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AI}51'IIACT
'l-he cl'l'cct ol-clil-tererrt sources ol'calciut-n supplcntelttatiorl oll gro\\'th pcl'Iorlllanoe of
All'icirrr gialt lancl snail (,,llc'lruc'hulirttt nrtrrgitttrlu) \\'ils illvcstigatccl lirr a pcriocl o1'12

lcclis.'l'lrc stLrcly,rvus corrcluctctl iu 5 u'ttttclcn bttxcs thitt tttcltsttrctl 'l5crlr x'l5ctltx 45 cnl.

l:ach q,6tlcleu trox ci'1-r11inctl 8 All'ican giltnt lartcl sttail. rtllcl caclt strail \vlls a relllicatc'
'l'he expcrirtrcntal cliets r.rsecl wcre: Diet 1:concelltratc -l- ovstcl'shcl[. t)ict ]: L:ollcolltratc

i bonc nrcal. I)ict j:cor.rccnlnrtc l egg shcll. I)ict 4: cottcclrtt'rttc'l sttitil shcll arlcl I)ie1 5:

cu6ccrrtt'utc (control). I)ata collcctccl rvcre: rvcckly r,vcight gaiti" rvccklv shcll lcrlgth gain.

ri,eclilv shcll rviclth gain. 1'eed conversion ratio. claily lcctl irltakc ittlcl tlrot'tality rittio. It
1ias otrsclvccl thirt thc sn:rils tlut r^,,crc lctl on l)ict 3 grtirtctl tltc: higllcst rvcight (8i.'ltig).
highest shcll lcngth incrcrncnt (ti.58crtr) antl hishest shell lviclth itlcrctrletrt (0.72cnt)

rrltile sl1ils tllrt uc;c lctl on l)ict 5 gairtctl Ito *'cight. [rrrt rvcight loss (-(r.70g). lori'est

slicll lcpgth ir.rc;cr1cnt (0.llcrrr)urrrl Ioucst shcll rliclth incrcntctrt (0.0tlorll) as a rcsltlt ol'

calciunt cle llcicncr. Stririls thut rrcre lcrl on I)ict 5 rccortlccl thc highcst (tecl coltvet'siott

11tie (9.()(%). thc lsrvcst ll'erl intllic value (3t)tig) atrcl lorvcsilrlortality rate (37.5%) rvhich

las tftc lcast values.'l'he linclings revculcrl that citlcitrnt ltlitys a partictllarly vital rolc iti
snail diet. Therelbre. it is necessnry that calcium is inclLrclcd in the cliet ol- Ali'ican giant

luntl snuil.

l(cl,rvortls: Calciunt soLlrcc. Aliicau giant lancl snail. grorvtlt ltcrlilntlttllcc. trxperilttcntal

rlict. rle llcie Ircy. supplclttcttts.

I N]'rto Dr-lcTIoN
r\liicln gianl lancl srrail lrclttrtgs to tlrc
phvlrrrl "tnollltscit". clitss "gitstro;locla"

irnrl gcnrts "at'clttchittirtr". lt is tltc sccotltl
lat'gcst in thc rtttitttal I'ittgclolll ((iitscogtle .

1994 antl Mc l)onalcl. 1995). Ocrlcralll'.
snails arc natltrally ltcrbivorcs. llolvcvcr.
thc1, coulcl itlso utilizc artillcial clicts
(Arrrro tt trl..l(X)l). 'lltcv lL'ctl ott tlit'ct'sc
lirotl nrnuing ll'ottt ll'trits. r'cgctltblcs.

conccntrate s. tubcrs. c'lc'. AccorcJing to Isah

ancl l)ctcr (1012). sttails rlre ltoiscless, casy

to hantllc anrl can bc t'carctl itr nlally
pllccs.

