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ABSTRACT: The life history features of the land snail Cryptaustenia ovata (H. E Blanford, 1871)
(Stylommatophora: Helicarionidae) were evaluated, highlighting growth and reproduction. Increase in
body weight, longevity, age at first reproduction, and fecundity were assessed using multiple individual
cohorts in rearing duration. The growth pattern of C. ovata fitted well with the von Bertalanffy growth
equation. A maximum life span of 205 days was observed for C. ovata with a mean life expectancy of
58.63 = 1.99 days. The life expectancy (e,) of 0-day-old snails was 34.58 days, and on the day before death,
the life expectancy was 1.3 days. Time to first reproduction varied between 78 and 111 days after hatching,
and the oviposition period between 9 and 62 days. A peak oviposition was observed between the 16th and
17th week of the life span. The pooled net reproductive rate (R,), cohort generation time (T,), intrinsic rate
of increase (r,,), and finite rate of increase (A) were estimated as 64.614, 104.176 days, 0.017, and 1.043,
respectively. C. ovata exhibited high mortality during the early age of the life history and was characterised
by early reproductive maturity and rapid growth rate. Information on the life history traits of C. ovata will

help delineate management strategies for its population regulation.
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INTRODUCTION

The stylommatophoran family Helicarionidae
is diverse in South Asia (BOUCHET et al. 2017).
Helicarionidae include snails with well-developed
external shells, semi-slugs, and slugs with reduced
internal or external shells. The members of the fam-
ily are diverse in terms of their life history traits,
such as body size, growth, age at first reproduction,
fecundity, and longevity (BARRIENTOS 1998, NYLIN
2001, BHOSALE et al. 2021). Several species in this
family cause serious damage to agricultural and hor-
ticultural plants (RAUT & GHOSE 1984, DAS et al.
1989). Many other species of terrestrial snails are
also recorded as the intermediate hosts of nematode
parasites (HAMILTON et al. 2020). Many species are
vital food sources for birds, reptiles, and mammals
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(ROSIN et al. 2011); hence, they are also important
components of the terrestrial food chain (BAUR &
BAUR 1993). Despite being a group with agri-horti-
cultural (VILLALOBOS et al. 1995) and medical im-
portance (RAUT & GHOSE 1984, D’AVILA et al. 2018,
IBRAHIM et al. 2021) and having the potential for high
levels of endemism (PHOLYOTHA et al. 2022), rath-
er little is known of their life history (COWIE 1992,
VILLALOBOS et al. 1995, BARRIENTOS 1998, KUZNIK-
KOWALSKA 1999, SILVA et al. 2009, HAMILTON et al.
2020). There are few studies in the Indian context
(RAUT et al. 1997, NANDY & ADITYA 2022a, 2022b,
NANDY et al. 2023).

The land snail Cryptaustenia ovata (H. E Blanford,
1871) (Stylommatophora: Helicarionidae) is a po-
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tent pest of the mulberry plant (Morus sp.) (DAS et
al. 1989, SAHA & ROY 1994a, AVHAD et al. 2013).
MITRA et al. (2004) give details of its morphology
and its distribution in West Bengal. C. ovata is recog-
nised as endemic in the Himalayan region, especial-
ly in Darjeeling, West Bengal, India (RAMAKRISHNA
& MITRA 2002) as well as Nepal (KUZNETSOV &
SCHILEYKO 1997, KHANAL & BUDHA 2013). Mossy
shadowed rocks and underside of stones are the main
habitats of C. ovata at elevations of 1,430 to 1,500 m
(KUZNETSOV & SCHILEYKO 1997) or at a range be-
tween 1,300 and 1,960 m (KHANAL & BUDHA 2013)
in Nepal. The snails are also encountered frequently
on bamboo fences and tree trunks in the urban hab-
itats of West Bengal (NANDY et al. 2022). There are
few other studies on the morphological characteris-
tics, distribution, life histories and habitat preferenc-
es of C. ovata, but SAHA & ROY (1994b) described
egg cannibalism, and found that C. ovata oviposited
34.17 = 3.34 eggs per clutch with an incubation pe-
riod of 9 to 26 days.

