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ABSTRACT

Clitellate specimens of Pontoscolex corethrurusemgsed to study their growth and reproduction ia #oils of
different age groups of rubber plantations. Pontdeg corethrurus was selected for the present shebause of
the following factors: (i) It had high biomass addnsity values in rubber plantations. (ii) Recoguizo be widely
tolerant to environmental factors. (iii) Possessmmtinuous breeding strategy with high fecundityd arigh
hatching success of cocoons. Peak of biomass ofofmiex corethrurus appeared on the"3@ay both in
unutilized land soil (790mg) and 14yr old Hevea $680mg), while the biomass peaks in 20yr old (6gpand
25yr old (730mg) Hevea soils appeared 15 days lageron the 4% day. Rate of growth of the earthworms was
significantly higher (p< 0.05) in the unutilizedrld soil (13mg woritday"), compared to that in 14yr old(9mg
wormi‘day’ ), 20yr old (6mg woritday®) and 25yr old (7mg worihday®) Hevea soils. The general growth rate of
the studied worm in different substrate followed thrder: Unutilized land soil > 14yr old Hevea sail25yr old
Hevea soil > 20yr old Hevea soil. Total number ofaon produced by Pontoscolex corethrurus withird&@s in
the soils of different age groups of Hevea plaotaiand unutilized land differed. It was highesthe 14yr old
Hevea plantation (44 cocoons) and lowest in thetilined land soil (24 cocoons) at the end of expemnt. Among
the different substrates, highest and lowest rdteeproduction of Pontoscolex corethrurus were reeal in the
20yr old Hevea soil (0.51 cocoon wotweek') and unutilized land soil (0.28cocoonwetday?) respectively. The
rate of fecundity in different substrates maintairiee following order: 20yr old Hevea soil > 25ylddHevea soil >
14yr old Hevea soil > Unutilized land soil.

Hatching success (%) of the cocoons in differehtsates was as follows:

25yr old Hevea soil > 14yr old Hevea soil > 20yddflevea soil > Unutilized land soil

Steady increase in growth and production of cocaarBontoscolex corethrurus in mineral soils withamy food
additives indicates that this worm is exclusivedpghagous or endogeic type of earthworm.
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INTRODUCTION

In tropical and sub-tropical areas, tree plantati@me becoming an increasingly common land useersyst
Plantations are being established for differensoea including shift in timber production from natiforests to
plantations, restoration of degraded lands, catlgt forest succession and also as buffer zonesitaliversity
conservations [1]. Raise in forest plantation & mthost widely adopted method to recover fragildapoof forest.
Thus, in Tripura, rubber plantation was introduged 963 by the Forest Department to check soil adation due
to slash and burn agriculture practiced by thellbdzal people and also as a part of their reli@bibn programme.

Rubber tree Heveabrasiliensis Family: Euphorbiaceae), a source of natural rubisea native of Amazon rain
forest. Being a deciduous plant with very fast glovate, it shows maximum litter fall during Febmpa- March
with annual litter addition to plantation floor ammiing to 7 tons h&[2]. The litter is not generally removed but
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persists on plantation floor through a large péithe year and shows very slow rate of decompasitioe to high
lignin and polyphenol contents.

Earthworms belonging to the class Oligochaeta unberphylum Annelida, are found in the soils ofefsir
grassland, pasture, agricultural lands and aldbdrorganic wastes. Since earthworms represenja faction (>
80%) of the soil invertebrate biomass [3], theyiamolved in the process of soil formation and nairance of soil
fertility, ecosystem function and production. Doelteir peculiar mode of feeding, burrowing andicasactivities,
they make the soil fertile and support the abowaugd vegetation. With their soft and unprotectedié® which
remain in full contact of the soil, they are corsetl as ideal bio-indicator of soil.

