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ABSTRACT

The study examines the effect of different incubation days on the growth
rate and colour changes of hatchlings of African Giant Land Snail
(Achachatinamarginata). A total of 100 eggs were incubated for the experiment,
10 eggs were hatched on each day from the 16th to 30th day of incubation, at an
interval of 2 days, while those left to hatch naturally served as control for the
experiment. The viscous yolk fluid of the eggs hatched on different incubation
days were observed, the initial weight of hatchlings were taken while the weight
gain and colour changes were monitored for two weeks. The result of the
experiment reveal ed that the quantity of the viscousfluid reduced astheincubation
daysincreased. Initial mean body weight of the hatchlings varied from 1.50g on
the 16th day of incubation to 2.73g on the 30th day of incubation and the
control weighed 3.90g. The colour of the shell ranged from light yellow to coffee
brown while the head-foot changed from light yellow to black in hatchlings.
Those hatched on the 16th died after five days when the viscous yolk fluid dried
up. Thisimpliesthat at this stage, the hatchlings cannot survive outside the egg’s
shell. The incubation period of eggs of African giant land snail has great effect
on the growth rate and colour changes of the hatchlings, especially those hatched
below 22nd day of incubation. Since there is no significant difference in the
growth rate of the snails hatched fromthe 22nd day of incubation, the incubation
days of African giant land snails' eggs can therefore be reduced to 22 days so as
to be able to increase snail meat production in Nigeria.
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INTRODUCTION

Snailsareclassified asmini-livestock (Ebenso, 2006) that serves asimportant source of
animal proteininthediet of both rural and urban householdsin many partsof Nigeria
(Adinyaand Ibekwe, 2010; Agbogidi and Okont 2011; Nwandu, 1999). The supply of
snail meat in Nigeriaislimitedtowhat isgathered inthewild (Agbelus and Adeparus,
1999), despite the fact that tropical weather has been found to be the best and most
conducivefor snail farming (Adinyaand | bekwe, 2010). A short supply of wild population
of snail isontheincrease dueto declinein snail population resulting from humanimpacts
and other anthropogeni c factors such asdeforestation, dash and burn agricultura practices
and over exploitation of thisanima (Engji, Ogogo, Emmanuel -1kpemeand Okon, 2008;
Raut and Barker, 2002). It has been reported that snail’ savailability isseasona (Ugwu,
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Ogbu and I kechiuno, 2011), being much more availableintherainy season (Akinnus,
1998) and scarce during the dry season (Oshiyemi, 2011), becausethey aestivate during
thedry season (Okafor, 2001). Thisseasondity hasto be controlled toalow for al seasons
availability of snail meat because Amubode and Ogogo (1989) aver that snails can
reproduce throughout the year if favourable humidity and adequate soil moistureare
dimulatedintherearing unit. In Nigeria, success ve governmentshad embarked on policies
and programme aimed at boosting sustai nable macro-livestock and micro/mini-livestock
production (Effiong and Onyenweaku, 2006). Snails have become atool for poverty
alleviation (Ebenso, 2006), and it has been discovered that snail productionisassociated
withrapid returns per unit investment (Adinya, 2006). Also, ready marketsexist for snail
from both domestic consumption and foreign markets (Cobbinah, Vink and Onwuka,
2008; Moyin-Jesu and Ajao, 2008; Raut and Barker, 2002).

