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ABSTRACT

The influence of three different litters on popidatdynamics and reproductive biology of Periongxsbaricus
were studied in artificial soil under laboratory rdition for 21 weeks. P. sansibaricus showed highepulation
density of 11025 thin mango litter culture followed by 10590%im culture of acacia litter and lowest 10450%1im

the culture containing eucalyptus litter. Howevgrowth rate of population was found highest in aaalitter

culture ranging from +86.9 to -2.62, followed bycalyptus litter showing maximum of +81.8 and minim2.56
and lowest was observed in mango litter cultureq:®4to -35.6).The rate of reproduction (J/A) ofsansibaricus
was highest in eucalyptus litter followed by acaai lowest was observed in mango litter cultufeese indicate
that mango litter favours the increase in the eaxdhm’s population whereas eucalyptus helps in eshmnits
reproduction rate.
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INTRODUCTION

Leaf litter accumulation in urban and suburban fioces such as sidewalks, lawns, and playground®inly an
unseemly sight but adds to the overall problem ahicipal solid waste disposal. In many countriesluding
India, leaf litter is often piled-up and set orefifThe resulting ash returns some of the NPK comkthe litter to
the soil but much of nitrogen, phosphorus and dmaarbon gets lost. The burning of litter also @dd air
pollution [1]. The transformation of chestnut bamd leaf litter mixed with solid poultry manure antompost
would be a good use of both these wastes [2]. Tuty slso explored the possibility of co-compostamgstnut burr
and leaf litter with solid poultry manure and itseuas a fertiliser. An indigenous strainEafdrilus sp., identified at
the Central Plantation Crops Research InstituteCRIp, India, was capable of decomposing the hidiggified
coconut leaves effectively and efficiently into mén-compost in a period of 75-90 days [3].

Perionyx sansibaricuMich. is purple—red colored epigeic earthworm $peevith a short life cycle, mainly found
in bio-gas-slurry, dung pats, composting heapsdemdmposing leaf litter heaps. The industrial orga@sidues are
candidates for the transformation of products ihnadlve expensive disposal problems into suitaldemistabilised
inputs for use in food production. Much attenticas tbeen paid in recent years to evolve low inpotféendly
technologies for industrial waste management. Nedeygs, intensive research is being pursued onakenpal use
of earthworms for the stabilization of natural amathropogenic wastes. Leaf litter can be composiedi the
compost used as a fertilizer or soil conditionert, the market value of the compost is not high. Buéhis factor,
few people in urban/suburban localities take theative of collecting leaf litter and generatingrapost from it
[4,5,6,7 ]. On the other hand, vermicompost is gati@bout three times higher than compost and arifaveoil
conditioner of the farmers, especially in develgptountries. Apart from providing organic carboml &NPK, which
a compost does, vermicompost was believed to Haveadditional attributes of providing enzymes andhtones
which stimulate plant growth [8,9,10]. Vermicompagas also believed to be more pathogen-free thampost
[11,12]. The study on the vermistablisation of ma{ipngifera indical.) leaf litter with Eudrilus eugeniaeand
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Eisenia fetidashows the possibility of producing vermicompostirthese organic residues [10]. In view of this, an
attempt has been made in the present study to tigats the impact of three different leaf littefslango,
Eucalyptus and Acacia) on population dynamics a&paaductive biology oPerionyx sansibaricus

MATERIALSAND METHODS

Earthworms Perionyx sansibaricysvere sampled from a wet organically rich garbsitee near Ranchi University,
Morhabadi campus, located between 23°N to 25°19'N L and 83°20’E to 88°4’ E L at aight of 629 m above
men sea level (MSL) during morning hours by motolitethod [13]. Three different age and size clasdd.
sansibaricusviz. juveniles (non-clitellate, < 2cm), immatur@®n-clitellate,> 2 cm < 4cm) and adults (clitellate,
4 cm) were hand sorted and used for analysis afilptipn, biomass and reproduction [14].

