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ABSTRACT: A preliminary investigation was conductedevaluate the effects of aestivation on theagpctive efficiency of
two giant African land snaildirchachatina marginata and Achatina achatina. A morphometric study of the male reproductive
organs of 42A. marginata and 42A. achatina monitored under 6 weeks of aestivation and 6 wexksost aestivation was
undertaken. The results indicated significant (B.85) atrophy of the organs with increasing lengfttaestivation periodA.
marginata showed higher resistance to morphometric degenertit the adverse condition thAnachatina. In both species, the
sizes of the organs returned to and sometimes thear pre-aestivation states after 2-4 weeks ofrétyoh and feeding. This
indicates that aestivation may be a restful penqareparation for the next breeding season.
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Introduction

Snails belong to the phylum Mollusca whichihie second largest group of phyla following Inae&nail is the
common name of almost all members of the mollusdass gastropoda that have coiled shells in thé athge.
Land snails are therefore any of the many spedissails that live on land, as opposed to thoseltain water.

The domestication and captive rearing of nbsl@s well as other species of manageable siaésth tractable,
prolific and widely accepted for public consumptioave been described as one of the surest wayselfarating
the shortfall of animal protein in Nigeria (FAO, 7® Ajayi, 1971; and Mbah, 1989, Onadeko, 2002)aiRability
of captive bred snails among other things will aedsmment the exploitation of bushmeat from the wiith the
attendant reduction of hunting pressure in wild gam
Presently, the rearing of snail in captivity isatting the keen interest of both scientists anchéas, suggesting the
potential of this species as farm animal of thertin the West Africa sub-region. Our previouslgs have shown
that aestivation is a naturally programmed phenamen snail (Omoyakhit al., 2008a,b) with a number of
physiological benefits (Omoyakhi and Osinowo, 2@1if). This phenomenon has been completely elindnatéhe
captive propagations of snails and may constituém@ term major setback in the domestication.
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In a series of systematic investigations @dtto provide adequate scientific information dre taestivation
(Omoyakhiet al., 2008a,b; Omoyakhi and Osinowo, 2010a,b), biodbamactivities, constitutive and adaptive
changes of giant African land snailaychachatina marginata and Achatina achatina were taken into serious
consideration in order to initiate knowledge of gg/siology of aestivation.

As part of the preliminary investigationstbé physiological implications of aestivation andwsal, measurable
parameters such as weight, length and width ofribke reproductive organs for assessing reprodustivedness
and therefore fertility were monitor during and fpasstivation in the two common giant African lasigails A.
marginata andA. achatina.

Materials and M ethods

The study was conducted at the Snail Resdandhof the College of Animal Science and Livedtdtroduction
(COLANIM), University of Agriculture, Abeokuta. Almkuta lies within the Rain Forest vegetation zoh#/estern
Nigeria at latitude 713’ 49.46"N, longitude 326’ 11.98"E (Google Earth, 2009) and altitude 7@inove sea level.
The climate is humid with a mean annual rainfalllgd37 mm, an average temperature of %2.@nd an average
relative humidity of 82 % throughout the year (60rfdanuary and 94 % in July to September.

Materials used in this experiment includetbtal of 84 apparently healthy snails (A2marginata and 42A.
achatina) of 150 — 200 g liveweight, 42 well ventilated gtia basket cages with covers, 42 each of shalemedrs
and drinkers, humus soil, sensitive electronic Wigig scale, marker for proper identification, drigawpaw leaf
meal, layer's mash and water.

The experiment was laid out in a 2 x 7 faeloarrangement (species x duration) in a compjat@hdomized
design with 6 replicates. The cages were prepanddited with sun-dried humus soil up to a depftbacm and
moistened with 300 ml of water. Each cage was assig drinker and a feeder. The snails were weigisath
sensitive electronic balance. They were randontbcated to the treatments with a snail per basket. treatments
were balanced for snail liveweight. The snails wietea mixture of layer's mash and dried pawpa fheeal (1:1,
w/w) and water providedd libitum. At the end of a 2—week adjustment period, thewights of the snails in all
treatment groups were taken, feed and water wettedveiwn.Prior to withdrawal of feed and water, snails ie th
control group were dissected. Subsequently, sfraits the respective treatment groups were disseafted 2, 4 and
6 weeks of aestivation. At the end of the 6th wemlst-aestivation treatment groups were hydratesuéal) and
fed continuously. They were also dissected after &pd 6 weeks of arousal. Snails were dissectenr@ding to the
procedures outlined by Segun (1975). Various orgare extracted according to the identificatiorsefun (1975).
The weight, length and width of the male reprodwectorgans were collected. Data obtained were amlys
statistically using the Systat Analytical Computeackage, Version 5.0 (Systat Inc., 1992). Tukeyighdst
significant difference (HSD) was used to sepatatenieans where significant differences existed.