Inrecent years, the production and marketing of snall productsisathriving busness
that provides employment to hundreds of peoplein Nigeria(Adinyaand Ibekwe, 2010)
but this productionisstill inadequateto bridge the demand-supply gap (Ebenso, 2003;
Murphy, 2001; Peoletti, 2005). Toincreaseproductivity of snail inNigeriaand to effectively
fill thedemand-supply gap and enhance captive breeding of snall, thereistheneed for the
understanding of their biology (Omole, 1998). Snail showsgreat advantagesand potential
intheareasof nutrition, growth and reproductive biology (Ekanem and Umoh, 1997). It
has high reproduction rate (Datuin, 1993), and itsgrowth potentials makesit possibleto
have very good outputs (L ameed, 2006). The embryonic devel opment of snail hasaso
been reported by variousresearcher such asAdenuga(2012), Bhramachery (1992), Demian
and Yousif (1975), Md. Moniruzzanam, Badrun and Md. Sarwar (2007); Okon, Ibom,
Ebenso and Bassey (2013). At present, thereisno report on the effect of varyingincubation
periodsof the A. marginata eggson growth rate and colour changesof the hatchlings. It
isinthislight that thisstudy was carried out to provideinformation on thissubject and to
seeif theincubation days of snailscan bereducedtoincreasesnail productionin Nigeria

MATERIALSAND METHOD

Thisstudy wascarried out at theWildlife Domestication Unit of the Federal University of
Technology, Akure, Ondo State, Nigeriaasdescribed by Agbelus and Adeparusi (1999).
A total of 100 eggsused for the experiment were collected from parent stocksreared in
thesnail pen of theWildlife Domestication Unit. Theincubation chamberswerewel |-
ventilated 26 x 26 x 30 cm?baskets, with perforated baseto allow drainage of excess
water. Theeggswereincubated by burying them in theincubation medium—amixture of
loamy and sandy soil —to adepth of about 2.5cm as described by Awesu (1980). The
averagetemperature and rel ative humidity during the experimental period ranged from
25°C 10 30°C and 50% to 70% respectively. Okon et al. (2013) report the devel opment
of some specific organs of the snailet on the 12th day of incubation but complete
condensation of the body part into the shell bearing the mantle during the 16th day. Itisas
aresult of their finding that the hatching of eggsfor thisexperiment started on the 16th day
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of incubation because the embryo of A. marginataisfully developed onthisday. The
eggswere hatched by the researchersstarting from the 16th day to 30th day of incubation,
with atwo-day interval. Some eggswereleft to hatch naturally and thisoccurred on 34th
day of incubation, serving ascontrol for the experiment. The natural hatching of theeggs
wastaken to mean when the hatchlings were seen crawling out of their egg shellsafter
cracking ontheir own. On each sampling day, 10 eggsincubator were carefully removed,
cleaned them thoroughly to remove soil from the shell and kept them in a petri dish.
Afterwards, the eggswere manually hatched by cracking the shell of each eggwitha
spatulaand the content poured inside petri dishesfor observation. After observing the
contentsand taking theinitia recordsof the hatchlings, they werethentransferredinto an
incubation chamber wherethey were observed for two weeks before the experiment was
terminated. The hatchlingswerefed with fresh shoot of pawpaw (Carica papaya) leaves
(Omole, Obi, Soetan and Olaseinde, 2010). Parameterseva uated included initial weight,
viscousyolk fluid, weight gain and col our changes. Theweight gain of the hatchlingswere
taken every other day whilethe colour of the hatchlings were observed at three days
interval. Thegrowth ratewascal cul ated asthetota increasein weight over theduration as
shown below:

Final weight — Initial Wei ght
Number of Observation Days

Growth Rate =

Data collected during the experiment were subjected to one-way Analysisof Variance
(ANOVA) inorder totest for significant difference between the mean weight-gain of the
hatchlings hatched on different incubation days.