Studying snail life history features and reproduc-
tive strategies helps to understand their adaptability
and interaction with the environment and to evalu-
ate population dynamics (NYLIN 2001). In addition
to growth and development, information on life his-
tory traits also involves assessing the adaptive meth-
ods of organisms that ensure their fitness and surviv-
ability and understanding their strategies of resource

MATERIAL AND METHODS
SNAIL COLLECTION

During the monsoon season (July 2016) adult C.
ovata were collected from randomly selected unman-
aged and partly managed gardens situated in and
around Kolkata metropolitan area (22°32'27.96"N,
88°20'16.08"E), West Bengal, India. Adult C. ovata are
easily recognised, with a depressed shell, pale white,
and slightly descending in front (Fig. 1) (MITRA et al.
2004). The snails were collected by hand from bam-
boo fences, concrete garden walls, decomposed dead
wood of the drumstick tree (Moringa oleifera), leaves
and pseudo-stem waste of banana tree, and moist
garden soil and kept in plastic containers (Tarson®,
India; 100 ml capacity), in which the moisture and
humidity were maintained using a wet cotton ball.
The collected snails were brought to the laboratory
for rearing in a controlled environment.

REARING SNAILS UNDER LABORATORY
CONDITIONS

In laboratory conditions, the freshly col-
lected snails were reared in a glass terrarium

allocation to reproduction. All these features are
essential in determining age-specific variation in to-
tal reproductive value (SEATHER et al. 2013), and in-
traspecific variation in growth and survival (ALONZO
& KINDSVATER 2008), which can be used as a basis in
population ecology to construct a general concept on
reproductive fitness of species influenced by natural
selection (BAUR & BAUR 2000). In terrestrial snails,
patterns of growth, reproduction and life histories
are very diverse. There are few empirical studies
on the life history features of terrestrial snails like
Helix lucorum (STAIKOU et al. 1988), Monacha cartu-
siana (STAIKOU & LAZARIDOU-DIMITRIADOU 1990),
Bradybaena fruticum (STAIKOU et al. 1990), Eobania
vermiculata (MOHAMED & ALI 2009, 2013), Cochlicella
acuta (MOHAMED & ALI 2011).

The pestiferous land snails Macrochlamys indica,
Lissachatina fulica, and Allopeas gracile (RAUT & GHOSE
1979a, 1979b, JAHAN et al. 2002, DICKENS et al. 2018,
NANDY & ADITYA 2022b) have already been studied
to highlight their life history and fecundity features,
as an aid to their control. As C. ovata is also a serious
pest of commercial plants; this study was designed
to observe the growth pattern, oviposition, fecundi-
ty schedule, longevity, and other life history traits of
this species for the same reasons. As an extension,
information obtained on C. ovata will be useful to
highlight its pest potential and impact on available
crops.

(30 x 23 X 13 cm), filled with 4 cm thick moist soil
at the bottom. Each rearing terrarium had moist and
cut leaf sheaths of banana pseudo-stem. The top of
the terrarium was covered with a perforated trans-
parent plastic sheet that allowed air circulation while
maintaining moisture (STURM et al. 2006). At least
ten such rearing glass terraria were used in this study
to maintain all the field-collected snails. The terraria
were kept at room temperature (25-27 °C) and water
was sprayed inside it to maintain the moist condition
and relative humidity. In the rearing terrarium, the
snails were fed with slices of cucumber. All the rear-
ing terraria were monitored regularly (GODAN 1983,
MOHAMED & ALI 2009, 2011) and the remaining
food, faeces, and dead snails were removed.

EXPERIMENTAL DESIGN

Each of the rearing terraria was monitored daily
for the presence of eggs. The snails (P-generation)
were found to lay eggs generally under the ba-
nana pseudo-stem or on moist soil. They laid eggs
in round and gelatinous clutches (Fig. 2). The egg
clutches were then transferred in separate plas-
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tic containers (100 ml) on the moist soil bed until
hatching. An individual cohort was made up of the
juveniles that hatched from various clutches on a giv-
en day (MOHAMED & ALI 2013). Therefore, in each
cohort, the number of snails varied. The cohort was
maintained in a separate plastic terrarium (16.5 cm
in diameter x 10.5 cm in height) with a 2 cm thick
moist soil bed and small pieces of banana pseudo-
stem. A total of 11 cohorts (the number of snails in
each cohort: n = 8, 36, 10, 29, 9, 30, 60, 30, 7, 10
and 30) were considered for the study. The snails
were fed with the slices of cucumber throughout the
experiment. The plastic terraria were monitored at
regular intervals for maintaining food and moisture,
and the occurrence of any dead snails that represent-
ed their natural death. The terraria were cleaned at a
regular interval of 72 hours.