Snuils nritinlr' 1-r'clL'r hcrbs attcl

succulcnt lirrits (ltncvborc ancl Ac[ctlrost-ttt.

l99ti: Clotrbirta. l(X)3). brrt lltcy also llcccl

calciunr lirr thcir claily sLrrvival. Olortltt
( I (X)5 ) r'cportctl llutt crtlcitutt plltvs vilttl
lole s irr tttttsclc cotttutctiott. ltot tlltlltc
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sccrction. ccll clil'ision and rcglrlatc thc
acicl- basc stiltLrs ol'[rloocl. It is also
benellcial tbr shell ancl egg lbrt.nation.
Cnlciunr cleficiency in most livcstocli rcsult
irr rcclucecl gror,r,'th l'atc, tiriled appctitc.
clecalcilication o1' slieleton, intpropcr boue
ancl shcll [brnratiott (Olontu. 1995).Snail
tlrrivcs lrcttcl ou calciunr lhrnr thc soil thlrn
othcl sorrrccs (( )l<pclitt itnrl ( )ntucti. 2003 ).

[] ut urccting thc sultlt ly o [' calc ittttt
beconrcs r.r.rorc anrl rtrorc rlil'llctrlt irr largc
scirlc intcnsivc snlilcr'1, cs1-rcciitllf in thc
srrvauuil alca u,hcrc the lrlanry soil has a
Ion, lcvcl ol'cirlcitrnr. 'l'his hus ncccssitatccl
tltc ncctl to sccl' lirl lrltct'nrttivc sottrccs ttl'
cirlciunr.

A lt horrgh sna ils trt i lizc r it rictics o l'

vcgctublcs rvhilc in thc u iltl (l'hilips.
1992). large scale procluctiott ol'snails lras

becn linritecl lry the availability o['aclecluatc
ll'csh natural lcctling nratcrials. espccially
in srr \/irnna arca. I n orclcr to aclt ievc
success in snlil clomcstication appropriate
lccrling nrutcrills othcr than ll'csh naturitl
hcrbages rlust trc nracle uvailablc.

llrcrc(irle. thcrc is u nccrl to lL'ccl

snails ()n c()ncclrtralc * ith rlil'lcre nt soLlrce s

ol'calciLnn srrl-rplcnrcnt to incrcasc thcir
glou tlt pcrlirrnurnccs. 'l his stttclt' \\'i.ts

tlrclclirlc. conrltrctccl to invcstigirtc thc
qlouth pcrlbnnancc ol' z\ll'icun giuut litttcl

snaiI lcd ol] c[il'lcrcnt calcitrnr s()Llrcc

sr-r1-lplcntcnts.

IVI A'tIiRI ALS AN D M E'I'IIOD
'l'hc cxpcrinrenl rvas carriccl out in the
nrini-z,ou ol' lrcrlcral Collcgc ol' Wildlil'c
It4anagcrnent, Ncw Ilussa locatccl in the
sa\/ArlnA zone ol Nigeria. It is a senri

r-urtural rescrvc bctwecn Kainii [)anr ancl

Nerv Bussa 'l'or,vnship. about 2 knr along
Arvurur I{oacl. It lics bctrvccn latituclcs 7('

l0 anrl 10"00 N ancl longitude 4" 3O'antl
+()"ll'l: (Aclcuctun c,/ rr1,, l9t'i-l).
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'l'hc lvcragc nronthly nraxit-nuttr

tcurpcrutirrc is 30"C. thc highcst vulue
being 4l"Cl rvith a meAn annual relative
hLrmiclity ol' 6096 ancl thc nrcan annual
rainIirll o1' l04.4,5nrrl. 'l-he llrst rain occLn's

normally in March. 'l'hc peak ol'the rainy
scason is in thc rlonths ol-.lLrly atid August
bclorc grirrlrurllv rlcclining in Sc1-ltcnrbcr
(Osalirvc lrttrl ( )nlcltntrsi. I()8-l).

Ilxpcrinrcntal tlcsign
A u,oorlcn box hotrsirtg svstcr.tt rrirs rrsccl

lor rearing thc snai[. liivc (5) tt,ooclcu

boxcs cach rvith clin-rcnsion ol'4,5nr x 4,5nr

x 4-5nr \\/crc ctlrtstrrrctccl. 'l'he rvootlcr.r

boxcs ri,crc llllccl rvith loanrl soil rich in
organic nrattcrs to a clcpth ol'5cnr. Alscl the

stlrrrls ol'tlrc vn'ooclcn borcs rvclc placccl itr
largc tin cor-rtaincrs in u,hich engine oil
was pourcrl to prcvcrtt insccts ll'onr

cntcring thc boxcs. 'l'hc lrousc rvas shaclccl

by Atrtlirut'lttu itttlit'u. Watcr was

sprinklccl claill, to l<.ccp thc cnvimnnrcnt
nroist at all lirncs.