Results

The least square means of the weight, leagthwidth of the penis d&. marginata andA. achatina are shown
in Table 1. There were no significant differenc@s>(0.05) in the penis weight and width betweensitecies. The
penis ofA. marginata (3.21 £ 0.12 g) was however longer (P < 0.01) ttieat of A. achatina (2.65 = 0.12 g). The
penis weight was not significantly affected (P 83).by the duration of aestivation and post-aestima Only the
length of the penis oA achatina was significantly (P < 0.05) decreased by lendtaestivation.

For the weight and width of the penile sheathmarginata was significantly (P < 0.001 and P < 0.01) heavier
(0.58 = 0.04 g vs 0.30 £ 0.04 g) and wider (0.8®.82 cm vs 0.76 = 0.02 cm) than those Aofachatina
respectively, while there was no species differance length of the penile sheath. Similarly,taegion caused
weight and width of the penile sheath to decreasadt significantly (P > 0.05) within species aswn in Table 2.

Table 3 presents the weight, length and wadthias deferens ok. marginata andA. achatina. There were no
species differences (P > 0.05) in the weight andtiwof the vas deferens whike marginata had a significantly
longer (P < 0.001) vas deferens (6.66 + 0.22 ci) that ofA. achatina (4.30 + 0.22 cm). Length of aestivation and
post-aestivation did not significantly alter (P %) the weight, length and width of vas deferensath species.
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Table 1. Effects of duration of aestivation and reverse arousal on the sizes of the penis of 4. marginata and

A. achatina
PARAMETER SPECIES LEAST SQUARE MEANS SEM
LENGTH OF AESTIVATION (WKS) POST-AESTIVATION (WKS)
0 2 4 6 2 4 6
Weight (g)  A. marginata 1.30 0.95 0.83 0.74 1.14 1.02 1.15 0.16
A. achatina 1.13 0.94 0.87 0.71 0.90 0.94 0.75 0.16
Length (cm) A. marginata 205  339% 316  3.07° 3.23% 3.42% 3.24% 0.31
A. achatina 3.40% 3.97° 2.18"  2.05 2.41% 2.35° 2.20° 0.31
Width (cm) 4. marginata 057 063 0580  0.66" 0.73% 0.72% 0.88° 0.06
A. achatina 0.63% 0.50° 0.73®  0.64™ 0.78% 0.74% 0.67" 0.06

Values are least square means (+ sem), n = 6
ab \eans with different superscripts within the same parametric row differ significantly ( P <0.05)
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Table 2. Effects of duration o

f aestivation and reverse arousal on the sizes of the penile sheath of A. marginata and

A. achatina ~
PARAMETER  SPECIES LEAST SQUARE MEANS SEM
LENGTH OF AESTIVATION (WKS) POST-AESTIVATION (WKS)
0 2 4 6 2 4 6
Weight (g) 4. marginata ~ 0.75° 042  0.45® 0397 0.63* 0.66" 0.74° 0.09
A. achatina 031® 025 028>  0.24° 0.32% 0.33% 0.40® 0.09
Length (cm)  A. marginata  1.01 1.47 1.24 1.16 1.58 1.67 1.78 0.22
A. achatina 1.99 1.08 1.16 1.27 1.07 1.39 1.81 0.22
Width (cm)  A. marginata  0.70° 1.00° 0.75°  0.82° 0.90* 0.87% 1.13 0.06
A. achatina 061 0545 089"  0.66" 0.92% 0.85% 0.84% 0.06

Values are least square means (+ sem), n = 6
abe \ feans with different superscripts within t

he same parametric row differ significantly ( P <0.05)
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Table 3. Effects of duration of aestivation and reverse arousal on the sizes of the vas deferens of A. marginata and

A. achatina

PARAMETER  SPECIES LEAST SQUARE MEANS SEM
LENGTH OF AESTIVATION (WKS) POST-AESTIVATION (WKS)
0 2 4 6 2 4 6
Weight (g) A. marginata 0.12 0.12 0.10 0.15 0.18 0.21 0.24 0.03
A. achatina 0.11 0.16 0.11 0.16 0.14 0.17 0.19 0.03
Length (cm)  A. marginata 6.39 6.70 5.53 6.97 7.81 7.15 6.07 0.58
A. achatina 4.33 431 4.27 4.85 4.14 4.18 3.99 0.58
Width (cm) 4. marginata 0.19 0.20 0.21 0.19 0.24 0.21 0.22 0.02
A. achatina 0.29 0.22 0.21 0.14 0.25 0.23 0.26 0.02

Values are least square means (+ sem), n =6
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Table 4. Effects of duration of aestivation and reverse arousal on the sizes of the penile retractor muscle of 4. marginata and

