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"Abstract

Parionyx sansiaricus (Michaeisen) - a dominani
sarthworm species in garbage sltes of diferert disttlcts of
Jharkkand, has not been stiedied in detajl from ecolpgicat
viewpoint. The present communication records for the first
tirne the secondary production of the species inagerbage
site near Ranchi University Hostel, Ranchi. The sacancary
production of (ne species was 537 .08 g dry weight!/m®/yesr.
The tissue growth was 61.09% and the tissue last due to
martality was 38.90% of the secondary production, The
secondary production of thewom interms of enargy valua
{k calimyr) was 2481.30, whila the production turn cver
valuewas 4.12 and slimination turnover value was 2.57 limes

yr!. The average instantanecus growth rate For the species
was 4 64% manth.

Key Words : Secondary production, Eatthwonr, Biomass,
Efimination tumowver.

INTRODUCTION

Earthworms are known as good friends of
farmers since the time of White (1782} and Darwin
{1881). Earthworms are both soil managers as well
as decomposers. In tropi'f:al ecosystems alinough
parthworms dominate the soil invertebrate biomass
(:-E.G”fé}, they were not studied in detail until Bhal
{1925). ICAR published research series no.2 (Bhat
and Khambata, 1959} an the role of sarthworms in
agricullure. Now the real value of eartiwornms is being
resoghised by a good number of warkers with respect
1o fertikty of scil, vermicaompost and vermitechroiagy,

which is the demand of the day as part of
bictechnology programrie,

Much of our knowledge an ecology,
ecophysiciogy and vermicomposting camea from the
works of Dash and Patra (1977), Dash {1978); Dash
and Senapati (1580); Senapat and Dash {1581);
Mishra and Dash (1984} Sahu and Senapati {1986);
Sahu et af, {1988); Senapati ef al., (1887); Mishra
and Sahoo (1887) apart from contribution of Kals
and Krishnamoarthy (1978, 1881), Kale and Bano
(1936), Krishnamaorthy {1885,1286}) and Goswami
at al., (20013, The raview of literature reveals that
Ferianyx sansibaricus {Michaelsen)- a
vermitechnologically suitable {Julka & Mukherjee,
1986:; Dask, 1699, Sinha et a/., 2001} and endemic
earthworm species has not been studizd so far.
Since no information is availakie on this species, Lhe
present investigation has been designad to know the
secondary production of the species in terms of
biomass, energy and turnover value.

MATERIAL AND METHODS

Earthworms were sampled from a wel
organically rich garbage site near Ranchi University
hostel, Morhakad] campus, lacated betwesn 21°58"
No 25" 19N laitude and 83°20°E to 88°4'E longitude
at a height of 628 m above mean sea ievel (M5L).
Sampling was done during moming hours by
monelith method following pracedurs of Dash and
Patra (1977) and hand sorted ance in & month during




the study period from October 99 to September 2000.
Sarple size was 20 x 20 x 20 cm and five samples
were taken during each sampling pcrasicn,

On the hasis of length and clitellar
development earthworms were divided info three age
classes. Theyare (i} Juvenile (<2 cm, non clitellate),
{ii} Immiature {= 2 < 4em, non clitellate) and (il Mature
{z 4cm, clitellate). Preservation and analysis of
witrms wera made according to Dash and Palra
{1977} and Senapati and Dash {1982). Five
replicates of freshly sampled warms were
categarized into different size groups and were
weighed separately after being gut evacuated and
were kept in oven at 85'°C for 24 hrs to obtain dry
weight.

Gui evacuation of warms was made by
keeping them half immersed in distilled water
(changed every 12 hrs} in glass petrlplate= for 24
hours.

Secondary production is delined as the amount
of tissue substance produced due to change in body
weight (Ab) and reproduction (Ag) over a period of
time {say one vear) irrespective of whether it has
sunviviad to the end of that period ornat (Cragg, 1961,
1968%; Macfadyen, 1867). According to Gaollsy {1961),
production can be written as P= AB + E, where AB
represents lhe change in bicmass (growth +
repraduction} and E stands for elimination {loss}ie.,
the biomass of individuals that have died or been
killed, : Ghanges in number of worms show loss or
gain of weight. Growth and mortality were thus
" calculated from the gain and loss of number and
biomass cf earthworms following the method of
Dash and Patra (1977} Since cocoon of earthwonms
could not be detected by hand sorting method, the
sacordary production has been calculatad taking the
change in biomass and lissue lost dug to rnlt:rl':ali’q,-r
inta consideration.