Despite various contributions made by a good nunadfesarthworm scientists in vermitechnology [4,65,7],
earthworm taxonomy [8], distribution, diversity,obagy and role of earthworms in various habitats dieciduous
forests, tropical rain forests, plain grasslands[@t 10], growth and reproduction in litter feeglisarthworms [11,
12, 13, 14, 15], scientific literature is almostkang on distribution, diversity, ecology and pogtidn dynamics of
tropical earthworms in different age groups of mmriture and exotic plantations like rubber. Besithese, reports
are scanty [16, 17] on biology of geophagous eathvg. Reports which are available on growth andogyoction
in geophagous earthworms comprised of effect ofl fadditive on growth and reproduction of earthw@tm]. As
the soil dwelling or endogeic earthworms exclugiviegled on mineral soil it is interesting to knove tgrowth and
reproduction of endogeic species of earthwormils éwithout food additive) under laboratory cotimiis.

Among the 27 different species of earthworms foumthe Heveaplantations of Tripura [18, 19, 20Pontoscolex
corethruruswas selected for the present study because dbllbaing factors:

(i) It had high biomass and density values in rubbantations [18].

(i) Recognized to be widely tolerant to environmerdatdrs [21].

(iii) Possesses potential for management of tropica]22jil

(iv) Continuous breeding strategy with high fecundity dnigh hatching success of cocoon (character like
selected species) [23].

MATERIALSAND METHODS

Clitellate specimens dPontoscolex corethruru@Miiller) were used to study their growth and rejurction in the
soils of different age groups blieveaplantations and also in soils of an adjacent liret land.

The earthworms used were of almost similar bion(266-390 mg fresh weight) and ages and were celiedtiring
July 2009 from mature rubber plantations of Taranagea of Mohanpur Block, Tripura by conventiodiging
and hand sorting method. The earthworms were aatified under laboratory conditions for two weeks.

In spite of its abundance under rubber plantatipnsliminary experiments showed tHadntoscolex corethrurus
was unable to grow and reproduce well when raisegbil- rubber leaf litter mixtures under laborgtaonditions.
So, in the present experiment, mineral soils obautplantations were used as substrates to stulyithpact on
growth and reproduction of the worm. Also, whilergang out field study, density d®. corethruruswas found to
be much higher in 14yr old, 20yr old and 25yr bldveaplantations compared to the other age groups lfeu
plantations that were studied. Hence, soil fromltfigr old, 20yr old and 25yr old rubber plantatiovsre used as
food substrate in the present experiment. Top-$0is cm depth) containing almost decomposed residdHevea
leaves and rootlets frofdeveaplantations of different ages (14yr old, 20yr aldd 25yr old) and also from an
adjoining unutilized land were brought to the laddory and air-dried for seven days. When complatdejy the soll
was hand grinded and sieved through a metal sie2enm pore size. The soil was steam-sterilizedetnave any
micro organisms present. Soil (dry weight 1500gras when introduced in plastic boxes (17cm x 12.5@rbcm)
with lids. Perforations (70 in number) were madeha sides and lid of each box for better aerativater was
added to each box to bring the moisture level up0%. Lowe and Butt [24] suggested maintenance5é6 2 30%
moisture for soil dwelling earthworms likgontoscolex corethrurud’he boxes were kept undisturbed for ten days
after which two healthy clitellate worms were addecach of the twenty boxes [five replicates fackeage group
of Heveaplantation (experimental) and unutilized land ¢col)].