Measurements of shell length, shell width (Fig. 3),
and body weight of at least 7 snails from each cohort
were measured weekly to observe the growth pattern.
The date of the first oviposition and subsequent date
of oviposition were noted for each cohort. The egg
clutches were counted and transferred to another
container. The last oviposition date was also moni-
tored. The data on fecundity and mortality were also
counted to assess the survival, growth, and develop-
ment of the C. ovata population.

DATA ANALYSIS

Growth was assessed through the change in
shell length and body weight as a function of time
and tested following the von Bertalanffy growth
model with a growth equation for shell length

SW

Figs 1-3. Cryptaustenia ovata (H. E Blanford, 1871): 1 — specimens; 2 — eggs; 3 — morphometric measurements of C. ovata

shell width (SW) and length (SL). Scale bar 10 mm
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I, = 1,(1 — (et~ )), where L, is the shell length
(in mm), at time t. 1., k and t, are von Bertalanffy pa-
rameters (VON BERTALANFFY 1938, DAY & FLEMING
1992, WELLS & KEESING 2019). Values of k and 1,
of the growth parameters were estimated from the
Chapman straight-line equation (y = a + bx) that is
constructed from the relationship between 1, ; and 1..
The slope b and intercept a represent the functions
e(—=k) and I x [1 — e(—k)], respectively. The time
t is the instantaneous time while t, is obtained as
to=t+ (1/k) In(d_ —1)/()). The relationship
between total length and body weight (W = a x SLbP)
was employed for the growth equation of body weight
as BW, = BW_(1 — (e7k - ©)))b where BW, is the
body weight (in mg) of the snail. The data on the
expected and observed values of shell length and
body weight were compared using the paired t-test
to assess if the growth data fitted the von Bertalanfty
growth equation.

The daily counts of mortality in each cohort were
combined to construct the aggregate life table for C.
ovata (KREBS 1999). The following life table parame-
ters, such as (n,) = the number of individuals at age
x, (1) = the proportion of the original cohort that
survives to age x, (L,) =1, + 1,7 /2, (d,) = number
of deaths between age x and age x + 1, per capita
rate of mortality during the age interval x tox + 1 =
(99 = dy/ L,, and life expectancy at age x = (e,)=
sum of L, / 1, were estimated for the life table of
snail C. ovata reared in laboratory conditions.

RESULTS
ESTIMATION OF GROWTH PATTERN

The shell length (SL), shell width (SW), and
body weight (BW) of the snails (n = 259) were
measured until their death. Changes in body weight
(R2 = 0.994; Fig. 4) and longevity (RZ = 0.926;
Fig. 5) of the snails were in increasing function with
the shell length and compiled with power equa-
tion. The relationship between shell length and
shell width followed the linear regression model
(R2=0.997; Fig. 6). Mean body weight, shell length,
and shell width of the 0-day hatched snails were
1.834+0.13 mg, 1.49+0.053 mm, and 1.97+0.057
mm, respectively. The growth measures of six co-
horts with the largest number of individuals (n = 36,
10, 29, 30, 60, 30) were considered for the von
Bertalanffy growth model. It was observed that the
shell length of C. ovata increased until the 17th week
and after that, the growth rate gradually reached a
stable condition. Comparison of the observed and
expected I, values did not show a significant differ-
ence (difference = —0.111; p = 0.907; n = 29 paired
data), indicating increase in shell length was per-

The fecundity schedule was deduced using suit-
able formulae (KREBS 1999, SMITH & SMITH 2001)
with slight modifications owing to the hermaphro-
ditic nature of the snail. m, represents age-specific
fecundity. The gross reproductive rate was calculated
by summating the number of eggs produced by the
survivors, GPR = YY_, m,. To determine the num-
ber of offspring produced per individual during life
the net reproductive rate was calculated by using the
formula:

R,_v x Im

0=3Yy=p X %
The cohort generation time Tc = Yxl,m, / R, and

the intrinsic rate of population increase (r,,) was ob-
tained as:

r = zlxmx loge Ylyxmy
" 2xlm
The age-specific reproductive values (V,) were
calculated as:
—IX
e 1m,

X efrxl

X

The experiment was statistically analyzed using
the XLSTAT software (ADDINSOFT 2010), follow-
ing the selection of suitable statistical tests (KREBS
1999, ZAR 2009).

fectly fitted with the von Bertalanffy growth equa-
tion (Fig. 7). Likewise, the increase in body weight
(the body weight of each snail was estimated sepa-
rately during the study period) was fitted with the
von Bertalanfty growth equation, and the observed
and expected body weight did not show significant
differences (difference = —38.79; p = 0.7; n = 29
paired data; Fig. 8).