270

A. achatina
PARAMETER SPECIES LEAST SQUARE MEANS SEM
LENGTH OF AESTIVATION (WKS) POST-AESTIVATION (WKS)
0 2 4 6 2 4 6
Weight (g) 4. marginata~ 0.13° 0.06° 0.06°  0.06° 0.10% 0.11% 0.13* 0.01
A. achatina 0.05° 0.06° 0.06°  0.06" 0.07* 0.10%® 0.10® 0.01
Length (cm) A marginata ~ 1.44° 2.21° 2.05° 207 2.41° 3.05 3.69° 0.21
A. achatina 1.42° 1.71° 240" 138" 1.97° 2.07° 1.61° 0.21
Width (cm) A. marginata 0.38 0.28 0.39 0.35 0.39 0.35 0.40 0.03
A. achatina 0.32 0.39 0.36 0.35 0.36 0.39 0.34 0.03

Values are least square means (+ sem), n =6
ab N eans with different superscripts within the same parametric row differ significantly ( P <0.05)
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Table 5 Effects of duration of aestivation and reverse arousal on the sizes of the spermatheca of 4. marginata

and 4. achatina

PARAMETER  SPECIES LEAST SQUARE MEANS SEM
LENGTH OF AESTIVATION (WKS) POST-AESTIVATION (WKS)
0 2 4 6 2 4 6
Weight (g) A. marginata 0.08 0.06 0.08 0.09 0.16 0.16 0.12 0.02
A. achatina 0.06 0.08 0.09 0.05 0.07 0.06 0.07 0.02
Length (cm)  A. marginata 1.02 1.19 1.11 1.18 0.82 1.33 0.93 0.18
A. achatina 0.79 0.83 1.06 0.78 1.12 0.72 0.65 0.18
Width (cm) A. marginata 0.48 0.57 0.47 0.44 0.55 0.62 0.59 0.07
A. achatina 0.40 0.39 0.48 0.37 0.63 0.46 0.44 0.07

Values are least square means (+ sem), n = 6

271



NISEB Journal Volume 11, No. 4 (2011)

Significant species differences were obseimggenile retractor muscle weight (0.09 + 0.01 ara + 0.01 g; P
< 0.05) and length (2.42 £ 0.08 and 1.79 + 0.08er;0.001) inA. marginata andA. achatina respectively. Length
of aestivation significantly depressed (P < 0.0 tveight of the retractor muscle by over 50%Aimmarginata
which also significantly returned to the pre-aedion weight after 6 weeks of rehydration and fagdh. achatina
was not significantly affected (P > 0.05) in botises (Table 4). Duration of aestivation did nohiigantly (P >
0.05) affect the length of the penile retractor oheisn both species but at rehydration, the mueaele significantly
(P < 0.001) stretched beyond the pre-aestivatidunevia A. marginata. Species and duration of aestivation and post-
aestivation did not have significant (P > 0.05)rai®on the width of the penile retractor muscle.

The overall averages of the spermatheca wei@hll + 0.01 vs 0.06 g; P < 0.001), lengthsqt®.07 vs 0.85
+ 0.07 cm; P < 0.05) and widths (0.53 £+ 0.03 v640.03 cm; P < 0.05) betweén marginata andA. achatina
were significantly different respectively. Duratiohaestivation and reverse arousal did not sigaifily (P > 0.05)
affect the weight, length and width in the two dpe¢Table 5).

Discussion

This study showed that the species differertid not significantly affect the weight and width the penis.
Penile sheath recorded similar observation. Howgwenis length and the penile sheath weight anchetier were
significantly larger inA. marginata than inA. achatina. This is similar to observations made by Abion@0&) and
Rosiji (2005). Abiona (2005) noted that marginata of equal weight withA. achatina has its reproductive tract
more developed. The penis length and width andptr@le sheath width were significantly influenceg the
duration of aestivation and reverse arousal. Thiges with the observation of Odiete (1999) thatréproductive
organs undergo atrophy during aestivation. Ro&{i05) showed that the values of penis length wégbehn in
snails placed on high soil moisture condition. Tigy not be unconnected with the functional repctisla activity
of snails in high moisture condition of the rairgason which coincides with the post-aestivatioattnent in this
study.

The weight and width of the vas deferens weitesignificantly affected by species itmarginata had longer
vas deferens thaf. achatina. However, Abiona (2005) recorded differences betwhe species for the length and
width of vas deferens and suggested that they wareof the militating factors against successfiiéibreeding.
The lengths of the vas deferens were stretchedtim §pecies as the snails entered into aestivationeventually
returned to the pre-dormancy values when arouseaudh not significantly, this result is similarttee findings of
Rosiji (2005) who observed that the values of vaterens length were higher during the hot wet aold dry
seasons which indicate that the vas deferens leisgfubjected to the balance system between theeamb
temperature and humidity.

Similarly, penile retractor muscle lengthldeled the trend of the vas deferens length duriegtieation. The
same reason as above may also be adduced. Howar,aroused, penile retractor muscle continuezldingate.
The reason for this is quite unclear. The weighirdesed with length of aestivation and recoverethassnail
aroused. This may be in preparation for the reptidel phase of the annual cycle as observed inwtite
(Cobbinah. 1992).
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