A growth curve results when simply the weight

-Is pletted at sach interval of time but a common and

useful alternative is to caleulate the instantansous
growth rate. This expresses the time interval (daily
or weekly or monthly ar yearly} increment per unit of
existing biomass and is expressed as percentage

using the foliowing equation (Brafield and Liswellyn,
1982).

log,, YT-log  ¥1
M (%) = X
T -t
Where t = time at the beginning of the
observation, T = time at the end of the observation,
YT = waight at time T and Yt =weight at time t and

23600326 w [00

23026 15 conversion factor.

RESLLTS _

The lotal biomass of the warms in the site
during the study perlod ranged between 11.63 and
32838 g dry‘uu't-fm The peak of biomass (328 38 g
dry wiim' } was recorded in the month of August
2000. The higher peak was associated with rainy
season. The worm biomass was aobserved
minimum as 1.63 g dry wt/m’ in Juns 2000 (Table-
13, :

Variation in Biomass

The biomass of the worms at a depth of 3 -
10 cm vanied between 8.98 and 80,32 g ey wifm’ in
the manths of May 2000 and July 2000 respectivaly.
Btomass was nil in June 2000 (Fig.1). The average
monthly wonm biomass at this depth was 3067 g
dry wifm®. Juvenile, immature and mature worms
had a share of 0.82 g dry wi/m’, 13.20 g dry wi'm
and 16.65 g dry wtim'’ towards blomass respectively.

The variation in worm biomass at a deplh of
10 — 20 em, as shown in Fig. 1 was minimym and
maximum in the months of June 2000 and August
2000 and it was in the tune of 11.63 g dry wtim” and




267.18 g dry wtim’ respeciively. The average
manthly worm biomass at 10 20 om depth was
99.54 g dry witim” The different g0e classes ie
Juvenile, immature and mature worms contributed
273 g dry wtim®, 40.38 g dry wiim and 56.45 g dry
wifm’ towards biomass respectively.

The two-way analysis of variarce showed
significant difference betwesn different months (F=
2.848; o= 11,11, p < 0.08} as well as different depths
{F=12.109; =111, p=< 0.01).

instantaneous growth rate

The average instantaneous growth rate was
caloulated to be 4.64% month” The instantaneous
growth rate ranged between —113.8 to 332.4% in the

months of June and July 2000 respectively (Fig. -
23,

Secondary Production

The loss in tiomass due to mortality of worms
mostly occurred during late autumn, winter and
summaras shown in Table — 1. The average monthly
loss of earthworms was 17.41 g dry wtm’. The
secondary production of Perfonyx sansibancus was
537.08 g dry wtim’ (Table —1).

The change in biomass (growth &
repreduction) was maximum and minimum in the
" months of July 2000 and August 2000 with a value
of 311.38 g dry wiim® and 5.37 g dry wifm®
respectivaly. The allmination was maximum in the
month of December 89 (66.32 g dry wi/m’) and
minimum i the month of May 2000 (.99 g dry wi/
mz}. Population biemass turnover ratio of secordary
- preduction to avarage monthly biomass was
calculated to be 4.12. The elimination tum over valua
was 2.57 times yr

The secendary production in terms of energy
was found o be 2481.30 Kealim'ryear, The
contribution of tissue growth increment was &1.09%,

and tha tissue Inst due to mortality was recorded as
358.00% of the secondary producticn.

Table 1. Sacondary produstion of Perfonyx sansibaricus,

Moniks Tulal wuarrm Biurjnass af E
g dry wtim
Jet. 99 15018 - -
Mere, 85 “ 2901 2017
Dec. 99 B2 .45 Bi.32
Jan. 2000 5867 5.98
1 Fab. 2000 G2.33 5.34
| Mar. 2000 67.74 5.4/
Aor, 2000 3727 3047
Mlay 2000 3528 - .99
Jun, 2000 11.63 - 24 65
Jul. 20040 32am iMaas :
Avg. 2000 12838 537
Sep. 2000 276.38 51.00
Where,
AB= Change ir: Biomass; E= Eliminaticn
1. Average biomass=130.21g r::Ir}“.-."L."m2
2 Becondary production
Change in Biomass {aE!}' = 32814 gory wiim”
Elimination {E} = 208.94 gdry wtf'rr"'E
Total | = 537.08 g dry whim’
3. Bwomassturnover = 412 ires yr'1
4, Ei-minat?un lurngvar = 2.5-".’. timas *_,frI