SURVIVORSHIP AND LIFE TABLE
CHARACTERISTICS

Only six cohorts (n = 36, 10, 30, 60, 7, 10) were
considered for the life table construction out of elev-
en due to early age mortality compared to the rest.
Individuals in the cohort had different levels of lon-
gevity, with a maximum longevity of 205 days. The
survivorship patterns of C. ovata (Figs 9-10) are char-
acterised by high mortality rates at the juvenile stage.
The life expectancy of C. ovata is shown in Fig. 11.
The mean life expectancy was 58.63 = 1.99 days. The
life expectancy and mortality rate of the snail C. ova-
ta were estimated from the life table data (Table 1),
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Figs 4-8. Graphical representation of the growth of C. ovata
and changes in life history parameters with age: changes
of bodyweight (4), longevity (5), shell length as a func-
tion of shell width (6), simulation of shell length (7)
and body weight (8) with von Bertalanffy growth model

which revealed that the life expectancy of 0-day-old
snails was 34.58 days, and the day before death, the
life expectancy became 1.3 days. The age-specific life
table of C. ovata is shown in Table 1.

ESTIMATION OF FECUNDITY TABLE

The first day of oviposition reflected the date of
gaining sexual maturity. Individuals of six cohorts
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(n = 36, 10, 29, 30, 60, 30) had heterogenous egg
production capacities. The onset of the reproduc-
tive period occurred between 78 and 111 days when
the mean shell length and the corresponding body
weight of the snails (n = 21) were 9.09+0.33 mm
and 484.97+44.84 mg, respectively, whilst, at last
reproduction (day of last oviposition) the mean shell
length and body weight of the snails (n = 14) were
10.69+0.23 mm and 744.52+44.3 mg. The oviposi-
tion period of C. ovata ranged from 9 and 62 days
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Table 1. Age-specific life table of C. ovata. The cumulative data of six cohorts (n = 36, 10, 30, 60, 7, 10) were considered

for construction of life table

Age (in weeks) n, 1, d, Ox L, T, ey
1 118 0.686 0.058 0.085 0.657 28.628 41.729
2 73 0.424 0.017 0.041 0.416 25.090 59.116
3 49 0.285 0.012 0.041 0.279 22.608 79.357
4 41 0.238 0.006 0.024 0.235 20.788 87.207
5 36 0.209 0.000 0.000 0.209 19.244 91.944
6 32 0.186 0.000 0.000 0.186 17.849 95.938
7 31 0.180 0.000 0.000 0.180 16.561 91.887
8 31 0.180 0.000 0.000 0.180 15.299 84.887
9 31 0.180 0.012 0.065 0.174 14.038 77.887
10 25 0.145 0.000 0.000 0.145 12.945 89.060
11 24 0.140 0.000 0.000 0.140 11.942 85.583
12 22 0.128 0.000 0.000 0.128 11.023 86.182
13 21 0.122 0.000 0.000 0.122 10.137 83.024
14 20 0.116 0.000 0.000 0.116 9.302 80.000
15 19 0.110 0.000 0.000 0.110 8.520 77.132
16 19 0.110 0.000 0.000 0.110 7.747 70.132
17 19 0.110 0.000 0.000 0.110 6.974 63.132
18 19 0.110 0.000 0.000 0.110 6.201 56.132
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Table 1 continued
Age (in weeks) n, 1, d, dx L, T, ey

19 17 0.099 0.000 0.000 0.099 5.445 55.088
20 17 0.099 0.000 0.000 0.099 4.753 48.088
21 16 0.093 0.000 0.000 0.093 4.087 43.938
22 16 0.093 0.000 0.000 0.093 3.436 36.938
23 15 0.087 0.000 0.000 0.087 2.794 32.033
24 13 0.076 0.000 0.000 0.076 2.206 29.192
25 13 0.076 0.000 0.000 0.076 1.677 22.192
26 13 0.076 0.000 0.000 0.076 1.148 15.192
27 10 0.058 0.012 0.200 0.052 0.663 11.400
28 8 0.047 0.000 0.000 0.047 0.331 7.125
29 5 0.029 0.006 0.200 0.026 0.038 1.300

