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ABSTRACT

The objective of this study is to evaluate the effects of adding different
calcium concentrations into diet on growth and survival rate of black apple
snail, Pila polita during nursing phase. There were 5 treatments and 3
replicates in each treatment as follow: 1). Pellet only (DC); 2). Pellet+1%
calcium (Cal); 3). Pellet+3% calcium (Ca3); 4). Pellet+5% calcium (CaJ);
5). Pellet+7% calcium (Ca7). Newly hatched snails with initial shell height
and weight of 4.3mm and 0.06g were reared in the composite tanks (80%60
cm, water column of 30 cm) at the density of 50 ind/tank. After 40 days of
rearing, snails in Ca5 reached highest body weight (2.04 g) and shell height
(18.37mm) compared to those in DC (1.51 g and 16.36 mm), Cal (1.85 g and
17.65 mm), Ca3 (1.96 g and 18.12mm) or Ca7 (1.80 g and 17.72 mm). The
survival rate of snails was not significant difference among treatments
(p>0.05). Feeding with Cal, snails also obtained highest productivity
(133.91 g/m’) and that was significant difference (p<0.05) from feeding with
pellet only (97.52 g/m?), Cal (126.57 g/m?), Ca3 (124.88 g/m’) and Ca7
(118.82 g/m?). Results indicated that feeding Pila polita with pellet plus 5%
calcium showed the best growth and productivity.

TOM TAT

Nghién citu dwoe thwe hién nham danh gid anh hwong cua viéc bé sung cdc
ham heong canxi lén sinh truong va 1y I¢ song cua oc buou dong (Pila polita)
trong qud trinh wong giong. Thi nghiém gom c6 5 nghiém thire va dwoc lap
lai 3 lan la: 1) Thite an céng nghiép (PC), 2) Thitc an cong nghiép tron 1%
canxi (Cal), 3) Thirc an cong nghiép tron 3% canxi (Ca3), 4) Thirc an cong
nghiép tron 5% canxi (Ca5), 5) Thicc an cong nghiép tron 7% canxi (Ca7).
Oc gibng méi né cé6 chiéu cao va khéi lwong ban dau la 4,3 mm va 0,06 g
e wong trong bé composite (kich thuée 80%60 cm, chiéu cao cét neée 30
cm) voi mdt d¢ 50 con/bé. Sau 40 ngdy wong, khdi hrong va chiéu cao trung
binh ciia oc ¢ nghiém thire Ca5 (2,04g va 18,37mm) cao hon (p<0,05) so véi
DC (1,51 g va 16,36 mm), Cal (1,85 g va 17,65 mm), Ca3 (1,96 g va 18,12
mm) va Ca7 (1,80 gva 17,72 mm). Ty Ié song cua oc khong khac biét khi cho
an bé sung cdc ham lwong canxi khdc nhau (p>0,05). Nghiém thitc Ca5 cho
ndng sudt éc cao nhdt (133,9 g/m?) va cao hon (p<0,05) so véi PC (97,52
g/m’), Cal (126,6 g/m’), Ca3 (124,9 g/m’) va Ca7 (118,8 g/m’). Két qua
nghién citu nay cho thay toc dg tang trudng va nang sudt oc buou dong dat
cao nhdt khi wong bang thirc dn céng nghiép bé sung thém 5% canxi.

Trich dan: Ngé Thi Thu Thao va Lé Vin Binh, 2017. Hiéu qua cua viéc b sung canxi vao thirc an trong qua
trinh wong giong oc buou dong (Pila polita). Tap chi Khoa hoc Truong Pai hoc Can Tho. 52b:

70-77.
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1 GIOI THIEU

Theo Dillon (2000), ¢ buou ddng Pila polita 1a
loai 6c nudc ngot phd bién & Indonesia, Trung
Qudc, Thai Lan va Viét Nam. O Pong bang song
Ciru Long, ¢ buou ddng 14 loai ¢ ban dia, ching
thuong phan bd & cac ao, kénh rach va dong rudng.
Lé Van Binh va Ngd Thi Thu Thao (2013) nghién
ctru dnh huong céc loai thirc an dén sinh truong va
ty 1& sdng ¢ buou dong, két qua cho thay dc buou
ddng cho an thiic an cong nghiép dat chiéu cao va
khéi lugng cao nhat (14,79 mm va 0,71 g) so voi
cho an cam gao hodc bdt khoai mi. Canxi dugc
xem la mot trong nhitng yéu t& quan trong anh
huong rat 16n dén sy phan bd cta nhiéu loai thiy
san nudc ngot, dac biét 1a nhém dong vat than
mém c6 vo (Okland, 1983; Briers, 2003), cac loai
nay can canxi cho su ton tai va phat trién. Téc do
tang truong, ty 16 séng va stc sinh san giam khi
trong moi truong c6 ham lugng canxi thap
(Madsen, 1987; Kritsanapuntu et al, 20006;
Zalizniak et al., 2009). Ngoai ra, khi ham lugng
canxi & dong vat than mém thap dc s& c6 vo mong,
¢6 kha niang 1am cho con mdi tan cong d& dang va
dé bi ton thuong hon do stc chiu dung cua 16p vo
kém (Hincks and Mackie, 1997; Lewis and
Magnuson, 1999; