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TOM TAT

Nghién ctru nay nham danh gia anh huéng cta viéc bd sung khoang vao thirc &n 1&n hiéu qua sinh san cla éc
bwou ddng trong qua trinh nudi vd. Oc bd me ¢é chiéu cao vé trung binh tir 37,5-42,6mm (twong dwong 75 ngay
tudi) dwoc nudi vd trong bé 16t bat (kich thwdc 1 x 1 x 1m) véi mat do 60 con/bé (ti 1& dwe : cai la 1 : 1). Thirc an
dwoc bd sung khoang Pro Mix v&i 5 mirc ham lwgng khoang khac nhau, véi 3 1an 18p lai: (1) Dbi chirng (No.Mi-F);
(2) 3% khoang (Mi3-F); (3) 5% khoang (Mi5-F); (4) 7% khoang (Mi7-F) va (5) 9% khoang (Mi9-F). Két qua cho théy,
hé sé thanh thuc (GSI) ctia 6¢c bwou ddng & Mi5-F 1a cao nhét (6,50% - dwc; 14,1% - céi) va khac biét (P <0,05) so
véi No.Mi-F (3,66% - duc; 6,1% - cai). Oc bwou ddng nudi vé6 & nghiém thirc Mi7-F cé tAn suét sinh san
1,00 td/tuan/m? va strc sinh san (0,53 td trirng/con cai), ké dén la Mi5-F (0,92 t&/tudn/m?; 0,49 tb trirng/con cai) va
khac biét (P <0,05) so v&i éc bwou ddng & nghiém thirc No.Mi-F (0,65 t6/tudn/m?; 0,34 t tring/con cai). Két qua
nghién ctru khdng dinh, viéc bd sung khoang vao thirc &n nudi vé & mirc 5% (Mi5-F) da nang cao ty 1& thanh thuc
sinh duc, hiéu qua sinh san cla dc so v&i cac ham lwong bd sung khodng vao thirc an khac.

T khéa: Bb sung khoang vao thire &n, ¢ bwou ddng, sinh san, sinh trudng, ty 1& sbng.

Effects of Mineral Supplementation in Feed on the Reproductive Efficiency
of Black Apple Snail (Pila polita Deshayes, 1830)

ABSTRACT

This study aimed to evaluate the effects of mineral supplementation in feed on the reproductive efficiency of
black apple snail (Pila polita) during maturity cultivation. Snail broodstocks (height: 37.5 - 42.6 mm/ind; equivalent to
75 days of age) were reared in the tarpaulin tanks (1 x 1 x 1m) at a density of 60 ind./tank (the ratio of male: female
was 1: 1). The food was supplemented with Pro Mix minerals at five different levels: (1) Control without Pro Mix
supplementation (No.Mi-F); (2) 3% minerals (Mi3-F); (3) 5% minerals (Mi5-F); (4) 7% minerals (Mi7-F) and (5) 9%
minerals (Mi9-F). After 120 days of culture, the Gonadosomatic Index (GSI) of snails was highest in Mi5-F (6.50% in
female; 14.1% in male) and significantly different (P <0.05) compared to No.Mi-F (3.66%; 6.10%). In Mi7-F treatment,
the broodstocks showed spawning frequency of 1.00 clutch/week/m? and a fecundity of 0.53 clutch/female, followed
by Mi5-F (0.92 clutch/week/m? 0.49 clutch/female) and were different (P <0.05) from the No.Mi-F treatment
(0.65 clutch/week/m2; 0.35 clutch/female). The study results indicated that the addition of Pro Mix to feed at a level of
5% minerals significantly enhanced GSI and the reproductive efficiency of the black apple snails.

Keywords: Black apple snail, growth, mineral supplements into feed, spawning, survival rate.

phin &n ctia déng vat thuy san. Trong thanh

1. DAT VAN DE

Nghién ctiu viée b sung khoang cta dong
vat thly san, déc biét trén ca va giap xac kha
phong phd, tuy nhién trén déng vat thAn mém
con rat han ché. Cheng & cs. (2006) dé xuit
ring ty 16 Ca : P nén dugc xem xét trong khéu
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phin ciu tao ctia vé oc c6 chtia khoang chét
(canxi, phospho, magie, kali, kém, dong) do d6
oc cAn hap thu va st dung nhiing khoang chat
nay dé duy tri trang thai cin bing axit - baza,
dong thoi gép phan quan trong cho su hinh
thanh vé, hd trg qua trinh ting trudng (Emelue



& Omonzogbe, 2018; Rygato-Galewska & cs.,
2023). Ngoai ra, cac loai khoang chat con déng
vai tro trong viéc tao tring trong giai doan sinh
san cua 6c cai (Jatto & cs., 2010; Hotopp, 2002;
Beeby & Richmond, 2011).

Khoang anh huéng dén qui trinh khoang
héa & sinh vat thuy san, ciing &nh hudng dén sy
co cd, kich hoat enzyme, biét héa t& bao, phan
ting mién dich va hoat déng than kinh (Pu & cs.,
2016), qua trinh sinh héa tao ra niang ludng t&
bao (Huskinson & cs., 2007). Phospho c6 vai tro
khong thé thidu trong céc chiic ning cta t& bao,
vi n6 la thanh phan chinh cta axit nucleic,
phospholipid, phosphoprotein, ATP va mot s6
enzyme quan trong. Su thigu hut phospho c6 thé
xuét hién ¢ hau hét cac loai (Lovell, 1989; Coote
& cs., 1996). Magié (Mg) anh hudng dén cac
chtic ning sinh 1y, chdng han nhu cai thién
chuyén hoéa ning lugng, téng hop protein va gia
téang t&€ bao (Karmanska & cs., 2015). Nguyén t&
nay cling da dudgc chiing minh la c6 tac dung gia
ting t& bao tham gia vao kha ning sinh san &
dong vat thuy san (Gaal & cs., 2004; Chandra &
cs., 2013).