Table 2. Age specific reproductive table of C. ovata. The cu- 12 250 Ty = —0.0255x + 4.4154x - 67.305

mulative data of six cohorts (n = 36, 10, 30, 60, 7, 10)
were considered for construction of reproductive table

of C. ovata
B
1 0.699  0.000 0.000 0.000
2 0.444  0.000 0.000 0.000
3 0.333  0.000 0.000 0.000
4 0.268 0.000 0.000 0.000
5 0.235 0.000 0.000 0.000
6 0.209  0.000 0.000 0.000
7 0.203  0.000 0.000 0.000
8 0.203  0.000 0.000 0.000
9 0.203  0.000 0.000 0.000
10 0.163  0.000 0.000 0.000
11 0.157  0.000 0.000 0.000
12 0.144 0.000 0.000 0.000
13 0.137  0.000 0.000 0.000
14 0.131 28.000 3.660 358.693
15 0.111  0.000 0.000 0.000
16 0.111 21.000 2.333 261.333
17 0.111 25.000 2.778 330.556
18 0.111 26.000 2.889 364.000
19 0.098  0.000 0.000 0.000
20 0.098 22.000 2.157 301.961
21 0.092  0.000 0.000 0.000
22 0.092  0.000 0.000 0.000
23 0.085  0.000 0.000 0.000
24 0.072  0.000 0.000 0.000
25 0.072  0.000 0.000 0.000
26 0.072  0.000 0.000 0.000
27 0.052  0.000 0.000 0.000
28 0.046  0.000 0.000 0.000
29 0.026  0.000 0.000 0.000
R, 64.614 Yxl.om, = 6731.23
r, 0.017
T, 104.176
A 1.043

Reproductive values (Vx)

13097

Eggs / individual

0.0 +&-o-a-e

R*=0.6192

25 50 75 100 125 150

Age (in days)

10 15
Aae (in weeks)

20 25

Fig. 12-13. The graphical presentation of the reproductive
values V, (12) and egg per individual as a function of
age (in days) (13)
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(in each cohort). Production of eggs per individual
increased rapidly with age and then started to fall
after the 17th week (we estimated the egg produc-
tion by dividing the number of eggs laid by alive in-
dividuals in the cohort). The net reproductive rate
(Rg) was 64.614 and the cohort generation time (T,)
was 104.176 days. The intrinsic rate of increase (r,;)
was estimated at 0.017 and the finite rate of increase
(A) was 1.043. Age-specific reproductive values of

DISCUSSION

The life history traits like body size, longevity, re-
productive time, and fecundity reflect the fitness and
the pattern of the life history of land snails (COWIE
1984, JORDAENS et al. 2007, DILLEN et al. 2009).
Life-history traits also indicate effective population
size ratios, dispersal, and effects of land snail spe-
cies on the ecosystem (WAPLES et al. 2013). Apart
from being noted as a serious pest of the mulberry
plant (DAS et al. 1989, AVHAD et al. 2013), and other
agri-horticultural plants (RAUT & GHOSE 1984), the
information available on the life history features of C.
ovata in India was inadequate (SAHA & ROY 1994b).
Thus, evaluating the life history features of C. ova-
ta provides insight into the adaptive features and
consequences at the population level. As studies on
helicarionids are scarce, a detailed investigation of
the life history features of C. ovata in laboratory con-
ditions was very much imperative and comparison
with other members of the same group is expected
to help assess its population dynamics (NAGARAJAN
et al. 2021).

C. ovata showed a similar growth pattern as
shown by some other stylommatophoran land snails
such as Theba pisana (COWIE 1984, ABD-ELHALEIM
et al. 2022), Limicolaria flammea (EGONMWAN 1992),
Balea perversa (BAUR & BAUR 1992), Succinea costa-
ricana (VILLALOBOS et al. 1995), Ovachlamys fulgens
(BARRIENTOS 1998), Discus rotundatus (KUZNIK-
KOWALSKA 1999), Habroconus semenlini (SILVA et al.
2009), Brevisentis sp. (HYMAN et al. 2017), Parmarion
martensi (HAMILTON et al. 2020), and Allopeas gracile
(NANDY & ADITYA 2022b). The growth rate was max-
imum at the initial stage (first 9th-10th week) of the
life cycle and continued to increase till the 17th week
and then gradually reached a stable condition. As ob-
served in helicarionid snail O. fulgens (BARRIENTOS
1998), the growth pattern of C. ovata is an indeter-
minate type where the growth continues even after
attaining sexual maturity (CARVALHO et al. 2008).