Iitlrt-1, gl'()\\'cl' snail stocli.s \vcrc

1-lttrclurscrl loclrllr lt ( ).jc ntarl'ct. Itrrtrllttt.
Or o Statc. ('are r,vas takcn uot to sclcct
snails rvith iniurecl and pcrlbratccl shcll. All
snuils wcrc lcd rvith pa\\'paw lcavcs.
tlcvoicl ol'culciutr lbr 3 r,veclis to itllow
thenr usc Lr1-r tltcir storccl calcir.rur aurl to
nrani I cst svrrrptort.ts o I' caIci uut clcllcicncy.

Bxpcrinrcnt:rl dicts
Dietl: Clonccntratc 'F oystcr shell
Diet2: Corrccntratc I bonc n-tcal

Dict3: C'onccntnrtc t cgg shcll
Dict4: ('onccntrutc + snail she ll
I)ict ,5: ('onccntratc rvithout citlciunl
sourcc (coutlol )'l'ablc I inclicates the percentage
cor-n1-rosition ol' cxpcrir-ncntal tlicts used fbr
this stucly.
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Tablc l. Pcrcentage composition of cxpcrimcntal diets
Ingreclients o% Diel 1 Diet 2 Diet 3 Diet 4 Diet 5

t

Maiz-c bran
I'alnr hennel cahe
(irorrnclrtut calic
I-1'si rle

Vitanrin prerrix
I{ice bran
Soya bcar-r

Wheat bran
Mcthioninc
Ot'str:r' shcll
[]onc ureal

Irgg shcll
Snail shcll

35

l4
l4

0.25
0.2s

11

5

15

0.,s

5

35

14

t4
0.2_5

0.25
11

-5

l5
0.5

5

100

35

l4
l4

0.t5
0.2s

ll
-5

l5
0.5

-)

l(x)

35
14

l4
0.25
0.25

ll
5

l5
0. -s

.5

100

40
14

t4
0.25
0.25

lt
5

15

0.5

!':llyll!:llytl uttul.t',;i.; _ _11! l(x)

l)ltl collection antl Anah,sis
A totirl ol'lirrty growcr snails wcrc
t'nnclotttll, selcctecl ancl allottecl to 5

cxperimental cliets. Ilach expcrimental dict
hacl ti replicatcs. 'fhe experintental srow,er
snails ol'clil'[crcnI rrvcrage u,cight rvcrc lccl
ortce rluil\, bctuecn 7:00anr irncl [J:00anr at

thc trtc ol'3'% tll'tlteir' [rotlr nciulrt per clirr

its rcc()ulncnrlccl by Anrustrn c't ul., (l99ti).
l'hc cxpcrinrental cliets rl,crc crushecl irrto

l'ro*'tler belbre l.cccling thenr to thc snails.'lhc snails werc saml'rlccl wceltly lbr
gronth incrcusc. irnrl the ll'ctl nrtiort rvas
atlirrstcrl basccl ()u thc rvcislrt obtuitrccl
Ilorl thc sanrpling cxclcisc. 'llre

e x1'lcrintcrrt lustcrl lirr I ] \\,ccli:i.
l)atarnete rs rtrcirstrrcrl \\/cl'e u'cclilt shcll
lcngth incrcnrent. lvecklv shcll rviclth
incrcnrcnt. rvechly tcccl irrtakc. rvccli.lv
rvcight gain ancl l'eecl elllcicncv.

[)ata collectecl were sub,icctecl to
anall'sis ol'r,ariance (ANOVA) tcst (Stecl
artcl 'forrie. 1980). Duncan's Multiple
Ittrngcr 'l'cst at 0.05 leve I ol'ltrobability r,vas

rusccl to clctcrr-r-rinc which ol- the
cxpcrinrcrrtal diet uterrns
signiIicantll, [)'orr the othcr'.

