensity in season of monsoon of year
3). December 2006 to November 2007 i.e.,

4) Intensity: Maximumintensityis 10.33 and lowest is in season of post

calculated 12.50 in August 2007 and monsoon of year December 2007 to
lowest is2.40 in October2008. (Fig. a). November 2008 i.e.,3.13 (Fig. 9).

5) Dominant%:Highestdominant 5) Dominant %o: Maximum
%is21.43 inAugust2007 andlowestis dominant 0/o of nematodes parasites is

l.42inJanuary2007.(Fig.5). 50.00 in monsoon season of year

It was observed that in month December 2007 to November 2008 and

of August 2007 and 2009 had highest
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minimum of year December 2007 to
November 2008 i.e.,10.55. (Fig. l0).

It was observed that in monsoon

season, worm burden is high and in
winter season worm burden is low.
Monsoon season had highest incidence

% (93.55 Yo,Table 6); density (8.61,
Table 4); intensity (10.33, Table 4) and

dominant % (50.00, Table 5), summer

had highest index of infestation (9.00,

Table Table 5). Investigator has

maintained (two climatological
parameters i.e., temperature and
humidity) for correlation inrespect ofrate
of infection of nematode parasites of P
americana. It shows the average
Maximum and Minimum temperature

and humidity month wise from December

2006 to November 2009(fig. ll,l2).
Correlation of maximum and minimum
humidity in relation to incidence Yo and,

index of infestation as described in Thble

7. It was observed that found that from
December 2006 to November 2009
correlation is negative for incidence oZ

v/s maximum. Humidity (i.e., -0.13Yo, -
0.26 and -0.12) respectively and it also

negative in case of incidence Yo vls
minimum. Humidity in December2006
to November 2007 (i.e., -0.22) and
positive from December 2007 to
November 2009 (i.e., 0.02 and 0.21)
respectively. Index of infestation v/s
maximum humidity in year December,

2006 to Novembeq 2007 is negative (r. e.,

-0.02) and it is positive from December

2007 to November 2009 (i.e., 0.14 &
0.02) respectively. Index of infestation
v/s minimum humidity is negative in year

December, 2006 to November, 2007
(i.e., -0.09) and positive from December,

2007 to November, 2009 (i.e., 0.09 &
0.025) respectively. In Table 8

temperature is taken as second
climatological parameter to find out the

correlation of nematode parasites
infecting P americona, In this table all
the values are positive. Highest incidence

Yo vls maximum temperature is 0.33

continuously for two years from
December 2007 to November 2009 and
lowest is 0.09 in December 2006 to
November 2007. Conelation between the

incidence % v/s minimum temperatures

is highest in year December 2006 to
November 2007 is 0.42 and lowest in
year December 2007 to November 2008

is 0.24. While correlation between the
index of infestation v/s maximum
temperature is 0.502 in year December

2007 to November 2008 and lowest is

0.08 in year December 2006 to
November 2007.

Index of infestation v/s minimum
temperature is maximum in year
December, 2008 to November 2009 i.e.,

0.43 and minimum in year December

2007 to November 2008 r.e., 0.05.

Discussion

Nematode population dynamics

and density dependent and are influenced

by host growth, the reproductive
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potential of the species and by various of the weather parameters like rainfall,
environmental factors. Consequently relative humidity and soil temperature are

modellingnematodepopulationdynamics the major limiting factors affectingtheir
isanequallyimpressivescience(Trudgill persistence. Inter and intraspecific
and Phillips,1997). Parasites species competition usually occurs among of
diversity is a direct function of host parasites. According to Welch (1963)
density and the relative abundance of inhaspecificcompetitiongenerallyresults
each parasites species is determined in a decrease in parasite size with an

more by the parasite's life history increase in parasite number, as in
athibutesthatdetermineitstransmission allantonematoides. The same situation
success than by interactions with other was obtained by Mathur and Khera
parasite species (Dobson, 1986 and (1989) withrespectto Thelastomatides

1989). The changes in host density due in Pamericana.
to changes in meteorological conditions
will be crucial in determining the diversity
of the community of parasite supported

by the hosts.

Increase in the density of some

hosts will allow them to support a more

diverse parasite fauna, while decrease

in the density of other hosts will reduce

the diversity of their parasites community.

Prasad et. ol., (200 l) found the extremes

Findings ofpresent study are in
confirmation with earlier workers.
Humidity of the monsoon months are

favourable for infection. It might be

breeding season of the parasite.
However, it could also be due to high
temperature of summer which might
have suppressed the immune system of
the host during surnmer and they might
have got infection.
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Table.l Annual records of nematode parasites oI P. amsicota (month+vise)
From December 2fi)6 to November 2fi)7.