Theo ghi nhan ctia Tan & cs. (2001) cho thay
bao ngu Haliotis discus hannai c6 nhu ciu vé
phospho (0,5-1%) dé sinh truéng khéi lugng, phat
trién chiéu dai va st dung thic an t6t hon so véi
nhu ciu phospho cao tit 1,5-2%. D6i véi dc buou
déng (Pila polita) nudi vd, theo Lé Vin Binh &
Ng6 Thi Thu Thao (2019) cho rang 6c an thtc 4n
vién c6 chiia ham lugng canxi 5% (tuong duong ti
lé Ca:Pla 7,21 :1) da cho két qua thanh thuc
sinh duc (6,3% con duc; 13,0% con cai) va hiéu
qua sinh san (13,3 t6/m?% 1,11 té/tudn/m?
0,44 t6/con cai) cao hon so véi cac ham lugng
canxi khac b sung vao thiic an dé nudi vd. Trong
san xuit giong 6c buou dong, véi mat d6 uong rat
cao tu 200.000 d&n 240.000 &c giong/m? (Ngb
Thi Thu Thao & Lé Vian Binh, 2020), viéc cung
cdp thic an duge b sung véi ham lugng canxi
va khoang chét 1 rat cin thiét dé dap tng cho
qué trinh tao vé va thic d4y sinh trudng, sinh
san cua 6c. Vi vay, viéc bé sung khoang vao
thitc an thich hop cho su ting trudng, sinh san
ctia 6c buou déng la van dé cap thiét, nham
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phuc vu viéc san xudt 6c buou déng dat hidu
qua cao hon.

2. PHUONG PHAP NGHIEN CUU
2.1. B4 tri thi nghiém

Sau khi nuéi 80 ngay tudi, éc ¢6 chiéu cao
vé tit 37,56 dén 42,6mm dugc st dung cho thi
nghiém, duge bd tri trong bé bat c¢6 kich thudc
(1 x 1 x 1m) va dugc vé sinh sach trude khi su
dung. Thi nghiém 14p dat hé théng sang an (b6
tri 2 sang/bé, dit cach mit nude 8-10cm), gia thé
nylon (2 chum/bé), chiéu cao cot nude trong bé
nuéi vé duy tri § miic 40cm. Sau thdi gian 30-32
ngay nudi vb tién hanh tha gia thé ndi vao bé (gia
thé lam bng td&m x06p c6 kich thude 0,2 x 0,3m va
b& tri hai chitm 18 cAy luc binh/tdm x6p). Oc dugc
nudi v v6i mat 6 60 con/m? trong thdoi gian 120
ngay véi ty 1& duc : cai tuong duong nhau. Thi
nghiém dugc bé tri véi 5 nghiém thtc tuong ing
v6i 5 ham lugng khoang khac nhau bd sung vao
thic an la: (1) Déi ching (No.Mi-F); (2) 3%
khoang (Mi3-F); (3) 5% khoang (Mi5-F); (4) 7%
khoang (Mi7-F) va (5) 9% khoang (Mi9-F), mdi
nghiém thtc véi 3 1an 1ap lai.

Cac nguyén liéu chinh st dung dé phai tron
thtc 4n cho 6c bao gém: bot ca, bét dau dau
nanh, bt mi tinh, ddu thuc vat, canxi carbonate
(99,0% ham lugng CaCO,), vitamin, khoang hitu
cd - PRO MIX (Cong ty TNHH Sinh hoc Tém
Vang) va CMC. Thtc an cho &c dude phdi ché
thanh dang min tu cac nguyén liéu bét ca, bot
dau nanh ly trich (hap chin), bot mi tinh, canxi
carbonate, khoang hiiu co, két dinh (CMC -
Carboxylmethyl Cellulose) va ddu nanh. Can
nguyén liéu theo ti 18, hén hop bot ca, canxi,
premix khoang/vitamin va két dinh cho vao
truée va tron déu (tron khé), sau khi banh dau
dau nanh h&p chin dé ngudi lai (con 40-50°C)
tron vao nguyén liéu kho cung véi ddu nanh
(tron uét). Lugng thic an dude tinh trén khoi
luong ¢ (8 mic 1-2% khéi lugng co thé) va duge
diéu chinh sau 15 ngay theo sinh khéi éc trong
bé va duge cho an 2 14n/ngay (budi sang: 7 gid va
budi chiéu: 17 gid), sau thoi gian 7-10 ngay nudc
trong bé nudi vé duge thay méi khoang 30-40%.
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Bang 1. Thanh phan nguyén liéu
va thanh phan héa hoc ctia thitc an thi nghiém (tinh theo % khéi lugng kho)

Nghiém thirc No.Mi-F Mi3-F Mi5-F Mi7-F Mi9-F
Thanh phan nguyén liéu (%)
Bot ca' 20,00 20,00 20,00 20,00 20,00
Banh dau dau nanh? 31,42 31,43 31,45 31,48 31,50
Bot mi tinh® 40,97 37,96 35,94 33,91 31,89
Déau thyc vat 1,00 1,00 1,00 1,00 1,00
Vitamine* 1,00 1,00 1,00 1,00 1,00
Khoang® 0,00 3,00 5,00 7,00 9,00
CcMC 2,00 2,00 2,00 2,00 2,00
Canxi 3,61 3,61 3,61 3,61 3,61
Thanh phan héa hoc ciia thire an (%)
Pam tho 28,1 27,9 28,3 28,0 28,4
Chét béo tho 2,70 2,77 2,59 2,94 2,76
NFE 40,41 41,49 39,31 38,58 36,97
Tro tho 9,88 10,3 11,0 11,6 12,2
Xo tho 2,79 2,55 3,04 3,01 3,18
Am do 9,67 8,31 8,83 8,64 8,93
Canxi 5,03 5,05 5,12 5,26 5,32
Phospho 1,09 1,18 1,31 1,41 1,52
Magie 0,094 0,114 0,126 0,133 0,136
Natri 0,233 0,337 0,378 0,427 0,581
Nang lvgng
Nang lvong (Kcal/g) 3,98 3,85 3,77 3,68 3,60
Ti 1& dam/nang lwong (%) 62,88 64,9 66,34 67,86 69,44
Ty 1é khoang

Ca:P 4,61 4,27 3,90 3,73 3,50
Ca: Mg 53,51 44,29 40,63 39,54 38,23
Ca:Na 21,58 14,98 13,54 12,31 9,15

Ghi chu: : Bot ca Kién Giang (Viét Nam): Canxi: 6,54%; Phospho: 3,87%; Ntatri: 19.717 mg/kg;
Magie: 1.981 mg/kg; ?: Banh ddu dau nanh ly trich (Argrentina): Canxi: 0,181%; Phospho:
0,64%; Ntatri: 2.820 mg/kg; Magie: 467 mg/kg; ®: Bét mi tinh: Canxi: 0,066%; Phospho: < 0,12%;
Natri: 49,1 mg/kg; Magie: < 100 mg/kg; *: Vitamine: Vitamin A (2.000.000IU); Vitamin D
(400.0001U); Vitamin E (6g); Vitamin B1 (800mg); Vitamin B2 (800mg); Vitamin B12 (2mg) va
%: Khodng: Canxi (min-max): 185-200 g/kg; Phospho (min-max): 50.000-50.500 mg/kg; Natri

(min-max): 1.850-2.100 mg/kg; Kali (min-max):

950-1.100mg/kg; Magie (min-max): 80.000-

85.500 mg/kg; Mangan (min-max): 450-500 mg/kg.