ITESU L'I'
'l'hc snails that wcrc f'ccl on Dict I to Dict 4

progrcssivelv increasecl in rvcight ovcr thc
rveel<s (Table 2). I'low,er,,cr. the rate of
grorvth in sr.rails that rverc lccl on Diet 5

u'as nesativc. inclicating loss ol' wcight.
'l-he srrails that r,r'crc lccl on Diet 3 rccorc'led
the highest rvcight gain (83.489) rvhile the
snails thut rvcrc lccl on l)ict 5 r'ccorrlccl a

loss o['rr,cight.
'l'hc highesl avcragc shcll lcngth qain

\ /as rccorclccl in I)ict 3 r.vhile thc lowcst
avcragc shcll lcngth gain \\'as rccorclcrl in
l)ict 5 ('l'ablc I). Also. tlrc srlrils thrrI u,clc
lccl ort l)ict 3 rccorclccl thc hiehcst avcrilgc
shcll rvidth gain rvhilc thc snails tlrat were
lcrl on l)ict -i rccordccl thc lorvcst il\icri.lgc
shclI r,vidth sairr. llowever, it rvas observed
that thc srurils that wcre l.ecl on Dict 5

recorc'lccl thc highcst lcecl convcrsiort ratio
(9.90) rvhilc the suails that were l'ec1 on
Diet 4 rccorclccl thc lowest I'eecl conversion
ratio (4.63 ).

l-hc snails thut rvcrc I'ccl on Diet 1

rccorclccl thc lrighest lcecl intal<e (i0909).
'nvltilc thc snails tltat wcrc lccl on DieL 5
rccorclcrl thc Ior.r,cst lcccl intalic (308g). fhe
highcst nrortality was rccor'(led in snails
that rvcre lccl orr l)ict 5 rvhich was 37.5%o

dil'lcr
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as il rcsltlt o[' clctlcicncy ol'calciunt in the
clict. I)uring thc coulsc ol' tlris stLrcly. thc
snails that were lccl on diets l. j. 4. laid
and hatchcd attcr'27days. It r.vas also

observccl that thcrc
rlil'l-crcrncc (p':0.0.5)
pcrlonnanccs ol' snai ls

cx;lcrinrcntaI

45

was a signi{icant
in thc ovcrall

that rvcre lecl on thc
clicts.

ti,t tq?. <i Lgr"!l, pcr'lu,',",t,r.c l'cd on thc cxDerimcntal tlicts

l:"urq,M I)ict 2 I)ict 3 Diet 4 Dict -5

%, lvcight gain 43.9,+ "

lnitial nrcan wcight
liinal mciur rvcight
Weight gain

l)aranrctcr

1i7.50'
197.1)2'
(r0.42'

r 12.50 125.00'
208.4ti'
gi.4ll'
6(r.80'

162.50 "

225.00 "
62.50 "

39.46 "

i-z-s.oo 
5

156.99 
r'

4,+.49 
t'

j9.54 r'

I 18.3t)''
-6.70 r'

-5.36 r'

Ti' 
N,lc,r,', u,,t** in ttl.' -a,rnn* *ittr dillercnt superscripts clilfer signilicantly (p < 0.05)

Tablc 3. Ovcrall pcrformancc charflcteristics of sn:tils fcd qll thc expcrimcntnl cliets
Diet I Dict 2 Dict 3 I)ict 4 Dict 5

I12.-50'' 11.5.00"
l5(r.g9 r' 20g.48 "

0.5i t' 0.99 "

44.49 " gi.4g "

l(r*s0Av initral bocly rveight (g)
Av lrnal bocly wcight (g)
Av rlaily rveight gain (g)
Ar,. llorlv wcighl gain(g)
;\r,. lrritiul shell length (crl)
Av llnul shcl[ [cngth (cnr)
Av She ll length gain (cnr)

'X, Shcll le ngth gain (cnr)
Av. lnitial slrcllu,idth (cnr)
r\r'. liirral shell*'irlth lcnr)
Ar'. Slicll 'ui,irlth glin (cnr)