Table-2 Annual records of nemabde parasi@s of P.ottsicua (month-wise)
frm Decmber 2W7 b ltovembcr 2fl)&

lonths {o. of
,Gh
nnrined

lc of hcts
rfectcd

'otal no
f
rrrrilc

ncllenceo/o ndcx il htr.dty naenrty )mrinmto/o

Ihc. 2)06 t2 (X IE 33.3 0f) LS) 4.s0 2.57

Jrn2(tr7 07 03 10 42E5 tr6t L43 333 1,42

Fcb.2)lll 08 04 t2 50m zm {m E.00 4.57

Mer. AI)7 07 U7 45 1m.00 643 643 6.4t 6.43

Apr.aJUl OE u f) 87.fl) 5.fi 625 7.14 7.14

May.TlIl l0 (b n 60m LA 270 4.50 3.85

Jn AUI 08 tx $ 5000 1.86 3.75 7.50 429

Jd.2m7 08 t5 s) 7300 do 62s 833 7.14

Ang.2Ul7 t4 t2 150 85.71 9. t8 10.71 l2f) 21 43

Scp 2007 l,r t2 llo ESTl 673 7.U 9.t7 lS7l

oct2m7 09 (B m 8&80 7.n &89 10m I 1.,8

Ihv. I0rl l5 ll s 733 479 6,53 8.91 14.m

I!btrths NO Ol
host3

craninc
d

Not
hostg

infectcd

'I otd
no. of
prrsit
e3

Inciden
cco/o

In&r d
Iilestetim

Densily Intcnsity Dminmt
o/n

Ilc. 1)lI/ 10 05 20 60.00 1.il LU 3.33 42.

&n.2008 09 03 l0 33 03 Lll 33 2.tt

Fbb. z)(B 07 04 t4 5t,14 l.t4 zm 35) 2,95

I\4rr.2(tr8 05 06 42 10000 7.m 7.m 7.m E"86

Apr. 1)IB 0t 06 52 75.m 4.EE 6f) E'6it t{,-97

Mry. il(E l0 06 27 ().m LA L70 451 s.69

Jun. lX[ t7 08 42 {t.6 l.t6 L4t 525 Ef6

ril.2m8 12 t2 E2 r0000 6J0 6E3 6.E3 17J9

Aug.2m8 14 l1 lm TA.5t 5.61 7-14 9.09 2109

Scp2l[8 10 08 55 nn 4.fi 3fl) 6JE 11.60

Oct200E 1l 05 t2 45.4S 0.0 LA 2fi 253

IYov. 1)([ 09 05 1E 5555 1.11 2m 3.d) 3.79
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Teble =1 Annual rccords of nematodc parrsi&s of P. anuicana (month-wise)

from Dcccmbcr 2{X)8 to Novembcr 2ffi 9.

Month N(I OI

hostr

cremhed

I!o. or
hodr
hfcct d

TotC no.

of
prsiter

trncidcncc Indcr of
Infstrtim

thndty Intcnsity lromhrnl

Ihc.20(B t2 (x IE :B33 ofl) l5u {i, z.E3

Jen 2(tr9 l5 (x 10 2f.67 or8 u67 1S) 1.57

tr'cb.20{D U7 vt t0 10(I00 s17 s7l tz 62t
Itflrr.2(x)9 t2 l0 &. 8333 LN 3,50 4.m 659

Apr.20D IJ l0 /(i 76,92 L6 3,46 {s0 7.06

May, ilD OE ut ,a 5250 L1!) :150 s6) 439

Jun.20(D 09 04 30 4.44 l.{8 3.33 7,$ 4,71

.iil.2m9 l0 IU a l0llm 6{t 640 64) 1lIGt

Aug.2(tr9 u ll ll5 loom 10.45 10.6 1o.45 laGt

Sco 2(tr9 l0 (B () $,00 '1fl) 600 7.X) 9.42

Ocq 2m9 l5 n 105 m.00 ifl) 7.rr0 475 l6la
t!ov.20(D m il.00

Tablc -4 Populetion dynrmics of ncmstodes prnsitcs ofP.omedcona (sceson-wise)
from Deccmbcr 2006 to Mvembcr 2007

Table-5 Population dynamics ofncmatodes pamsites of P.unericana
(season+vise[rom December 2fl)7 to Novembcr2fi)&

Scrsns Ith, of
bsa
srmhcd

Itb. of
hcb
hfectcd

Totd no.
of
persitcc

Incilcncc
%

Indcr of
hfcstrti
m

Dcnsity IilcBity DoninrntT.

Wintcr /2 t4 n 63.() z0 3.9s 62t n.43

Sumrer 75 t7 to7 6sjt LO dn 6,1) 1529

Mmsmn vi 30 310 t3J0 7.17 &61 l(B3 4429

Pct-
mmt(xtD

fi

Sasns M.of
hods
cnmiocd

No of
hoSs

infectod

'l'otd

m.
of
prrsites

mcroenc lnoer oI

infe{rthn
Ih[dty Intendty lDmnmt

lYinter n l3 6 9.(B ti7 :I00 5.m 13.93

Summer J5 20 l2l s7.14 9.00 346 6.Ut z55J

Moroon x 3t 737 E6.ll s.67 6st 7,6 50.00

r(ISl-

mms(ptr

3t) l6 s) 5!33 0.t9 t,67 J.[t 1055
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Table -6 Populalion dynamics of nematodcs parasites 6 P.utericota (scason+ise)

Table -7 Conrelalion between Humidity and IncidenceTo and Index of Infcstrtion
of nematode parreitcs infecling P.onericanafrom Dcembcr 06 to Nwembcr (D.