The boxes were kept in BOD (Remi, India) at a teraipee of 26+2°C (average temperatureHafveaplantation
floor) for two months (24.8.2009 to 23.10.2009).iMore level was maintained at 30% by hand spragimgvery
alternate day. As no food additive like (rubbeff litger, cow dung etc) was mixed with the minesall during the
study, the experiment was terminated on th &y, after a decrease in the body weight of themsavas noticed
in all the treatments.
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The live weight of the worms (with full gut cont@rind their cocoon production were measured bivweleklhand
sorting of the culture media. To determine the Ihiatg success, cocoons were incubated in Petri glisbetaining
either one of the substrates viz. unutilized laaiti, 44yr old Heveasoil, 20yr oldHeveasoil and 25yr oldHevea
soil. The rate of biomass production (mg wdtay®) and reproduction (cocoon wormeek') were calculated
using the following formulae:

Ilasarmum worm weight - Ttial worrm weight

1. Eate of growth =

o of days to attan masamum weight

Ho. of uweniles
2. Bate of reproduction = z7
Mo of adults at '0'day x Total no.of days to attan
quvenile population

Physico-chemical analysis of the diet

The pH, organic carbon, potassium, calcium, phagpaad nitrogen content of the soils of differegé groups of
Heveaplantations and the adjoining unutilized land whiehs used as food substrate in this experimentdeas
following standard methods. The soil texture wa® aletermined by using soil hydrometer.

Statistical analysis

One way ANOVA was done to determine significanfatiénces between biomass increase (rate of groaviti)
number of cocoons produced by each adult (reproducate) per week in the four different treatme®ident’s t
test was performed to determine the maximum nurabdays allowing significant increase in biomassha same
substrate (compared to the initial day).

RESULTS

The chemical characteristics of the soils of défégrage groups of rubber plantations (14yr, 20y 2Byr) and an

adjoining unutilized land that were used as subestréor Pontoscolex corethruruare given in Table 5.1. Growth
and reproduction oP. corethrurusin Hevea soils of different age groups of plamtagi and adjoining unutilized
land are given in Table 5.2 and Table 5.3 respelgtiv

[. Growth

Biomass ofP. corethrurusin all the experimental pots increased signifibaip<0.05) within the first 15days
(Figure 5.1 and Table 5.2). Peak of biomas® oforethrurusappeared on the 3@ay both in unutilized land soil
(790 mg) and 14yr oltHeveasoil (680 mg), while the biomass peaks in 20yr @80 mg) and 25yr old (730 mg)
Heveasoil appeared 15 days later i.e on th& d&y. Although the highest biomass (680 mg) achievas same in
both 14yr old and 20yr olHeveasoils, the number of days to attain maximum bo@jgit was 15 days less in case
of 14yr oldHeveasoil. Moreover while there was no significant diince (p>0.05) in the highest biomass values
achieved byP. corethrurusin the 25yr oldHeveasoil (730 mg) and in unutilized land soil (790 mgjghest
biomass values of each of these studied soils wasfisantly higher than those of 14yr old and 2@jd Hevea
soils (Table 5.2).

Rate of growth was significantly higher (p<0.05)tie unutilized land soil (13 mg wotfday), compared to that
in 14 yr old (9 mg wormday?), 20yr old (6 mg wormday®) and 25yr old (7 mg woritday") Heveasoils (Table
5.2).

Biomass ofP. corethrurusdeclined in the unutilized land soil and 14yr sldveasoil from the 48 day, while in
the 20yr old and 25yr oltleveasoils biomass declined after the"6@ay of experimentation. Although, there was
no significant difference (p>0.05) in the rate obgth of P. corethrurusin 14yr old, 20yr old and 25yr oldevea
soils, the general growth rate Bf corethruruson different substrates followed the order:

Unutilized land soil > 14yr oléHeveasoil > 25yr oldHeveasoil > 20yr oldHeveasoil.
I1. Reproduction

Reproduction oP. corethrurusn the soils oHeveaplantation of different age groups and unutilifaad are given
in Figure 5.2 and Table 5.3. In unutilized land,sbiomass peak (30day) was followed by peak of reproduction
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(45" day), but in 14yr old and 20yr oldeveasoils reproduction peak ({5day) appeared much earlier than the
biomass peak (30day and 4% day).