2.2. Cac chi tiéu theo doi

Cac yéu t& mdi truong: Do nhiét d6 vao
ldc 7 gid sang va 14 gid chiéu bang nhiét ké&; do
do kiém, pH (bing bd test SERA-Germany)/
15 ngay/lan.

214

Chi tiéu sinh hoc: Xac dinh s lugng 6c con
séng hang thang trong bé dé xac dinh ti 1é song
(8¢ duc, 6c cai), xac dinh ting trudng bang cach
can khoi lugng (cAn dién té c6 d6 chinh xac
0,01g), do chiéu cao va chiéu rong (dung thudc
kep c6 @6 chinh xac 0,01mm) 20 con caa tiing bé:



Tang trudng khoi lugng, chiéu cao va chiéu
rong 6c buou dong.

Ty 1é séng cta 6c buou déng duc hay oc

N N
buou dong cai duge xac dinh (%): N—2x100;
1
Trong d6: N,: Ca thé tha ban dau (con); Ny: Ca
thé & thoi diém thu mAu (con).

Hé s6 chuyén héa thtc in (FCR) =%;

Trong d6: m: Téng khéi lugng thic an da cho 6c
buou ddng &n (g); P: Khéi lugng 6c bucu dong
gia tang (g).

Lugng an thic an (FI) dude xac dinh =
{[(Téng s6 thic an cho #n)/(S6 6c bd tri + S& 6c
két thic)l/2} x thoi gian nubi vd 6c bucu dong
(Don vi tinh: mg/con/ngay).

Kich thuée t6 triing 6c bucu déng dude xéc
dinh cac chi tiéu nhu sau: khéi lugng, s6 hat
tring/td (tach ra 5 hat tring/td tring dé cn;
Khéi lugng t6 tring 6c bucu déng x 5 hat
tritng/khéi lugng 5 hat tring), dudng kinh va
khéi lugng hat tring duge thu thap ngay khi
phat hién t8 tring trong bé nudi vé 6c budu
dong bo me.

Ning sudt sinh sin (t6 tring/bé nudi vo):
Téng s6 td tring trong 1m? bé nudi vb dc
buou dong.

Stic sinh sdn cta con cai nudi vd (t8
tring/con cai) = Téng s6 t6 tring trong bé nudi
vb (t8)/S6 8¢ cai trong bé nudi vb (con)

S6 hat trting trong t8 tring éc bucu déng
cai sinh ra (hat trtng/t6 trtng): Téng s6 hat
tring trong mdi t8 tring ma ¢ buou déng cai
sinh san.

TAan suét sinh san cta 6c bucu déng cai sinh
ra (t8 tring/tudn/m?): S6 t6 tring 6c cii bucu
déng sinh ra/tuin.

Trude khi bit ddu nudi vb6 6c buou dong,
tién hanh thu 10 con éc buodu déng duc va 10 con
oc buou dbéng cai, sau khi két thic thi nghiém
thu nglu nhién 5 con 6c bucu déng duc va 5 con
8¢ buou dong cai/bé dé kiém tra cac chi tiéu sau:

Hé s6 thanh thuc duge xac dinh (GSI, %) =
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[Khéi lugng tuyén sinh duc (g)/Khéi lugng co thé
(2)] x 100 (Mohan, 2007). Giai doan thanh thuc
cta 6c duge xac dinh bang phucng phap mé hoc
theo (L& Van Binh & Ng6 Thi Thu Thao, 2020).

Xac dinh hé s6 d6 béo (%) = [Khéi lugng thit
(2)/Khéi lugng tdng (g)] x 100. (Kim & cs., 2016).

Chi s6 thé trang (CL, mglg) = (DWJ/DW,)
1.000; Trong d6: DW,: Khéi lugng vé 6c tudi (g);
DWs: Khéi lugng thit dude say khé 6 60°C sau
24 gid (g).

Thdi gian xudt hién t3 tring (ngay): Tu khi
oc buou dong cai bé tri thi nghiém dén khi éc
buou dong cai dé té triing dau tién.

2.3. Xt 1y s6 ligu

St dung Microsoft Excel 2019 dé tinh cac
gia tri trung binh va d6 léch chudn tit cac s6 liéu
thu thap dugc. Phan tich ANOVA mét nhéan t&
trong phan mém SPSS 22.0 dugc st dung dé so
sanh thong ké cac gia tri trung binh gifia cac
nghiém thtc (8 mtc P <0,05) bang phép thi
Duncan; cac s6 liéu phan trim (%) duge chuyén
déi arsin trude khi thuc hién xt 1y thong ké

3. KET QUA NGHIEN CUU
3.1. Bién dong cac y&u t6 méi trudng

Cac yéu t6 moi trudng bao gom nhiét do
sang, nhiét d6 chiéu, pH va d6 kiém nam trong
khoang phut hgp cho su phat trién va sinh sin
ctia &c budu dong (Bang 2).

3.2. Ti 1é s6ng va tang trudng cua 6c bucu
dong bé me nudi vé6 & cac ham lugng bé
sung khoang vao thic an khac nhau

Ti 1& séng ctia 6c budu dong ¢ nghiém thtic
Mi3-F dat cao nhat (73,3%), tuy nhién khac biét
khong c¢6 y nghia (P >0,05) so véi cac nghiém
thic khac (Bang 3).