DISCUSSION

The biomass (dry wt.} of Periony:
sansibaricus was observed o be 1163 - 328338 ¢
dry wtim'’ {Table 1) in the present study. The
recorded hiomass was considerably higher than the

‘reporis of Dash & Patra (1977), Lavelle (1978} anc




Fig. 1 : Variation in toral biornass of Perionpx sansibaricus at dilTerent depihs in a parbage site near Ruanchi
Thaversity Hostel, Tharkhand
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ffiz 2 : Instantaneous growth rate (1G5} of Perionyx sansibaricus during the period of investigation.
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Senapati & Dash {1981} for tropical pasture. Sahu
-=r al, {1988) reported a blmﬂasa of 0-66.2 g live wt/
7 and 0-51. 4 glive wiim from a pasture receiving
<itchen wasle and in a dung deposit site respectively
which was the highest biomass reporied so far for
Cichogaster bofawl,  Dichegaster bolawf is a small
epigeis species with high population density, kigh
reprodlctive rate and with sudden emergence
oattern, whereas Perionyx sansibaricus is a large
species, which occurred throughout the year without
s1owing any stress. Furthar a rebuilding of
=opulaton biomass was not abserved which could
zrobably resutted into very high biomass for the
species during the present work A population
omass n}f 0.85 - 67 g live wim’ and O - 153.33 g
ive wiim' was reported by Mishra and Sahoo (19387}
nocantol and 20% waste water irrigated plots
respectively.

While many authors recognise that growth may
elcompass repair and maintenance {(Nesdnam,
1234), production (P) includes only increase In
blomass ar a change in body constituents. As
growtt is essentially quantitative its most important
property is its rate, which varies considerably, The
growth rate with respact to unit time interval i.2. the
instantanecus or specific growth rate calculated for
Parfonyx sansibaricus ranged from —113.8%
to332.4% {Fig.-2).

Many ervironmental factors affect the growih
and reproduction and hence the growth rate declines
or increasas at different time interval. The variation
in the instantaneous growth rate of Perionyx
gansibaricus in the present stugy was nwétly dug
to changes in temperature and soit moisture. The
summer season decreased the growth upto -113.8%
while rainy season favoured the growth rate upto
332.4%.

The secondary oroduction data are not
available from many world sites. Secondary

production in many species varies significantly
seasonally and with climatic exfremes. Lalkiani and
Satchell (1970) and Batchell (18713 reported
secondary production as 56.02 Kea I,frnzfyear for
Lumbricus terrestris population in Europe. Lavel!:a
(1977, 1082} reported production of 16.50 Kealim'/
yaear for Miflsonia anomala earthworm in Lamto
Savanna, lvory coast. Nowak (1875) reported
oligochaeta production of 58.02 Keaifm fyvear and
12.03 Hcala'mzfyear from a partly prolecled and
grazed pasiire respectively. Ser‘tapatr and Dash
(1981) reported 122.05 Keoalim a’year and 144,08
Kealim fyeas of secondary praduction by earthworms
in tropical protected pasture and grazed pasture
respectively fromt India, Sahu and Senapati (‘I 9963
reported a secnndarg.r production of 277 Kd/m syear
and 151 KJ/m'fyear from a pasture and dung denaosit
sites respectively. Mishra and Sahoo {1997} reporied
the secondary production vaiues for Lampito maurmti
to be 140.37 K:alfmzfyear and 207.01 Kealim tyear
in control and 50% wastewater irrigated plot
respectively. Howaver, the secondary production
valus obtainad in the prasent investigation (2481.30
Kcala’mzf:.rearj was much higher than the any
rrevious reports, which may be due to the presence
of worm population throughout the study pedod.