The maximum survival time of the snail C. ova-
ta in laboratory culture was about 29 weeks (n = 5).
In contrast, the other stylommatophoran snails,
such as O. fulgens (BARRIENTOS 1998), S. costaricana
(VILLALOBOS et al. 1995), P. martensi (HAMILTON et

C. ovata are shown in Table 2. The data on survivor-
ship, life expectancy and fecundity were utilised to
estimate age-specific reproductive values (V,). The
reproductive values were graphically presented as a
function of age, which complied with the polynomi-
al regression equation (Fig. 12). Eggs per individual
increased gradually with age reaching a peak during
the middle of the reproductive period (Fig. 13).

al. 2020) have a life span of about 36, 44, 48 weeks,
respectively. While the snail Monacha cartusiana (AL-
DOORI et al. 2023) and A. gracile (NANDY & ADITYA
2022b) reared in cohorts of multiple individuals
showed an even shorter life span of about 21 and 27
weeks respectively, other stylommatophorans such
as Theba pisana (COWIE 1984), Eobania vermiculata
(MOHAMED & ALI 2009), Helicodonta obvoluta (MALTZ
2003), Discus rotundatus (KUZNIK-KOWALSKA 1999)
have a comparatively long lifespan of 104, 131 156,
182 weeks, respectively; these are iteroparous spe-
cies. In this study, C. ovata exhibited high mortality
in the early and late middle of life. A high mortality
level in early life is probably because of increasing
intraspecific competition as the hatchlings appear to
increase population density as observed for Helix lu-
corum (STAIKOU et al. 1988).

Many terrestrial pulmonates generally gain rap-
id sexual maturity that often lasts for a short peri-
od (BAUR 1989, SAHA & ROY 1994b), while few
are long-lived (CAMERON 2016). Several studies
showed that the earliest oviposition began on about
20, 42, and 93 days after eclosion in the case of
snails A. gracile (NANDY & ADITYA 2022b), O. fulgens
(BARRIENTOS 1998), B. perversa (BAUR & BAUR 1992),
respectively. There are exceptions such as Discus ro-
tundatus (KUZNIK-KOWALSKA 1999), Helicodonta obvo-
luta (MALTZ 2003), and Hawaiian Achatinella (COWIE
1992) that require about 1-2 and 4-7 years, respec-
tively for sexual maturation. In C. ovata, the onset of
reproductive event was observed on the 11th week
when the mean shell length was 9.09+0.33 mm. In
another study, C. ovata showed a reproductive phase
of 9 weeks, and during this period the snail oviposits
34.17+3.34 eggs per clutch with an incubation peri-
od of 9 to 26 days (SAHA & ROY 1994b).

In multiple individual cohort cultures, C. ovata
oviposited in small clutches within a short reproduc-
tive period at a very high frequency every 8.81+1.18
days, which is similar to O. fulgens, Zonitoides nitidus
that lays eggs in clutches at an interval of every 9-13
days (DIDIER & RONDELAUD 1987, BARRIENTOS
1998). This oviposition strategy of C. ovata is an
adaptive life history trait modality of snails as a pest,
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which may be associated with rapid population dis-
persal and establishment in a new habitat, as pre-
dicted for the slug Mariaella dussumieri (BARMAN et
al. 2022) and other snails (RAUT & GHOSE 1984).
Since, the humidity, temperature, soil moisture, and
availability of food determine the survivability and
colonisation potency of the species in a new habitat,
the observations carried out in laboratory conditions
may deviate from what happens in the natural envi-
ronment, where the availability of resources and hab-
itat structure may vary. Therefore, assessment of life
history traits under varying degrees of environmental
factors is further required to validate the influence of
biotic and abiotic factors on the life history features
of C. ovata. Nevertheless, the present investigation
on C. ovata substantiates its early reproductive ma-
turity and rapid growth rate (BENGTSSON & BAUR
1993). This study of the mortality, fecundity, and
growth measurement of the pest snail C. ovata pro-
vides important data for managing their population
dynamics that enabled prediction about the extent of
infestation and population abundance of the snails.
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