Sau 4 thang nu6i v6, ting trudng trung
binh (khéi lugng, chiéu cao va chiéu rong) cua oc
budu déng dat cao nhat ¢ Mi5-F (35,2g; 58,9mm
va 42,3mm) va khac biét so véi cac ham lugng
bd sung khoang vao thitc an khac (P <0,05).
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Bang 2. Gia tri trung binh ctia cac yéu t6 méi trudong

trong bé nuoi vé 6¢ buou dong & cac ham lugng b6 sung khoang vao thitc 4n khac nhau

(trung binh + SD)
Cac mirc bd sung khoang khac nhau
Chi tiéu
No.Mi-F Mi3-F Mi5-F Mi7-F Mi9-F
Nhiét do sang (°C) 25,5+ 0,8 25,57+ 0,7 25,5 +0,7 25,57+ 0,7 25,5 +0,7
Nhiét d6 chiéu (°C) 28,4°+ 0,8 28,37+ 0,5 28,4° +0,6 28,4°+0,8 28,2° +0,7
pH 7,73+ 0,06 7,77+ 0,10 7,84% + 0,07 7,80% + 0,11 7,84% £ 0,05
Kiém (mg CaCOa/l) 67,9°+0,6 68,27 1,7 68,9°+1,5 69,2° £ 1,0 69,6+ 1,1

Ghi chii: Trong cting mét hang, céc gia tri c6 chit cai khac nhau thi khéc biét c6 y nghia théng ké (P <0,05).

Bang 3. Ti 1é s6ng, khoi lugng, chiéu cao va chiéu rong 6¢ buou dong luc bat dau

va sau 4 thang nuéi v6 & cac ham lugng bé sung khoang khac nhau (trung binh + SD)

Cac mirc bd sung khoang khac nhau

Chi tiéu
No.Mi-F Mi3-F Mi5-F Mi7-F Mi9-F

Ti 1& séng (%) 71,77 £1,7 73,3717 72,8°+25 72,2°+1,9 72,2°+25
Khéi lwong

Ngay 1 (g) 13,82 £0,1 13,7°+0,2 13,7°+ 0,1 13,8° + 0,1 13,7°£0,1

Ngay 120 (g) 32,2°40,3 34,5°+0,2 35,2°+0,2 34,5°+0,3 33,3°+0,3
Chiéu cao

Ngay 1 (mm) 39,97+ 0,1 40,0°+0,2 39,9°+0,1 40,0°+ 0,1 40,0°+0,2

Ngay 120 (mm) 56,87+ 0,2 58,0°+ 0,1 58,9°+ 0,3 58,2°+0,2 57,5°+0,4°
Chiéu réng

Ngay 1 (mm) 29,17+ 0,1 29,17+0,2 29,0°+0,1 28,97+0,2 29,0°+0,3

Ngay 120 (mm) 41,1°+0,2 41,7°+0,2 42,3°+0,3° 41,4 +0,2 41,1°+0,3

Ghi chii: Trong cting mot hang, cac gia tri ¢é chii cai khéac nhau thi khéc biét c6 y nghia théng ké (P <0,05).

Bang 4. Hé s6 thiic An (FR) va lugng an (FI-mg/con/ngay)
ctia 6¢ buou dong bé me nudi v6 & cac ham lugng b sung khoang vao thitc an khac nhau

(trung binh + SD)
Cac mirc bd sung khoang khac nhau
Chi tiéu
No.Mi-F Mi3-F Mi5-F Mi7-F Mi9-F
FR 1,38" + 0,02 1,33% + 0,06 1,30% + 0,01 1,34 + 0,02 1,39° + 0,04
FI 294° + 6 303 + 4 314°+5 309°+ 10 303+ 8

Ghi chii: Trong cting mét hang, céc gia tri c6 chit cai khac nhau thi khéc biét c6 y nghia théng ké (P <0,05).

3.3. Hé s6 thiic an va lugng an clia ¢ bucu
dong b6 me nudi vé & cac ham lugng bé
sung khoang vao thttc an khac nhau

Hé s6 thtic an (FR) dao dong trong khoang
1,30-1,39 va khac biét (P <0,05) gitia cac ham
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lugng b6 sung khoang khac nhau (Bang 4), cao
nhat & thic an b6 sung 9% khoang hay khong
b6 sung khoang (1,39), thdp nhét 1la & 5%
khoang (1,30).

Lugng an & cdc nghiém thtic dao déng trung
binh ti& 294-314 mg/con/ngay (Bang 4) va cao



nhét khi cho &n thic &n c¢6 bd sung 5% khoang
(314 mg/con/ngay) va khac biét c6 y nghia
(P <0,05) so v6i No.Mi-F (294 mg/con/ngay) hay

Mi9-F (303 mg/con/ngay).

3.4. Chi s6 diéu kién va sy thanh thuc ctua
6c bucu dong nudi v6 & cac mic bé sung
ham lugng khoang khac nhau

Sau 4 thang nudi vé6 (Bang 5), chi s6 thé
trang cta 6c bucu dong duc va cai khéng cé su
khéc biét & tit ca cac nghiém thic (P >0,05) va
nam trong khoang 133-141 mg/g. Chi s6 tuyén
sinh duc cta 6c 6 nghiém thic Mi5-F (Bang 5)
14 cao nhat (6,50% - duc; 14,1% - cai) va khac
biét (P <0,05) so v61 No.Mi-F (3,66% - duc;
6,1% - céi).

3.5. Cac chi tiéu vé tring dugc sinh san ti
6c buou dong me dugc nudi vé véi cac
ham lugng bé sung khoang vao thiic an
khac nhau

O nghiém thdec Mi7-F 6c me sinh ra t8
tring sau 39 ngay sém hon (P <0,05) so véi
No.Mi (44 ngay). O nghiém thtic Mi7-F, tin
suit sinh san 1,00 t&/tudn/m? va stc sinh san
0,53 t8 tring/con caidat cao nhét va khéc biét c6
¥y nghia (P <0,05) so v6i cac nghiém thtc con lai
(Béng 6).

O nghiém thtic Mi3-F, 6c cai sinh san ra to
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tring c6 s6 tring nhiéu nhat (213 trang/td) va
khéi lugng t8 tring 16n nhat (9,97 g/td), k& dén
1a Mi5-F (211 tring/t6; 9,80 g/t6) va khac biét c6
¥ nghia (P <0,05) so v6i No.Mi-F (183 tring/ts;
8,36 g/té); tuy nhién, chi tiéu nay & cac nghiém
thtic ¢6 bd sung khoang tit 3-9% (Bang 7) khéac
biét khong c6 ¥ nghia (P >0,05).