Total number of cocoons produced By corethruruswithin 60 days in the soils of different age groufdevea
plantations and unutilized land differed. It waghgst in the 14yr oltHeveasoil (44 cocoons) and lowest in the
unutilized land soil (24 cocoons) at the end ofeéRkperiment (Table 5.4). There was a significamtadation (p <
0.05) between body weight &. corethrurusand number of cocoons produced per worm per wegkufe 5.3(a)
and Figure 5.3(b)}.

Cocoons ofP. corethrurusappeared on first 15 days in all the experimeatad control pots. Peak of cocoon
production was noticed in both unutilized land smid 25yr oldHeveasoil on the 48 day of the experimental
period, while that appeared 30 days earlier i.¢hen13' day in the 14yr old and 20yr oldeveasoils respectively
(Figure 5.2 and Table 5.3). Cocoon production itrally declined on the 6Dday in unutilized land soil, 14yr old
Heveasoil and 25yr oldHeveasoil. No cocoons appeared in the 20yr Bleveasoil on the 68 day (i.e. day of
termination of the experiment).

Table5.1 Physico-chemical characteristics of the four different experimental diets

SOIL Hevea PLANTATION SOILS UNUTILISED L
PARAMETERS 14yr 20yr 25yr AND SOIL
Sandy sand 88% Sandy sand 90% Loamy sand sand Sandy sand 88%
Soil texture silt6% clay 6% | silt 6% clay 4% | 83% silt 7% silt 7% clay 6%)
clay 10%
pH 4.74+0.05 4.78+0.10 4.59+0.18 4.89+0.05
Organic carbon (%) 1.05+0.08 1.19+0.20 1.01+0.10 7460.18
Potassium (mg/100g 0.78+0.18 0.55+0.41 1.47+0.58 .5440.25
Calcium (mg/100g) 368.96+9.94 354.42+25.86 161.0748 163.25+36.86
Phosphate (mg/100g 0.812+0.13 0.89+0.17 4.39+2.22 | 5.62+3.06
Total Nitrogen (%) 0.009+0.007 0.008+0.002 0.01866. 0.017+0.005

Table 5.2 Changesin biomass and rate of growth of Pontoscolex corethrurusin the different experimental diets

Biomass (mg fresh weight) R
Substrate| 0 days 15 days 30 days 45 daysg 60 day SRate of growth (mg worrtday’)
S 380.0+1.0/ 680.0 +3. 790.0*+4)0  740.0+ 30 0.60t 4.0 13.B+ 1.0
S 370.0+1.0| 600.0+1.0 680.0*+¥1)0 670.0+20 6400 9.0+1.0
S 370.0+1.0| 500.0+1.(¢ 550.0+1.0 680.0*+3.0 .6301.0 6.0+ 2.0
S 390.0+1.0| 620.0 +5.¢ 660.0+4.0 730.0*+3.0 .6192.0 7.0+1.0
* peak

S - unutilized land soil, S 14yr old Hevea soil,-S 20yr old Hevea soil,sS 25yr old Hevea soil; Values are mean + SE; Valudéth same
letters correspond to no significant difference>(p.05)

Table 5.3 Reproduction of Pontoscolex corethrurusin different experimental diets

0 days 15 days 30 days 45 days 60 days Rate afdhegtion
Substrate] A [ C | A C A C A C A C (cocoon worm' week)
S 2|1 0] 2] 12+037 2l 12+037 b 16*+025 |2 a®37| 0.28+0.03
S 21 0| 2| 36051 2| 16+0.24 P  1.4+0.40 2 @220 | 0.40+0.04
S 2| 0] 2| 48049 2| 28+03fy 2 14+049 2 0 518+ 0.03
S 21 0] 2] 16051 2l 1.8+037 P 24*+051 |2 *3@0| 0.42+0.06
* peak

S - unutilized land soil, S 14yr old Hevea soil,;S 20yr old Hevea soil,sS 25yr old Hevea soil; Values are mean + SE; Valugth same
letters correspond to no significant difference>(p.05)