RESULTSAND DISCUSSION

The results of the experiment are presented in figure 1 and tables 1 - 4. The natural
hatching of theincubated eggsin thisresearch which occurred on the 34th day issmilar to
thefinding of Ogogo (1989) which occurred between 24 -37 daysbut differed fromthose
of Okon, Ibom and Odido (2011), Okon, Ibom, Ebenso and Bassey (2013), and Omole
and Kehinde (2005), that reported 25 — 27 days, 29 days and 25-32 days, respectively.
Thevariation and disparity inincubation periodsmay bedueto variationingeneticfactors
likebreed, strain, age and size of the brood stock, egg size or environmental factorssuch
astemperatureand relative humidity (Okon, Ibom, Ebenso and Bassey, 2013), or exposure
of eggsto fluctuating environmental conditionswhich differed fromtheir near constant
uterineenvironment (Md. Moniruzzanam, Badrunand Md. Sarwar, 2007). Theinitia and
final mean weight of the hatchling issummarized with Figure 1. It was observed that the
weight of the hatchlingsincreased astheincubation daysincreased, except those hatched
onthe 24th and 28th day of incubation. There aivelow weight observed inthesehatchlings
might beasaresult of the sizeand weight of the eggsor the strain of thebrood stock. The
mean body weight of the hatchlings as presented on table 1 showsthat theinitia body
weight of the hatchlings ranged from 1.05g on the 16th day to 3.90g on 34th day of
incubation. Theinitid weight of hatchlingsinthisfindingisalittlehigher thanthoseof Okon,
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Ibomand Odido (2011) which was 1.01 on the 27th day of incubation. After two weeks
of observation, thefinal weight of the hatchlingsranged from 1.95gt0 5.73g for hatchlings
hatched on the 18th and 34th day of incubation respectively.

Hatchlings hatched on the 16th day of incubation died after the 5th day of observation.
Therewasno sgnificant differencein the mean body weight of hatchlingshatched on days
22nd, 26th and 30th of incubation (table 1). Thegrowthrate of the hatchlingsisrepresented
ontable2. A decreaseinweight of hatchlingshatched on the 16th and 18th day of incubation
was observed while those hatched from the 20th to 34th day of incubation showed a
positiveincrease. Therewasno Sgnificant differenceinthegrowth rate of hatchlingswhose
meansare represented with the same superscript. Thegrowth rate of hatchlings hatched
onthe22nd day of incubation had no significant differencefrom those hatched on the 30th
day of incubation.

Theviscousfluid of the eggs observed on different incubation day reveal ed that
the colour of the viscousfluid becamelighter and reduced in quantity astheincubation
daysincreased. The colour of thefluid changed fromlemon onthe 16th day of incubation
tolight milk onthe 26th day of incubation. It was noted that the hatchlings hatched on 16th
and 18th day were embedded in large quantity of viscousfluid, which reduced asthe
incubation daysincreased. Largequantity of theviscousfluid observedinthisstudy agrees
with thefindings of Demian and Yousif (1975) and Okon, Ibom, Ebenso and Bassey
(2013). 1bom (2009) positsthat the reduction in egg liquid mass during the embryonic
development isasaresult of baby snail feeding ontheliquid mass. Thelarge quantity of
viscousfluidinthe hatchlings hatched on the 16th and 18th day of incubation might have
resulted intheweight lossof the hatchling because asthefluid dried up, theweight of the
hatchlingsreduced.

Unlikethe hatchlings hatched from the 18th day of incubation that survived after
thefluid dried up, those hatched on the 16th day of incubation werefound dead after the
5thday of observation. Thissuggeststhat hatchlingshatched onthe 16th day, still depended
ontheyolk’sfluid and could not survive outsidethe egg’sshell though all the organswere
devel oped. The observations made on the colour changes of the hatchlings' shell and
dead-foot (ediblepart) isshown ontable 3 and table 4 respectively. Thecolour of the shell
of the hatchlingsvaried fromlight yellow on the 16th day to dark brown on the 34th day
(Table 3). Okon, Ibom, Ebenso and Bassey (2013) report that the shell of hatchlings
hatched on the 16th day of incubation wasyellowish, dark yellow for thoseincubated for
20 daysand dark brown for those hatched on the 24th day.