4. THAO LUAN

K&t qua cac thi nghiém cho thay bién dong
trung binh nhiét d6 déu trong pham vi thich hgp
cho uong giéng va nudi éc budu déng, mic du
chénh léch nhiét d6 sang va chiéu & mtc tu
1,1-3,9°C nhung c6 thé da khong anh hudng dén
sinh trudng, hoat ddng song va sinh san cta oc
bucu déng. Trong cac nghién ctiu di thyc hién
trude day, nhiét d6 budi sang thap nhat 22,5°C,
budi chiéu 33,5°C trong khoang tuong déi thich
hgp cho 6c buou déng giéng sinh trudng, phat
trién, sinh san (Lé Vin Binh & Ngb Thi Thu
Thao, 2017). K&t qua nghién ciu ciia Lé Vin
Binh & Ngo Thi Thu Théo (2017) bio cao ¢6 thé
nubi v dc buou ddng khi pH tit 7,1-8,4. Le Van
Binh & Ngo Thi Thu Thao (2019) thu dugc két
qua 1a d6 kiém 67,6mg CaCO,/1 khi nuéi 6c buou
ddng bing thic &n ché bién b sung 1% canxi
trong khdu phén thtc an va d6 kiém tang lén
74,2-75,2mg CaCO,/1 khi bd sung tit 7% dén 9%
canxi vao khéu phan thic an.

Bang 5. Chi s6 thé trang (CI), hé s6 d6 béo (HSPB)
va chi s6 tuyé&n sinh duc (GSI) 6¢ buou déng nubi vé
G cac ham lugng b6 sung khoang vao thitc 4n khac nhau (trung binh + SD)

Cac mirc bd sung khoang khac nhau

Chi tiéu
No.Mi-F Mi3-F Mi5-F Mi7-F Mi9-F

Oc dyc Ngay 1 Sau 4 thang nudi vé

Cl (mg/g) 109 + 16 1337 + 14 1367+ 18 135°+ 10 1417 + 11 140° + 16
HSDB (%) 40,7 £1,2 44,37+ 23 452°+ 4,5 44,77+ 1,7 45,3°+ 45 452°+2,2
GSI (%) 0,75+0,13 3,66° + 0,68 5,49 + 1,24 6,50° £ 1,16° 5,16° + 1,58 5,21° + 0,92
Oc céi Ngay 1 Sau 4 thang nudi vo

Cl (mg/g) 106 + 12 1307 + 11 1397+ 17 1317+ 12° 13%5 + 18 1347 + 22
HSDB (%) 434 +12 446°+27 49,6° + 4,2° 49.4°+2,7 46,2 +59 4580 +48
GSI (%) 0,81+0,19 6,17£1,2 13,3+ 1,2° 14,1+ 1,1 11,3°+2,5 11,1°£0,9

Ghi chii: Trong cting mot hang, cac gia tri ¢é chii cai khéac nhau thi khéc biét c6 y nghia théng ké (P <0,05).
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Bang 6. Cac két qua lién quan dén tring do 6c buou dong cai sinh san
& cac ham lugng b6 sung khoang vao thite An khac nhau (trung binh + SD)

Cac mirc bd sung khoang khac nhau

Chi tiéu
No.Mi-F Mi3-F Mi5-F Mi7-F Mi9-F
TG xuét hién td trirng (ngay) 44°+3 42% 4 3% 407 +1 397+2 41 42
N3ng suét sinh san (tb trirng/m?) 10,3*+ 1,5 13,7°+ 0,6 14,7 +1,5 16,0°+1,0 14,3 +0,6
Strc SS (16 trirng/con cai) 0,34% 0,05 0,46° + 0,02 0,49 + 0,05 0,53° + 0,03 0,48 + 0,02
Tan suét SS (tb trieng/tudn/m?) 0,65% 0,10 0,85° + 0,04 0,92* +0,10 1,00° + 0,06 0,90™ + 0,04

Ghi chu: TG: Thoi gian; SS: Sinh san. Khéng b6 sung khoang (No.Mi-F); Bé sung khoang 3% (Mi3-F); B sung
khodng 5% (Mi5-F); B6 sung khoang 7% (Mi7-F) va B sung khoang 9% (Mi9-F); Trong cung mot hang, cac gia
tri c6 chit c4i khac nhau thi khac biét c6 y nghia théng ké (P <0,05).

Bang 7. Trung binh chi tiéu hinh thai t6 tritng 6¢ bucu dong
& cac ham lugng b6 sung khoang vao thite An khac nhau (trung binh + SD)

Céac mirc bb sung khoang khac nhau

Chi tiéu
No.Mi-F Mi3-F Mi5-F Mi7-F Mig-F
Sé tring/td trieng 183°+9 213% + 22° 211°+9 195 + 11 208% + 16
Khéi lwong (g) 8,36° +0,17 9,97° +0,71° 9,80 + 0,40 9,40° + 0,27 9,38°+0,77
Khéi Ivong hat trieng (mg) 46,2°+2,0 47,3 +1,9° 46,97+ 1,0 48,6°+ 1,5 459°+0,7
Duong kinh trirng (mm) 4,82° + 0,02 4,92° + 0,05 4,83°+0,12 4,92° + 0,02 4,84° + 0,03

Ghi chii: Trong cting mot hang, cac gia tri ¢é chii cai khac nhau thi khéc biét c6 y nghia théng ké (P <0,05).