Artificial soil was prepared by mixing soil, saw stupresoaked in water for 3 weeks), and cow duingd and
powdered) in 1:1:1 ratio (w/w in dry condition). yBlico-chemical analysis of artificial soil revealidt it contains
0.615% N, 9.37% organic carbon and C:N ratio wa®.1Breshly fallen leaves of mango, acacia and lgpttes
were collected and oven dried at 85°C for 24 hthed powdered. 2 % of leaf powders of all the [Hamere mixed
with artificial soil in separate concrete strucgi(@m X 1m X 1m) constructed in a series under sAér one
week of thermo-stabilization, earthworms were idamd in different vermibeds and were maintained at
temperature 22 * 3°C and 20% moisture conditiormbers of juvenile, immature and mature worms wermted
and weight gained by earthworms was estimatedegular interval of 7 days up to 21 weeks.

RATE OF POPULATION GROWTH
Since Perionyx sansibaricuss r-selection species and shows exponential dromhich was calculated by the
formula.

Ne= Net

Where,

N= population size after time t

N,= population size at the beginning
t= time interval

r=rate of population growth

Rate of reproduction

The rate of reproduction was calculated followingthods of Sahu and Senapati [15]. The data on veanth
cocoon production in one of the important aspeattdetermining the reproductive strategy of eartmsrHowever
Sahu and Senapati [15] have indicated the podgilbifiutilizing juvenile: adult ratio in the absenof cocoon data
giving reliable results.

RESULTS

Population Dynamics

The population density d¥erionyx sansibaricusanged from 850 thto 11025 rif in culture of Mango litter during
1% and 13" week respectively. While in the culture containifwgacia litter,P. sansibaricushowed the minimum
density of 370m in the £' week and maximum 10590mduring 12" week of the experiment. Comparatively,
lowest density oP.sansibaricusvas observed in Acacia litter culture varying fr@#b m? to 10450 rif during £'
and 12" week of the experiment respectively.

Population structure oP.sansibaricusconstituted juvenile of 9.50-41.0%, 6.7-48.69% bfmature and adult
showing 14.36-59.17% in Mango litter culture (Tal)e In Acacia litter culture (Table 3) juvenilersiituted 1.36-
64.51%, immature 2.05-49.93% and 13.96-83.92% oksduring the study period. While in the cultemntaining

Eucalyptus litter (Table 2), juvenile constituted8-79.3%, 12.14-57.84% immature and mature wornstitoted

14.51-82.42% from®ito 21" week of the study period.
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Table 1: Population density of juvenile, immature and matur e P.sansibaricusin mango litters medium.

Table 2: Population density of juvenile, immature and mature P.san

No. of Weeks | Juvenile | Immature | Mature | Total no. of worms

1 850 0 0 850

2 700 175 0 875
3 550 225 130 905
4 455 250 220 925
5 225 405 465 1095
6 105 75 925 1105
7 705 525 415 1645
8 600 845 545 1990
9 490 1525 1200 3215
10 425 2300 2120 4845
11 385 2795 4610 7790
12 300 4725 6000 11025
13 4110 3310 2600 10020
14 3000 3125 2925 9050
15 2250 4005 1970 8225
16 1730 2800 3005 7535
17 1295 3510 4105 8910
18 535 2905 3035 6475
19 2300 2000 1510 5810
20 2000 3205 1700 6905
21 1200 2400 2100 5700

sibaricusin Eucalyptuslitters medium.

No. of Weeks | Juvenile | Immature | Mature | Total no. of worms
1 745 0 0 745
2 710 185 0 895
3 580 215 135 920
4 470 225 240 935
5 210 405 610 1225
6 105 235 1595 1935
7 995 200 855 2250
8 825 2950 1325 5100
9 750 3550 3450 7750
10 725 3595 3565 7885
11 525 3755 5245 9525
12 155 2750 7545 10450
13 3925 2150 2075 8150
14 2700 3555 3050 9305
15 1700 3850 1650 7200
16 1525 1425 3025 6175
17 1075 1220 3895 6180
18 495 1105 3450 5050
19 2800 805 1420 5025
20 1850 1600 1500 4950
21 1215 2210 1700 5125

Figure 1: Rate of growth of P.sansibaricusin three different litters medium

Rate of population growth
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Table 3: Population density of juvenile, immature and mature P.sansibaricusin Acacia litters medium.