Pcriod |ncl(tenOC-/.

vrt
Ildrximum
humldity

lnctd€nce'/c

v/r
Mitr
Eumidity

Itrdcx.

Infcstrtbn
V/s

Eumidly

of

DIu.

Inder of
Infectrtion
v/s Min,
Ilumidity

Dec. 06 to Nov.
o7

4.13 -022 {t.02 -0.09

Dcc. 07 to Nov.

OE
426 0.02 0.14 0.09

Dec- 0E to Nov.

09
4.12 0.21 0.02 0.25

Table { Corrdation between Tempcnturt and IncidenceTo rnd Indcx of Infestation
Of nematode prrositcs infcting P.unqicutafrom Decembcr 06 to NovemberO9.

from December 20ffi to Novcmber a)(D.
Seesns No of

hosts

crrmined

No. of
hosts

lnftcttd

Totel no.

of
prrsit€3

Inciderce

Y.

Inder of
infestrtion

Denity Intcnsly Dominrnt

'/.

Winter 34 2l 92 61.76 1.67 2.7t 4.3E 14.44

Summer 30 l9 103 63.33 2.t7 3.43 5.4 t6.t7

Mon$on 3l 29 239 93.55 721 7.70 t.24 375,2

Post-

monsoon

47 30 203 63.t3 2J6 4.32 6.77 3ta7

P€rio{t llxt(l€llOe-l.

v/s

Mrl Tcmp.

ItrOOCtlcC"/.

v/s

Min Tcnp.

hdcr of
hftstrtion
Y/r lldrx. Tcmp

hdcr of
hfcstrtion
V/r Min. Temp.

Dec.06 to Nov.07 0J9 0.42 OJE 042

Dec.07 to Nov.0t 033 0.24 0s02 0.051

Dec.0t to Nov. (D 033 0.37 027 0.43
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f $S$$f $f "$$$$SSf tf Sf.st$d"$f S"sS"r.+Sf f SP"s.+
e-tsg33.r.t.f *Fd,ti,{dj$ii.rt,*ns5jJ,f .s!.t'sf J{o$.$#

F[.1 Graph s]pws the inddenceg6 parasites d P. hnericmo
from December 06 to November09

f f f f f f f f f f sf f f f f f f .f f f df 
", 
i f f f f f f f tf d 

^,Tir"C,J.r +t.sJJdi.sC13.r {+..sJJJc.="rl }f -r {I.sJJ

Fig.2 Graph shows the Index of Infcsbtion of Parasites of P. ancicaru
from December 06 b Novenrber09.
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Fig. 3 Graph shows the density of parasites of P. americana

from December 06 to November 09.

.{f,r$s,$s*$$-$s$f,sffssdff..f"t"rf.f f sf tf lf f f 
"PF3i.,*.:1lg j,rl$.sJ.s."J"c*f $5J.s;3.sJs"s+osj#-s+f .*;".*

Fig. 4 Graph shows the Inbnsity of P. americana from
December 06 to November 09.
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,f or f, ^$ sl S f f S or f .f S F f f f S
J f *,v T ; J.f $ f J J J *f $ .d g r

Fig. 5 Graph shows fre DominantTo of parasites ofP. onericana
from December 06 to November 09.
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F'ig. 6 Season wise IncidenceTo of nematodes ofP. americana
from December 06 to November 09.

@ 2015 JournalAnu Books Authors are responsible for any plagiarism issues. l.



Voyager: Vol. W, Dec.2015, 104-120:2015
ISSN :0976-7436 : INDEXED AND ABSTMCTED

E

7

6

S

{

3

,

I

0

I

8

7

6

5

1

7't6

3

2

I

0

Monroon PorGMonroon

Fig. 7 Season wise Index of Infestation of nematodes of
P. americana from December 06 b November 09.
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Fig. 8 Season wise Density of nematodes of
P. anuricatu from December06 to November 09.

@ 2015 JournalAnu Books Authors are responsible for any plagiarism issues. A



Voyager: Vol. W, Dec.20l5, 104-120:2015
ISSN : 0976-74i6 : INDEXED AND ABSTMCTED

l2

lo

a

6

+

,

o

50

45

40

35

30

25

20

15

l0

5

0

Fig. l0 Season wise
P. amerlcano lrom

lVlntcr $umer lllonsoon Port-l\Ionsoon
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Fig. ll Graph shows the average maximum and

minimumHumidity from December 06 to November 09.

Fig. 12 Graph shows the average maximum and

minimum Temperature fiom December06 to November09.
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