Tang trudng 6c cao khi &n thiic 4n chiia ham
lugng 5% khoang bd sung vao thic &n & giai
doan thanh thuc sinh san. Karamoko & cs.
(2014) nudi vd 6¢ Limicolaria flammea va thaiy
khéi lugng va chiéu cao ting lén 2,71g va
31,2mm khi 6c an thtic 4n ché bién véi ham
lugng canxi tuong duong 1,2%, ting trudng ting
lén 3,50g va 32,0mm khi ham lugng canxi tang
lén 6,8% va gidm xudng chi con (3,45g va
33,0mm) khi ham lugng canxi tiép tuc ting 1én
12,0%. Theo Gouveia & cs. (2011) khi b8 sung
10% canxi vao méi trudng nudc, 6c Partula
gibba tang trudéng 0,57g va 24,1lmm va két qua
ting lén 1,32g va 35,0mm khi bd sung 40%
canxi. K&t qua nghién cttu cho thay téc do ting
trudng ctia 6c budu déng bd me giam khi trong
thiic &n c6 b8 sung ham lugng khoang cao hay
khéng b6 sung ham lugng khoang, diéu nay cé
thé dugc giai thich 1a khi b8 sung khoang trong
thiic &n qua nhiéu sé han ché su tiéu héa va hap
thu canxi, phospho, do phai dao thai lugng canxi
du thita trong co thé hodc do su tiéu hao
mé&t can d6i gitia cac thanh phan trong thic an.
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Ngoai ra canxi cao sé ngin can mot sé ion
héa tri 2 (magie, kém, sit, ddng, mangan) tham
gia vio qué trinh trao d6i chat (Ireland, 1991;
1993; Ireland & Marigomez, 1992); phospho
d6ng vai tro 1a chat dém dé duy tri d6 pH t6i uu
trong dich co thé, thiéu phospho lam mé&t can
bing pH trong dich co thé, tit d6 sé anh hudng
dén qua trinh sinh trudng, sinh sdn cta dong
vat thAn mém chan bung (Lovell, 1989; Coote &
cs., 1996; Tan & cs., 2001). Nhiéu nghién ctu
cho thay ti 1& canxi so véi cac khoang chat khac,
didc biét 14 phospho, ciing nhu mtc khoang chat
trong ché& d6 an cta tiing ca thé nén dugde xem xét
(Kanazawa & cs., 1984; Li & cs., 1986). Mot s
nghién ctu da khuyén nghi ti 1& canxi : phospho
1 cho tom Penaeus japonicus
(Kanazawa & cs., 1984) va tom hum My
(Gallagher & cs., 1982), trong khi Li & cs.
(1986) khuyén cao tile Ca: P téiuu 1 : 1,7 cho
Penaeus orientalis; déi véi bao ngu Haliotis
laevigata (Coote & cs., 1996; Tan & cs., 2001) ti
leCa:Ptu 0,72 : 1 dén 2,68 : 1 phu hop cho ting

xap xi 1



trudng, phat trién va sinh san. Qua nghién ctu,
OBD giai doan b6 me b6 sung khoang vao thiic
an v6i ham lugng 5% (tuong ducng tilé Ca: P la
3,90 : 1) két qua tiang trudng tét hon so véi cac
ham lugng canxi khac.

Khi nu6éi vd6 o6c Limicolaria flammea,
Egonmwan (2008) thu dugc ti 1&é séng dat
50,0-70,0% khi 6c &n & cac ham lugng canxi
khac nhau, tac gid quan sat ti 1é chét rat cao &
nhiing con &c thidu canxi va khéng c6 kha ning
sinh san. Wacker & Baur (2004) hay Karamoko
(2009) nghién ctiu trén loai 6c nay ciing ghi
nhan ham lugng canxi phit hgp trong khdu phan
thtic &n sé gbép phan nang cao ti 1& séng, ngudc
lai thiéu hut ngudén canxi ciing anh hudng dén
qua trinh chuyén héa dinh dudng va la nguyén
nhan dan dén ti 1é song thap va ciling tuong tu
Le Van Binh & Ngo Thi Thu Thao (2019) thu
dude két qua 1a ti 1é sdng 75,7% khi nudi oc
buou dong bing thic an ché bién bs sung 3%
canxi trong khdu phan thtic an va ti 16 song
gidm xudng 71,7% khi b6 sung 9% canxi vao
kh4u phén thic &n.

Rygato-Galewska & cs. (2023) cho rang 6c
Cornu aspersum khi an thic 4n chtda ham lugng
khoang khac nhau (canxi tu 8,9 dén 20 g/kg
thiic 4n; Magié: tir 0,8 dén 4,7 g/kg thiic an) c6
FR tu 0,86 dén 1,28. Chaitanawisuti & cs.
(2010) thu dugc két qua 6c huong gidng
Babylonia areolata khi &n thtc &n chta ham
lugng khoang (canxi: 4%, phospho: 3%) c6 FR la
2,63 va gia tri nay cao hon khi cho anthtc an c¢6
ty 1& Ca : P thay d6i (canxi: 1%, phospho: 3%)
hodc (canxi: 4%, phospho: 1%).

Lugng thiic &n 6c bucu dong tiéu thu & giai
doan nuéi vé chiu anh hudng dang ké cua cac
ham luong khoang khac nhau trong khau phéin
an. Rygalo-Galewska & cs. (2023) cho ring 6c
Cornu aspersum khi an thiic 4n chta ham lugng
khoang canxi: 20 g/kg thic &n va magié:
0,8 g/kg thiic dn cé6 lugng thic &n tiéu thu
8,34 g/con/ngay va lugng thiic &n tiéu thu tang
1én 10,64 g/con/ngay khi &n thtc 4n chta ham
lugng khoang canxi: 20 g/kg thic 4n; magié:
4,7 g/kg thiic 4n. Theo Le Van Binh & Ngo Thi
Thu Thao (2019) trung binh lugng thic 4n tiéu
thu 294 mg/con/ngay khi bé sung 5% canxi
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trong khdu phan thiic 4n cao hon va khac biét
c6 ¥ nghia (P <0,05) so v6i b6 sung 1% canxi
(315 mg/con/ngay) hay bé sung 9% canxi trong
kh4u phan thtc an (302 mg/con/ngay). Khi thic
an trong mdi trudng phong phi, hau hét dong
vat thAn mém chan bung c6 diy du thiic an do
d6 sé c6 chi s thé trang va hé s§ do béo cao va
ngudc lai, néu méi trudng cé ngudn thiic An han
ché, loai nay khéng 1ay dua lugng thtic an hay
khoang chit din dén hé s6 dd béo thap hon
(Vélez-Arellano & cs., 2017). Lé Vin Binh &
Ngbé Thi Thu Thao (2020) cho rang ¢ bucu déng
¢6 chi s6 thé trang tit 107-142 mg/g va hé s& do
béo tit 44,1-46,8% & nhém kich thuée tit 50mm
vé chiéu cao trd 1én.