",, Shcll rviclth gain (cnt)
lieccl cortversion latio
Ircccl irrtalic (g)
N4ortality'%

137.50r'
197.92t'

0.72t'
(r0.42 h

9.(r(r'
10.29'
0.(r2'
(r.-[2'

5.26 b

(r.0(r r'

0.g t'

15.20 
r'

_s.3 0

1 090

llralry

25.00

I:gg prtxlLrction

g.40 r'

I0.0I t'

0.(r I b

6.-+9 
r'

- . . 1\

f.-{(r
6.lir'
0.67 r'

t2.21t'
6.70 r'

(r90

lt.5
lierv

().(17 "

I0.,i "

0.lJl "

s.59 "
5.li5'
(r.-r /'
o.l2'

12.i7'
,s. _s 0

1 070
12.5

22-s.00 "
0.74 t'

62.50 r'

9.75.
10.i7'
0.(r2'
(r.l(r'
-s.g I 

,'

6.70"
0.ti0 "

1i.56 "

4.63
1 070

'lg.i0 t'

0.08 t'

-(r.70t'
[J.95 

t'

9.27 t'

0.i2 t'

3.,sg 
t'

)._))
5.63 r'

0.0g t'

I .,44 
r'

9.9t)
108
i.75

Many Many
" 

l' t vl.'a,t vi'tltt.', i,r the sanrc row with dil'l'erent superscripts dilfer signilrcantly (p <
0.0-5).

l)tsCt tsstoN
'l hc rcsrrlt ol'rvcight gairr ol'snuils lcrl rvith
I)icts supplcnrcntecl with calciunr ('l'ablc
2) shows that calciunr is vcry cssential lbr
grou,th ol'sttails.'['his is irt agrccrtrcnt with
tlrc linclings ol'Ol<;rcliu ancl Onrr.rcti (2003)
that snuils neccl culcirrnr in their
sttll;lletltctttal'1' .11.t Iilt' tllaxittlt-tltt gt'grv(h
pcrlirrnrancc rvhcn raisccl in captivity.'1-hc
srririls lL'tl rvith cgg slrcll tlict (l)ict i)
shor,vcrl highcst rveight gain irntl shell

lcngth. '['his can bc attritrLrtccl to the lact
that cgg shcll culciurn 1-rrcscnts hcllthv
balancecl calciunr cluc to trace au-loLrrrt o1'

othcr nratcrials containcrl in it. Wilclcr
(201 I ) is o[' tlrc viuv that cgg slre ll
calciunr is probably thc lrcst naturll sorrrcc
ol'calciuni ancl it is clsicr lbr thc borll' to
tligcst urrtl ubsolb. l hc chiclicn csg shcll is
95-97o calciLrnr carbonatc crystal. u,hich
is stlbilizctl h1, 11 protcirr nratrix (z\rias lnrl
I'clnanclcz. 200I ).Without tltc 1'rrotcin. thc
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crystal stl'ucture will bc too brittlc to kccp cgg shcll itrttl littlc stotrc itt tcttt'ts ol'shcll
its Iurm and the orgallic rnatrix is thought wiclth gain.

to have a role in deposition o1' calciuu-t Diet I rvas t-t-tost prel-errc:cl anlollg others

clurilg t[e nrincrnlization proccss (13urlcy by the sltails ('l-able 3).'l'his rcl]ectccl ou

alcl Vaclc[ra, I 989). ln the stucll, thc lcvcl ol'cottsttlrlptiott ol'tllc o1'stcr

concluctccl by I-l,benso (200i) Oystcr shell shcll strltplct.r.tct.ttccl t'ccd by thc snlil.

lccortlcd thc highcst boclv rvcight in the

snail. Cl(JNCll,trSl()N
D 'l'hc prcrcctrt shcll rvitlth gtrin ol'thc

snuils lL'cl rvith cgg shcll ittrtl botrc ttleal

\\'ele 12.21'\t rrtrtl 12.37",/,, rcsl-rcctivel\'.