Data on biomass tumover value of earthworms
are also not avallable from many world sites
{Petersen, 1982). Average production bio mass ratio
(F/B} for sarthworms was 2.4 and 3.0 . 4.5 for
ungrazed and grazed pastures respectively {Dash
gt al,, 1874, Senapati and Dash, 1881} Lavele
(1977} reported that P/B rativ in oligochasta
populationin Lamto Savanna varied from 1.2 to 2.6.
Nowak (1975) reported P/B ratio of 0.9 and 1.3 in
temperate regions in a partly protecied and grazed
pastures respectively. Sabu and Senapati {1996)
reported a kigh P/B ratio of § and 4.8 times/year in

- the pasture and dung deposit site respeciively for
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Dichogaster bolawi. However, the P/B ratio in the
present study was 412, which lies in tha range of
3.8—4.5 as reported, by Senapati and Dash (1981)
for grazed pasture. The higher turnover values
obtained in the presanl study indicate rapic
replacement in tropical habitats in comparisan to
temperate habitats,

The high Siomass, high production coupled
wilh high instantanecus growth rate and higher
turnover values are some of the nositive attributes
of the species for Vermicomposting.

ACKNOWLEDGEMENT

The finarcial support by University Grant
Commission, New Delhl to MPS is acknowledged.

Referencey

Btal. KN, 1825, The Indian Zoolagical tmemoirs T,
Pherstima. 1° edition, Lucknow Publ. House,
Lucloow p &4,

Ehar, LV, and Khambata, $. 2. 1959, Role of earthworms

in apricuiture, Research scries Mo, 22, LC.A R, New
Dielhi, o .35,

Bralield, A E. and Llewellyn, M.I. 1982, Adnimal
engrgetics, Chapman and Hedl, New York

Cragg, J.B. 1961, Some aspects of the ecolopgy of
toarland aniraals. J. Ecol, 49; 477-3506,

Cragg, LH.1969. The role of invertebrates in (he
decompeser syster1. Proccodings of 1968 symposium
on the coniferous forests of the Northern Rocky
Mountains, Univ. Mountana, Missouls, pp, 79-95.

Darwir, C. 1881, The formation of vegetable meauld
threugh the aetion of wortns, with observations of their
habils, Murray, London, 326 pp.

Dush, M. C and Patra, 11.C. 1977, Dersity, biomass and
encrf budget of a tropical earthworm population from
a grassland site tn Orisga, India. Rev, Feol. Binsl. Sol,

Diash. M.C. 1978, Kole of carthworms in decomposer
systenl. In: Glimpses of Ecology, 1.5, Siugh and B.
Gopat {Eds.}. Inwrn. Sci. Publ. Jaipur, Incia, pp. 399-
403,

Dash, M.C, 1999  Earthworm diversity and
Ecopaysinlogy to Vermitechnology for sustainable
development.  Presidential Address as Sccl:unaﬂ
President of Zoolegy, Entomolosy and Fisherics, §6

sessiont of Indian Science Congress Association, paLe
=l

Diash, M.C., and Senapani, B.K. 19%0. Cocoon morphalogy,

hatching and emergence patern in tropicul
carthworns. Pedobiologia, 20: 317-324.

Nagh, M.C., Patra, U.C. and Thamki, A.V. 1974,

 Comparison of primary production of plant material
and secondary production of olignchaetes in tropizal
urussfand of Sauthern G!’lbsﬂ Irdia. Trop, Ecol. 15 :
16-22.

Ciolley, F.B. 1961, Energy values of ecologicul materizls.

Emology 42: 581-5384,

CGoswami, B, Kalita, M.C. and Talukdar,&. 2001
Bioconversion of municipal solid waste (hrough
vermicomposting. Asian Fr. of hMicrobin!. Fiotec. &
Enw. Se. Vol. 3, No. (3} 205-207.

Julka, IM. and Mukherice, RN, 1986, Preliminary
observations on the effect of Amyntlhas diffvingens
(Dligochaeta : Mepascolecidas) on the CYN ratio of

the soil. In: Verms and Vervicomposting, M.C. Dash, -

B.K. Senapati & F.C. Mishra {Eds.) Five Slar Press,
Burla, pp. 60-68.

Kale, R. D. and Bano, K. 1986, In: Dash, M.C., Senapat,
B.K. and Mishra, P.C. (Eds.), Verms and
Vernticomposting, Five Star Press, Burla, pp. 151-156.