Chi s6 tuyén sinh duc sinh duc (GSI) ctia éc
khi b§ sung khoang vao thtic an véi ham luong
5% cao hon so v6i cac ham luong bd sung
khoang khac. K&t qua nghién ctu cia Lé Vin
Binh & Ngo Thi Thu Thao (2017) ghi nhan khi
oc &n thtc an xanh (c6 chta 3,2% dam va 1,3%
canxi) chi s§ tuyén sinh duc 6c cai chi dat
(4,08%) va chi s6 tuyén sinh duc 6c cai ting lén
(6,92%) khi 6c &n thiic an vién (c6 chta 18%
dam va 2,4% canxi). Ham lugng chat khoang cé
vai tro rdt quan trong trong sinh san, nhat 1a
qua trinh tao tring (Hotopp, 2002), theo ghi
nhan cta Hunter & Lull (1977) thi ham luong
canxi ¢6 anh hudng dén kha ning sinh san cta
dc me va 6c cai sé tiéu hao khodng 20% canxi
cta cd thé cho mdi 1an dé tring va hau hét duge
canxi 14y tit gan va vo clia ca thé cai (Fournié &
Chétail, 1982). Két qua nghién cttu cho thay, oc
an thic an hay hap thu th4p hon ham lugng bo
sung khoang nay c6 thé sé khong dap tng du
nhu cAu dé phat trién nodn bao va tinh bao. Tuy
nhién, né€u qua nhiéu khoang dudc cung cap
trong khau phén an, chi mot phan duge st dung
cho téng trudng va thanh thuc sinh duc va phéan
con lai s& chuyén héa thanh ning lugng va tiéu
ton nang lugng chuyén hoa khoang du thiia, tit
d6 s& lam cho stic sinh san va khéi luong t6
tring cia 6c me dé ra s giam xudng dang ké.

5. KET LUAN

Sau 120 ngay nudi v, khéi lugng, chiéu cao
va chiéu réng ctia 6c bucu dong 6 nghiém thiic
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b8 sung 5% khoang (Mi5-F) dat cao hon so véi
cac nghiém thic b sung 3%, 7%, 9% khoang
hay nghiém thtic d6i chiing. Ti 1& séng cua oc
buou dong & nghiém thtic bé sung 3% khoang
dat cao nhat (73,3%), tuy nhién khac biét khong
c¢6 § nghia (P >0,05) so v6i cac nghiém thic
khac. Oc buou déng b6 me nudi vé trong méi
truong nude c¢6 bd sung ham lugng 5% dén 7% co
hé s6 thanh thuc va hiéu qua sinh san cao hon
so v6i nghiém thic bé sung 3% khoang, 9%
khoang hay nghiém thtic d6i ching (khéng bd
sung khoang). C6 thé tng dung két qua tir
nghién cttu nay trong thuc t& dé nang cao ti 16 éc
buou dong tham gia sinh san, tdn suit sinh san
va stic sinh san ctia 6c buou déng.

LOI CAM ON

Nghién citu dugc tai trg bdi Truong Dai hoc
Cén Tho véi dé tai ma s6 T2024-120 “Nghién
ctiu b6 sung khoang trong qua trinh nuéi vd
va uong gidng oc bucu dbéng (Pila polita,
Deshayes, 1830)”.

TAI LIEU THAM KHAO

Beeby A. & Richmond L. (2011). Magnesium and the
Deposition of Lead in the Shell of Three
Populations of the Garden Snail Cantareus
aspersus. Environmental Pollution. 159(6): 1667-
1672. doi.org/10.1016/ j.envpol.2011.02.040.

Chaitanawisuti N., Sungsirin T. & Piyatiratitivorakul S.
(2010). Effects of dietary calcium and phosphorus
supplementation on the growth performance of
juvenile spotted babylon Babylonia areolata
culture in a recirculating culture system.
Aquaculture  International.  18(3):  303-313.
DOI:10.1007/s10499-009-9244-8.

Chandra A K., Sengupta P., Goswami H., & Sarkar,M.
(2013). Effects of Dietary Magnesium on
Testicular Histology, Steroidogenesis,
Spermatogenesis and Oxidative Stress Markers in
Adult Rats. Indian journal of experimental biology.
S51(1): 37-47.

Cheng K.M., Hu C.Q., Liu Y.I., Zheng S.X. & Qi X.J.
(2006). Effects of dietary calcium, phosphorus and
calcium/phosphorus ratio on the growth and tissue
mineralization of Litopenaeus vannamei reared in
lowsalinity water. Aquaculture. 251: 472-483.
doi:10.1016/j.aquaculture.2005.06.022.

Coote T.A., Hone P.W. Kenyon R. & Maguire G.B.
(1996). The effect of different combinations of

220

dietary calcium and phosphorus on the growth of
juvenile Haliotis laevigata. Aquaculture. 145(1-4):
267-279. DOI:10.1016/S0044-8486(96)01303-8.

Egonmwan R.I. (2008) Effects of dietary calcium on
growth and oviposition of the African land snail
Limicolaria flammea (Pulmonata: Achatinidae).
Revista de biologia tropical. 56(1): 333-343. DOI:
10.15517/rbt.v5611.5528.

Emelue G.U. & Omonzogbe E.A. (2018). Growth
Performance of African Giant Land Snails
(Archachatina  marginata) Fed with Feed
Formulated with Different Calcium Sources.
Malaysian Journal of Sustainable Agriculture. 2(1):
1-4. DOI:10.26480/mjsa.01.2018.01.04.

Fournie J. & Chetail M. (1982). Evidence for a
mobilization of calcium reserves for reproduction
requirements in Deroceras reticulatum (Syn:
Agriolimax reticulatus). Malacologia. 22: 285-291.

Gaal K.K., Safar O., Gulyas L. & Stadler P. (2004).
Magnesium in Animal Nutrition. Journal of the
American College of Nutrition. 23. 754s-757s.
DOI:10.1080/07315724.2004.10719423.

Gallagher M.L., Bayer R.C., Rittenburg J.H. & Leavitt
D.F. (1982). Studies on the mineral requirements
of the adult American lobster. The Progressive
Fish-Culturist. 44(4): 210-212.
https://doi.org/10.1577/1548-
8659(1982)44[210:SOTMRO]2.0.CO;2.

Gouveia A.R., Pearce-Kelly P., Quicke D.LJ. &
Leather S.R. (2011). Effects of different calcium
concentrations supplemented on the diet of Partula
gibba on their morphometric growth parameters,
Weight and Reproduction Success. Malacologia.
54(1-2): 139-146. DOI:10.4002/040.054.0105.

Hotopp K.P. (2002). Land Snails and Soil Calcium in
Central Appalachian Mountain Forest.
Southeastern Naturalist. 1(1): 27-44.

Hunter R.D., & Lull W.W. (1977). Physiologic and
environmental factors influencing the calcium-to-
tissue ratio in populations of three species of
freshwater pulmonate snails. Oecologia. 29: 205-
218. DOI:10.1007/BF00345695.