No. of Weeks | Juvenile | Immature | Mature | Total no. of worms

1 370 0 0 370

2 760 115 0 875
3 535 235 125 895
4 460 245 205 910
5 190 405 430 1025
6 95 85 940 1420
7 1100 35 570 1705
8 605 1015 630 2250
9 410 2010 1605 4025
10 395 2225 2505 5125
11 345 3705 5725 9815
12 145 2295 8150 10590
13 4095 3210 2900 10105
14 3225 3400 3325 9950
15 2510 4215 2700 9425
16 1650 2200 4200 8150
17 1105 2405 4515 8025
18 495 2180 3500 6175
19 2415 1900 1910 6225
20 1900 3050 1300 6250
21 1350 2615 2310 6275

Rate of population growth of the earthworm in thdiféerent litters is exhibited in figure 1. Theteaof population
growth in Mango litter culture ranged from maximur7.9 to minimum -35.6 in the™@nd 18' week of the
experiment respectively. While it varied to maximofm+81.8 on 8 week to minimum -25.6 during the 15 weeks in
the Eucalyptus litter culture. Lowest rate of p@tidn growth among the three litters was observeduiture of
Acacia litter ranging from +86.0 {week) to -26.2 (1Bweek) during the study period.

Reproductive Biology

In Mango litter culture, the rate of reproductioaried from 4.23-0.05 in the®3and 13' week of the experiment
respectively. The rate of reproduction was >1 dpr@{, 4" 7" 8" 13" 14" 15" 19" and 28 week of the study
period as shown in figure 2. While in the cultufeAgacia litter, the rate of reproduction B&rionyx sansibaricus
showed maximum of 4.28 (f2veek) and minimum 0.01{week). However, it was >1 in th& 34" 7" 13" 19"
and 28" week of the experiment. Whereas the rate of repiich was 4.29 in theBweek and minimum 0.06
during the & week of the study period in Eucalyptus litter audt During &, 4", 7", 13", 15" 19" and 28' week
of the experiment, it was >1.

Figure 2: Rate of reproduction(J/A) of P.sansbaricusin three different litters medium

c ° Rate of reproduction(J/A) of Psancibaricusin
2 4 - three different litters
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DISCUSSION

Population density

Population biology provides the first basic infotimna about any species and is regulated by bottictémd abiotic
factors. Climate, habitat, food and other organisnetuding individuals from its own species and estlspecies
together affect the natality and mortality and thius population in quality and quantity [16].Distionity and

alteration of animal population with regard to tinspace and stress has been long recognized [$gg&s8ment of
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population in an ecosystem is therefore highly mtsasle which is achieved through determining the gign
dynamics, and age structure, natality and mortaktrameters.

Very few reports are available on the populationsity of earthworm under the influence of litterssmbstrates
under laboratory condition. Here efforts have beele to study the population dynamicsPasansibaricusinder
the influence of 3 different litters (Mango, Aca@ad Eucalyptus) in laboratory condition. In thegant study
population density oP.sansibaricusvas different in different litters, culture mediuand highest was observed in
the culture of mango litters ranging from 850-11085, followed by Acacia (370-10590 fh and lowest (745-
10450 rif) in culture containing Eucalyptus litter. Similaopulation density (375-10050%nof P.sansibaricusat
garbage site of Ranchi university, Ranchi [18]. Fighest population density ranging from 8030-12617so far
has been reported while working @ichogaster bolauifrom upland grazed pasture receiving kitchen wasie
dung deposit site receiving dung from nearby afliéd. [However, massive production Bbntoscolex corethrurus
was observed in cultivation beds containing wocsldiee (saw dust) resulting in 12000 worms in & borface
[19]. Higher density oPontoscolex corethrurusioculated as adult was reported in Simarouber lahd mixed litter
culture of Simarouba litter and Cedrelinga litteart Cedrelinga litter alone. They revealed thah lignsities at the
end of experiment was due to the fact that inoedl@ndividual (adult/juvenile) managed to survivelaeproduce.
A decline of 22.0% irDrawida wilsi population in experimental plots irrigated witleeimill waste water was
observed [20]. They revealed that the decline weestd alkaline nature of rice mill waste water (BHeontaining
high amount of total phenols, silica, TSS (530mdIpD (450mg/l) and Sodium (235mg/l). Decreasedrttavorm
numbers close to paper mill factory [21] and tagrfactory [22] has also been well reported. Thets diad also a
very high level of pH, silica, organic matter andlyphenols. A low density of earthworm from Eucalyp
plantation site rich in polyphenolic substancesdlas been reported [23]. In our case, highest jadipn density of
P.sansibaricusamong all the three litters was observed in mdiitgw culture and lowest in culture of Eucalyptus
litter. The variation in the population density iide due to the difference in chemical contentditéérent litters.
In Mango litter, Mangiferin (xanthone), a naturagmpent favored the earthworms to increase their bemnand
polyphenol substances in Eucalyptus caused thendeal population density oP.sansibaricus The rate of
population growth was found to be the highest imada litter culture among all three litter cultureedium, might
be due to the better nutrient availability. Reparts population growth rates of earthworm in diffareulture
medium are very scanty. In the present study, #he of population growth was highest in Acacieetittulture
followed by Eucalyptus litter and lowest in cultwEMango, might be due to the low polyphenol caohia Acacia
litter and high in Mango litter. We also observédttthe youngest age group. juveniles, forming the smallest
component of the total population, indicate rapidnsformation and/or high mortality and/or discoatus
reproduction resulting in instability in age st