" Kalg, BB, and Krishnamoorthy, R Y., 1978. Distribution

el abundance of earthworms in Benglore. Indian
Acad. Sci., 87 (B): 23-25,

Kale, R.D. and Krishnamoorthy, B.%, 1981, What a rels

ld: 451471, the abundanee and diversity of earthwonms in soil.
. Prov, [ndian. Acad, 8o, (Anim. Sei) 9001); 117-121,
—— e



Krshnamoorthy, R.%. 1985, Factors affccling the
earthwormeast producton, ey, Hzol Biol. Sol, 22{4):
463-472, '

Krishmamoorthy, ROV 1986, Rale of some tropical
earthwotme in nutrient cycling. In! Yerms and
Vermicomposting, M.C. Dash, B K. Senapati & PO
Mish-e (Fds.} ive Star Press, Burla, pp 47-65.

Lakhaoi, K.H. and Satchell, LE. 1970, Production by
Lumbricus fevreserls (1), 1, Amim. Ecol. 39: 473-492.

Lavele, P. 1977, Bulan energetique dos populations

naturelles du Yer de teree peophage Afallsonia -

aromals {Acanihndrilidae, Oligochaetes) dans Ja
savana de Lamte (Cote d Ivorrz) 3¢ Coll, Ecel. Trap.
Lubumbashi (Zairc), Avril 1975; Geo Teol. Tron, 1;
149-157. :

Lavelle B 1978, [voire Les Ver de {eree doe la savana de
Lamto (Cule d Jvoire): peupletnents, populations et
tunetions dans 1 coosystoms; Publ. Lab. Fool EN.
& 12: 301

Lavelle, B 1983, The seil faunn of tropical savennas 1L
The Fatthworms, In F. Bourliere, (Ed.) Tropical
Savannas. blsevier Seientific Publ. Co ., Amaterdam,
P 485-504,

Macfadyen, A. 1967, Mcthods of investipation of
productivity of invertebrates in tervestrial ecosystens.
in: K. Poirusewics (BEd.) Secondary producivity of
terrestrial coosvatom. Warszawa, pp 383412,

Mishra, I.C. and Trash, M.C. 1954, Population dynamics
and respiratory metabolism of earthworm populatiot

in & subtropicat dry wondland of westerm Orissa, India.
Trog Fool, 23, 103-116.

Miglra, P.LC. and Sahoo, 5. 1997, Production and
ene-getics of carthworm population (Lempito
merttid, Kinherg) and metabaolism in soil under paper
will waste water irnzatiem. Bepl, Env, & Coas, 31}
4961,

Meedham . AT 1964, [he ymowth process i oanimals.
Pitmianand Sens, London.

Nowak, E. 1975, Population densily ol curthwonms uml
serne elements of their preduction in sevaral erassiand
environeeents. Bhol. Poi, 23%; 4594491,

Tetersen, H. 1982, Swructure and size of s0i animal
population. Ok, 39: 36320,

Hahu, S K. and Senapan, B.E. 1986, Population density,
dynamics, reproductive biology and seeondary
production of Dighoraster bolawi (Michaclseny, In:
Verms and Vermicomposing M O Pash, B K.
Senapati and P.C. Mishra (Eds.}. Tive Slar Pross,
Burla , pp 29-46,

Sahn, S K., Mishra, 810 ard Senanati. BXK. [9EE
Pupulation ology and reproductive strategy of
D¥ekagasior bolaw (O pochacia: Oetochactidud) in
tero tropical agroecosyveterss. Froc. Indian Acad. Se:.
{Anim, Sei) 973 239-250.

Satchell, JE._ 1971, Larttwortms: Population, T'roduction
and cneray flosw, In: Metheds ot s'udy in quantitative
soil cevlowy, 1. Phillipsen, (Ed. ). Blackwell, OxTord.
pp L107-127

Senapati, B. K. and Dash, 3. C. 1951, Effect of grazinpe
o the elements of production in the vegetation af
oligochaets components of a tropical pasture land.
Fev Ecol. Bigl. Soil. 18; 437-503,

Senzpaly, B K. and Dash, M. 198 Effect of tormalin

preservation on weight ol the ropical earthwarims,
Rev Ticol, Baol. Soal, 17:371-277,

smha, MAP, Snvastava, ), Kamar, M., Chowdhary, A K.
and Singh, M PN. 200! Lahoratory observations on
iN ratio of soif by sarthworm inoculation {In press).

Whize, (7 1789, Tﬁe natwa history of Sellmuwne. Lando,
Femms,




	67 001
	67 002
	67 003
	67 004
	67 005
	67 006
	67 007