Huskinson E., Maggini S. & Ruf M. (2007). The Roles
of Vitamins and Mineral in Energy Metabolism
and Well-being. The Journal of international
medical research. 35(3): 277-289. doi: 10.1177/
147323000703500301.

Ireland, M.P. (1991). The effect of dietary calcium on
growth, shell thickness and tissue calcium
distribution in the snail Achatina fulica.
Comparative Biochemistry and Physiology Part A:
Physiology: 98(1): 111-116. doi:10.1016/0300-
9629(91)90587-3.

Ireland, M.P. (1993). The effect of diamox at two
dietary calcium levels on growth, shell thickness



and distribution of Ca, Mg, Zn, Cu, P in the tissues
of the snail Achatina fulica. Comparative
Biochemistry and Physiology Part C: Comparative
Pharmacology. 104(1): 21-28. DOI:10.1016/0742-
8413(93)90105-T.

Ireland M.P. & Marigomez 1. (1992). The influence of
dietary calcium on the tissue distribution of Cu,
Zn, Mg and P and histological changes in the
digestive gland cells in the snail Achatina fulica.
Journal of Molluscan Studies. 58: 157-168.

Jatto O.E., Asia 1.O. & Medjor W.E. (2010). Proximate
and Mineral Composition of Different Species of
Snail Shell. Pacific Journal of Science and
Technology. 11: 416-419.

Kanazawa A., Teshima S. & Sasaki M. (1984).
Requirements of the juvenile prawn for calcium,
phosphorus, magnesium, potassium, copper,
manganese and iron. Graduate School of
Agriculture, Forestry and Fisheries, Kagoshima
University. 33: 63-71.

Karamoko M. (2009). Etude de la biologie, de I’écologie
et du comportement d’un escargot terrestre d’intérét
économique, Limicolaria flammea. Docteur de
L’Université de Cocody-Abidjan.

Karamoko M., Sika Piba N.A., Ouattara S., Otchoumou
A. & Kouassi K.P. (2014). Effets du calcium
alimentaire sur les paramétres de reproduction de
I’escargot Limicolaria flammea, en élevage hors-
sol. Afrique science. 10(4): 245-256.

Karmanska A., Stanczak A. & Karwowski B. (2015).
Magnez Aktualny Stan Wiedzy. Bromatologia i
Chemia Toksykologiczna. 4: 677-689.

Lé Vin Binh & Ngb Thi Thu Thao (2017). Anh hudng
clia thire 4n va ti 1& gi6i tinh dén két qua nudi vd ¢
buou déng (Pila polita). Tap chi Noéng nghiép va
phat trién nong thon. 7: 101-111.

Le Van Binh & Ngo Thi Thu Thao (2019). Effects of
Calcium Levels in Artificial Pellet Feed on the
Growth and Survival Rate of Black Apple Snails
(Pila polita). Vietnam Journal of Agricultural
Sciences (VIAS). 2(2): 387-396.

Lé Vin Binh & Ngo6 Thi Thu Thao (2020). Mot s6 dic
diém sinh hoc sinh san cia éc buou ddng (Pila
polita) phan bé & Pong bang séng Ciru Long. Tap
chi Khoa hoc Truong Dai hoc Cin Tho.
56(2b): 117-126.

Lé Vin Binh & Ngé Thi Thu Thao (2019). Két qua
nudi vé b¢ buou ddng (Pila polita) dwéi anh hudng
cua ham lugng canxi khac nhau trong thirc an. Tap

Lé Van Binh, Tran Nguy&n Duy Khoa, Ngé Thi Thu Thao

chi Khoa hoc Truong Dai hoc Cin Tho.
55(5b): 48-56.

Li A.J., Huang B.C., Lou W.F. & Xu J.M. (1986). The
effects of dietary calcium, phosphorus and Ca:P
ratio on the growth and development of prawn

Penaeus orientalis. Journal of Ocean University of
Qingdao. 16: 10-17.

Lovell R.T. (1989). Nutrition and Feeding of Fish. Van
Nostrand Reinhold, New York. doi.org/10.1007/
978-1-4757-1174-5.

Ngb Thi Thu Thao & L€ Vian Binh (2017a). Hiéu qua
clia viéc bd sung canxi vao thirc in trong qué trinh
wong giéng dc buou dong (Pila polita). Tap chi
Khoa hoc Truong Pai hoc Can Tho. 52b: 70-77.
DOI:10.22144/ctu.jvn.2017.126.

Ngb Thi Thu Thido & Lé Vin Binh (2020). Pic diém
sinh hoc, k¥ thuat san xuit giéng va nuéi thuong
pham &c buou ddng (Pila polita). Nha xudt ban
Nong nghiép.

Pu F. Chen N. & Xue S. (2016). Calcium Intake,
Calcium Homeostasis and Health. Food Science
and Human Wellness. 5(1): 8-16. doi: 10.1016/j.
fshw.2016.01.001.

Rygato-Galewska A., Zgli'nska K., Roguski M.,
Roman K., Bendowski W., Bie'n D. & Niemiec T.
(2023) Effect of Different Levels of Calcium and
Addition of Magnesium in the Diet on Garden
Snails’ (Cornu aspersum) Condition, Production,
and Nutritional Parameters. Agriculture. 13: 2055.
DOI:10.3390/agriculture13112055.

Tan B., Mai K. & Liufu Z. (2001). Response of
juvenile abalone, Haliotis discus hannai, to dietary
calcium, phosphorus and calcium/phosphorus ratio.
Aquaculture. 198(1): 141-158. doi:
10.1016/S0044-8486(00)00595-0.

Vélez-Arellano N., Garcia-Dominguez F.A., Lluch-
Cota D.B., Gutiérrez-Gonzalez J.L., Salcido-
Guevara L.A. & Sanchez-Cardenas, R. (2017).
Morphophysiological Indices of the Green Abalone
Haliotis fulgens Philippi, 1845 at Mexican Ocean
Pacific Coast. Turkish Journal of Fisheries and
Aquatic Sciences. 17(1): 31-39. doi:10.4194/1303-
2712-v17_1_05.

Wacker A. & Baur B. (2004). Effects of protein and
calcium concentrations of artificial diets on the
growth and survival of the land snail Arianta
arbustorum.  Invertebrate  Reproduction and
Development. 46(1): 47-53. doi.org/10. 1080/0792
4259.2004.9652605.

221