lhis sinrilarity in rvcight gairl call ire

attributcrl to tltc lact thal tltc cotl-t1-rositiorl

ot'arr cgg shcll is vcry sitttilitl to thtrt ol'thc
bone as rvell as teeth (Wilclcr. 2011). Onc

rvhole ntcdiunr sizccl cgg shell t.ualies

about ur.tc tca spoon ol'egg ltorvclcr rvhich

),icltls about 750-800lttgs ol' cletlental
culciunr plus othcr ttticrtt clctttctrts i.c.

rttitgnc:;itiln. Irol-()l]. c()llllcl ctc. AIstl.
nrortltlity ol' 12.-5'2i, wcrc rcc()rtlccl in both

snails lcd 
"vith 

cgg shcll clict artcl thosc f'cc'l

with bone nrcal clict rcsl:tcctivcly rvhile a

Ior'r,cr nrortalitv ol'i.75% rvas observecl in
snirils le'rl ()ll tltc eolttt'ol tlict. l'his is

e ontl'lrv to tlrc tcl)()r't ol' llcllttrtl 1 I 
(X) I ) thlt

nrorLalitv occttt'retl ttt.t ottlr sttail lL'tI tltt
variecl lcvcls ol' calcitutt. lltlu'cve r. thc

stutlics o['Irbcnso (200i) rvho lccl snails
rr'itlr thc sanrc sttpplct-ttcltts irt clict

lccorclccl no nrortal it1'.

l{csLrlts obtainccl in this stttclf is alscr

partly in line vvith the report ol'Daotrcla

1lt)93) rvho stucliccl /c'ltttlittu ttt'ltulinu I'ccl

lvith powclcrccl oystcr shcll atrcl libittrnl
sc;raratcly ll'ont grccrt lbragc. 'l'hc

clil'f-elcncc betrvcen the linclings ol- this
rvolh ancl that o(' Daoula (1993) cotrlcl bc

irttlibuterl to tlte vitrilttiotr ol'5'% artcl 20')6

lcr cl ol' o1,51s1' sttl-11-llcntcnt rcsltccti"'clv
usccl. Snails tccl lvith o)'ster shcll clict hatl

the highest 'Zr shcll wicltlt gairt (1,5.20'lltr).
'['his shows thlt ovstcr can bc r"tsccl as it
goocl sourcc o[' calcittnr. 'l'his is also itt

line r.vith l]acltnus at ul (201 l) whtr

rcvcllcrl tlurl strlril lL'tl rvitlr rlict cotttrtittittg
or stcr slrcll irs tlrc s()Lll'cc ol' cltlcittttt
pcllorrttctl lrcttct' tltitn tlutt lL'tl [ttttte rttcltl.

't'hc llndins lkrnr this sttrdl' rcvcalctl tltllt
calciLrm is cxtrcnrcly cnrciitl irr srlail clict.
('ulcirul is thclelirt'c. t'cctttttttlcttclctl lor
healthy growth ol'All'icart giant lancl srlail.

Ol' all the sources ol' calcitrm testecl. cgg

shcll provcs to bc thc bcst arttl is thcrclorc
rcconrr-r-tcntlccl tbr growlh o1' strails in

captivity. IIowever, otltcr sources of
calciunr llso hacl a ptlsitivc inllttcttcc on

the growth perlbrtrancc ol'Ali'icart giant
lanrl. ln thc irbsL)ncc ol' cgg slrcll. oystcrs
cillr scf\/c rts ir itltct'ltittivc soLlfc!r tll'
cllciLrnr in snitil lL'ed. l'his stLrtly lirrthcr'
rcvcalccl that clclrcicttcv tll'citlciltttt irl srlail

clict coulcl rcsult in thc clcath o['snail. shcll
{irclcd colour. pcrlirratccl shcll atlcl

rctlrtctiort irr rr cight.

/\C I(N O\\',L li l)(; ItM liN'l'
\fu'c apprcciutc thc su1-rltort ol' Iicclct'ltl

College ol' Wildlil-e Matlagettletlt. Ner'v

llussa, Nigcr Statc lbr provicling thc

cnabling cttvirot'tttlcnt fbr this sttrdy.
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