Rate of reproduction

Reproduction plays a significant role in the lifmpesses and helps in successful establishmemygi@pulation in
the ecosystem. The quality and palatability of famtt bedding directly affect theurvival, growth rate and
reproduction potential of earthworms [10 ,24]. Th#o of total cocoon to the adults and total juleto adults in
all the sample occasions didn’t show significarftedence, indicating the use of juvenile: adulioah the absence
of cocoon data [25] which has been followed in pinesent work. In the present work, the rate of gdpction
showed variation in different litters culture megiushowing highest (0.06-4.29) in Eucalyptus lit@rture
followed by Acacia (0.01-4.28) and lowest (0.053).2n the culture of Mango litter. On the basisatternate
method(J/A), the rate of reproduction fichogaster bolauat dung deposit site has been recorded as 2.11&ydur
December and 2.95 in July [25]. In a study it weported that the rate of reproduction (cocoon auhilt) of
Drawida wilsiat the time of peak cocoon density was found t&.B8 in plots irrigated with rice mill's waste \eat
They found 32.25% inhibition in the reproductiorteralue to irrigation by rice mill waste water hayihigh pH,
silica and organic matter content [20]. maximunroelpiction rate oP.sansibaricusn VLL (vegetable waste + leaf
litter) as compared to farmyard wastes and othdcualtural wastes [26]. The author observed cossistrend of
earthworm reproduction rate, related to initial ditent of the substrate but there was no cleacteffeC: N ratio
of composted material on earthworm cocoon numberanother study the authors found that cocoon ywtiain
rate was directly related to the type of earthwapecies as well as the nature of worm feed stuff. [Rlthough
they didn’'t found any sort of relationship betwemtoon hatchling success with the type of cultusgemal, but
hatchlings number per cocoon was directly relatéth whe quality of substrate. The above study sstg¢hat
earthworm production can be managed by using fe#dsaving higher nitrogen contents with low C: rhkios.
Palatability of different types of litter to eartbmms may depend on nitrogen and carbohydrate cpnten
and presence of polyphenolics such as tannins [28y prefer materials with a low C/N ratio, suchciovers to
grasses which have a higher C/N ratio [29]. Colatim of litter residues by microorganisms alsoréases
palatability, as does leaching of feeding inhitst¢80]. The growth and reproductiaf earthworm are highly
influenced by quality and availability of feed, i@ars physiochemical parameters etc [4, 31, 32].r&#yction in
earthworm require O, C, N and P which is obtaifredh litter, grit and microbes [5, 6, 19]. TlResansibaricus
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grow faster when feeding on N rich diet such asetage waste and leaf litter altlsenia foetidain leguminous
leaf litter also observed difference in rates ofaan production could be related to the biochemigaility of the
feeds, which is an important factor in determiniihg time taken to reach sexual maturity and onset¢production
[ 10, 33, 34]. Feeds which provide earthworms wsitffficient amount of easily metabolizable organiatter and
non-assimilated carbohydrates, favours growth apfoduction of earthworms. But the findings of fresent
experiments,contradicts it. The densityRo$ansibaricusvas found to be lowest but highest rate of repetida in

Eucalyptus litter culture among all the litters.eféfore it can be conclusively stated that Eucalypitter is also a
supporting medium for the reproduction of the eadim.
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