Among the different substrates, highest and lowegst of reproduction dP. corethruruswere recorded in the 20yr
old Heveasoil (0.51 cocoons wormveek) and unutilized land soil (0.28 cocoons womeek') respectively
(Table 5.3 and Table 5.4). Although there was gaitcant difference (p > 0.05) in the rate of regwction of the
studied worm among the soils of different age gsoapHeveaplantationsP. corethrurusin each age group of
Heveaplantation showed significantly higher (p<0.05eraf reproduction in comparison to the unutilizaxdd soil
(Table 5.3). The rate of fecundity Bf corethrurusin different substrates maintained the followimge:

20yr oldHeveasoil > 25yr oldHeveasoil > 14yr oldHeveasoil > unutilized land soil.
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Fig 5.1 Growth of Pontoscolex corethrurusin Hevea plantation soils of different age groupsand in unutilized land soil.
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Fig 5.2 Reproduction of Pontoscolex corethrurusin Hevea plantation soils of different age groupsand in unutilized land soil.

Hatching success (%), i.e. juveniles emerged pércb@oons, oP. corethruruswas similar (64%) in case of both
14yr old and 25yr oliHeveasoils (Table 5.4). Hatching success of the studebons in different substrates was as
follows:

25yr oldHeveasoil > 14yr oldHeveasoil > 20yr oldHeveasoil > unutilized land soil.

Total number of juveniles obtained from five potghe end of the experiment was highest in 14yrHddeasoil
(28 juveniles) and lowest in unutilized land sdil (juveniles) (Table 5.4).
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Table 5.4 Effect of soil from Hevea plantations of different age groups and adjascent unutilized land on growth and reproduction of
Pontoscolex corethrurus

Parameters studied 14yr ditbveasoil | 20yr oldHeveasoil 25yr oldHeveasoil Unutilized land soil
Initial body weight (mg) 370.0+1.0 370.0+1.0 039+ 1.0 380.0+1.0
Highest individual body weight (mg) 680.82.0 680.0+3.0 730.6+ 3.0 790.0+ 4.0
Number of days to attain highest body
weight 30 45 45 30
Growth rate
(mg worm'day™) 9.7+ 1.0 6.07+ 2.0 7.00+£1.0 13.0+ 1.0
Rate of reproduction
(cocoons worrweek?) 0.4G'+ 0.04 0.5+ 0.03 0.47 £ 0.06 0.28+0.03
Total number of cocoons obtained from 5
pairs of worms in 60 days 44 34 36 24
Total number of juveniles obtained in 6
days 28 18 23 11
Hatching success 63.64 52.94 63.89 42.31

Same letter (a,a) correspond to no significantedéhce (p > 0.05)

No. of cocoons = - 0.3866 + 0.003273 Body Weight (mg)
6 ° S 1.52844
R-Sq 6.7%
R-Sq(adj) 5.4%
54 ) ° °
@ 4 ° ° °
)
<]
(8}
S 3- e e o o ° e o
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[3)
2 2
1_
01 o o®® ° o000 00 © °
T T T T T T
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Fig 5.3 (a): Relationship (p=0.02) between mean body weight (mg) of Pontoscolex corethrurusand number of cocoonsfound in potswith
soil from different age groups of Hevea plantation.

No. of cocoons = - 1.276 + 0.003493 Body Weight (mg)

i S 0.571648
2.0 0000 © [ ] [ ] R-Sq 49.8%
R-Sq(adj) 47.6%
1.5
()]
c
(=]
o
(8]
S 1.0
Y
(-]
3
0.5
0.0+ [ ] [ ] [ ]
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Fig 5.3 (b): Relationship (p=0.00) between mean body weight (mg) of Pontoscolex corethrurusand number of cocoonsfound in potswith
soil from unutilized land.
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DISCUSSION