It was noted that hatchlingsfrom eggsincubated for 20 daysretained thelight
yellow colour for alonger period whilethoseincubated for 22 daysupward had their
shellsattain the colour of thosethat hatched naturdly (dark brown) within saven days. This
showsthat it would take morethan 15 daysfor snailshatched on the 20th day and below
to attain the dark brown colour observedinthe natural hatchlings. The colour of the head-
foot varied fromlight yellow for thoseincubated for 16 - 20 daysto black and whitedots
for thoseincubated for 24 - 30 days (Table 4). Okon, Ibom, Ebenso and Bassey (2013)
described the colour of the edible part of hatchlings hatched on the 20th day asmilky
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colour. It was a so observed that those hatched on 16th — 20th day took up to 7 days
beforethey attained thegrey colour observed in hatchlingsincubated for 22 daysand took
15 days before attaining the dove grey colour present in day 4 of those hatched on the
22nd day.

Table1: Themean body weight of the hatchlings

Observation I ncubation days(mean weight in grammes)

Days 16th 18th  20th  22nd  24th  26th  28th  30th  34th
1 (Day 1) 1.05 2.00 220 240 212 250 228 273 3.9
2 (Day 3) 1.04 2.02 228 266 214 274 232 287 397
3 (Day 5) 1.03 2.05 231 296 226 279 237 290 440
4 (Day 7) 2.04 234 299 236 28 244 307 450
5 (Day 9) 2.01 238 314 252 292 250 327 458
6 (Day 11) 1.90 240 330 256 318 264 375 500
7 (Day 13) 1.93 248 358 259 328 262 390 553
8 (Day 15) 1.95 251 364 273 350 264 430 573
M ean 1042 199> 236 308 = 241c 297¢ 248 335 470

Means not followed by the same superscript are significantly different (P<0.05)
Source: Experimentation, 2013

Table2: Growthrate of hatchlings hatched on different incubation days

Incubation 16th 18th  20th  22nd  24th  26th  28th  30th  34th
Days

Initial Weight ~ 1.05 200 220 240 212 250 228 273 390

Final Weight 103 195 251 364 273 350 264 430 573

Weight Gain 002 -006 031 124 061 100 0.36 157 183

Growth Rate -0004* -0003* 002 008 004~ 007¢ 002 010 0.12¢

Means not followed by the same superscript are significantly different (P<0.05)

Source: Experimentation, 2013

Table3: Colour changesof thehatchlings shell

Incubation Observation days
days Initial day (Day 1) Final day (Day 15)
16 Light yellow -
18 Light yellow First 5 whorls light yellow, last whorl light brown
20 Light yellow First 3 whorls light yellow, fourth light brown,
last 2 brown
22 First 3 whorls light yellow, First 2 whorls light brown, third brown,
fourth light brown last 2 brown others dark brown

24 First 2 whorls light yellow, others First whorl brown, others dark brown

light brown
26 First 2 whorls light yellow, others First whorl brown, others dark brown

light brown
28 First 2 whorls light brown, others brown Dark brown
30 First whorl light brown, others brown Coffee brown
34 First whorl brown, others dark brown Coffee brown

Source: Experimentation, 2013
Table4: Colour changesof hatchlings' head-foot
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Incubation Observation days

days Initial day (Day 1) Final day (Day 15)

16 Light yellow -

18 Light yellow Grey

20 Light yellow Dove Grey

22 Grey Dove Grey

24 Grey Black with white dots
26 Grey Black with white dots
28 Dove Grey Black

30 Black with whitedots Black

34 Black with whitedots Black

Source: Experimentation, 2013

Initial Weight Final W eight

16 18 20 26 £l 34

" Incubation days

Figure 1: Initial and final mean weight of hatchlings

CONCLUSION

Theincubation period of eggsof African giant land snail hasgrest effect onthegrowthrate
and colour changesof thehatchlings, especidly those hatched bel ow 22nd day of incubeation.
Eggsof African giant land snails hatched on the 22nd day of incubation, with proper
feeding and management, can attain maturity at the sametimewith thosehatched naturaly,
which can helpincreasethe production of snail by reducing theincubation periods. Since
thereisno significant differencein the growth rate of the snailshatched fromthe 22nd day
of incubation, theincubation daysof African giant land snail s eggscan thereforebereduced
t0 22 daysso asto be ableto increase snail meat productionin Nigeria.
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