Steady increase in growth Bf corethrurusup to 45 days in 20yr old and 25yr dfidveasoils and up to 30 days in
14yr oldHeveasoil and unutilized land soil indicate that mirlesails without having any food additives supported
the growth ofP. corethrurus This indicates thaP. corethrurusis exclusively geophagous or endogeic type of
earthworm. High assimilation capacity due to it'scma flora — associated mutualistic digestive syst5] is
probably responsible for steady growthRafcorethrurusin mineral soils. Most of the workers have donevgh
experiments on soil dwelling earthworms using orgadditives [16, 17, 22, 24, 26, 27]. Highest bas® value
(790 mg) and highest growth rate (13 mg wdday") of P. corethrurusin the unutilized land soil than those of
rubber plantation soils of different age groupsdatk that qualitatively and nutritionally soils wfutilized land are
much superior téleveasoils because of comparatively higher contentt#ltnitrogen. It is probable that phenolic
compounds (which decrease palatability) presettiérrubber leaf litter [20] had their residual effeon plantation
soils still after decomposition. According to Le28] palatability is correlated positively with rogen and
negatively with polyphenolic contents. No signifitaifference in the growth rate 8f corethrurusamongHevea
soils of different age groups indicate that nuintl quality of these substrates are not of mufterdnce.

Earlier appearance of biomass peak (i.e on tfed) in 14yr oldHeveasoil compared to 20yr old and 25yr old
Heveasoils (both on 45 day) was probably related to palatability linkedhwlitter chemistry. Interestingly, high
biomass values of earthworms linked to low conteritpolyphenol, flavonoids and lignin and high cemis of
sugar in 14yr oltHevealeaf litter compared to those of 20yr old and 26lgt Hevealeaf litter has recently been
reported by Chaudhuet al.[20].

Lower growth rate (7 mg wortday") with higher biomass value (730 mg)Rfcorethrurusin 25yr oldHeveasoil
compared to those of 14yr oleveasoil (growth rate 9mg wortday* and biomass 680 mg) was due to the fact
that total number of days to achieve maximum biassak in 14yr oldHeveasoil was 15 days less than that of
25yr oldHeveasoil. The growth rate d®. corethrurusin the present study (6.0 to 13.0 mg wdday') was higher
than that ofP. corethrurusfed on tropical artificial soil plus manure (0.50-8 mg worritday®) [29], Perionyx
ceylalensised on cow dung (1.79 mg wotlday’) [15], Metaphire posthumg5.4 mg worrtday) [30], Drawida
nepalensided on pine litter (6.0mg worfrday™) [26], for Metaphire houlletifed on different substrates (2.2 — 4.1
mg worm'day?) [31], for Perionyx excavatufed on rubber leaf litter (5.04 mg woray?) [12], for Perionyx
excavatusfed on cow dung mixed with bamboo leaf littertd@ mg wormiday®) and cow dung mixed with paddy
straw (4.75 mg worffday?) [11], for Drawida assamensi8.55 mg worritday’) andDrawida papillifer papillifer
(4.44 mg worrit day") fed on soil with rubber leaf litter mixed with wodung [17] but comparable taumbricus
rubellus fed on cow manure (8.0 mg woraay?) [32], Perionyx sansibaricu$8 mg wormt‘day®) and Perionyx
excavatus(6.5 mg worrifday®) fed on cow manure [33Futyphoeus comillahnué.51 mg worrtday?), P.
corethrurus(8.37 mg worritday®) andM. houlleti (12.42 mg worritday?) raised in soil with food additives [17].
Very high growth rate viz.13.6 mg worlday® [22] and 21.14 mg woritday* [34] of P. corethrurusraised in
mineral soils mixed with saw dust as food addithaes been reported. In fact, difference in growtte raf
earthworms as reported by different authors depapds the species studied, it's age and nutritiojality of the
food substrates.

The cocoon production rate is influenced by the amand quality of food supply. While unutilizedhthsoil was a
much better medium for growth & corethrurusthan theHeveasoils of different age groups of plantations,hie t
former, rate of reproduction was significantly lovikan that in each age grouphléveasoil. This indicates that a
better growth supporting medium may not be a bettedium for reproduction. Chaudhuri and BhattaceafjL1]
also reported a very low rate of reproduction iitespf a high biomass production for the compostimgrm
Perionyx excavatusultured in kitchen waste mixture. Unlike iteveasoils of different age groups, appearance of
biomass peak (30day) much earlier than the peak of reproductionnntilized land soil is indicative of the fact
that here earthworm begins their reproduction afte@ainment of a certain biomass. Comparativelyygagak (on
the 18" day) of cocoon production . corethruruswith low initial (‘0’ day) body weight in the 14ysld and 20yr
old Heveasoils might be interpreted as evidence for diffiéied partitioning of resource between body tisguswth
and production of reproductive tissue [28]. Shagplide of both growth and reproductionffcorethrurusafter 45
days was due to exhaustion of resource in the rdifte substrates. Significantly higher (p < 0.05)eraf
reproduction oP corethrurusin Heveaplantation soils of different age groups than thahe unutilized land soil is
probably due to much higher level of organic carbothose substrates. Similarly no significant eliénce in the
rate of reproduction oP. corethrurusamong the soils of different age groups of rubplantations was due to
similar level of organic carbon in those substrdtesause individual fecundity depends upon thetiopwrganic
matter to the soil. In fact differential rate ofogth and reproduction of the studied worm in difer substrates
depend not only on the energy content of the aviailiood but also on biomass and age structurbeoirtdividuals
[28].
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Considering thaP. corethrurusis a continuous breeder with 91% hatching sucaadsl hatchling / cocoon [23], a
reproductive rate ranging from 20 — 26 cocoonstddgdar’ (converting the values of 0.40 — 0.51 cocoon worm
week?) falls within the range of 13.0 — 99.0 cocoonal&lyear* [22, 25]. A fecundity rate of 118 cocoons adult
year' for P. corethruruscultured in pasture soil was reported by Chaudand Bhattacharjee [11]. Such dramatic
fluctuations in the rate of cocoon productionFincorethrurusmay be liked with occurrence of their polymorphic
varieties [35] with difference in genetic make-&gcundity ofP. corethrurusn the present study is higher than the
other Glossoscolecid earthwor@|ossodrilussp. under field conditions (9.9 cocoons adylear) of Colombia
[36], endogeic earthwormporrectodea caliginoséded on soil with meadow fescue leaves (12 cocaaiss’ year

% [37], Metaphire posthumé#ed on field soil and cow manure (0.16 cocoonsmvbiveek’) [30], Polypheretima
elongatafed on soil (23 cocoons adtlyear'), Eutyphoeus gammigil cocoons adutt yeai') [11], Drawida
papillifer papillifer (11.5 cocoons adifityeaf'), Drawida assamensi§10.8 cocoons adultyear'), Metaphire
houlleti (16.8 cocoons adifityeai’) and Eutyphoeus comillahnu@.2 cocoons aduttyear') [23] but lower than
Drawida nepalensig29 cocoons adultyeaf®) [11], P. corethrurus(98 cocoons aduttyear), Dichogaster affinis
(46.5 cocoons adittyear') andOctochaetona beatrigd0 cocoons aduttyear') fed on soil and cow dung [23]. In
the present study, the hatching success variedeirsoils of different age groups of soils and dizetil land soil.
Bisht et al. [30] also reported variations in hatching succassording to different media used. Cocoons of
Metaphire houllethad hatching success 100% in cow manure, 90% istrsail, 70% in distilled water and 60% in
wet cotton. Hatching success (53% - 64%) in theébeatplantation soils is much lower than the 85%clhat
success [11] and 91% hatching success [23]. Loa ahthatching success Bontoscolexcocoons in the present
study may be linked with the quality of the substnased.
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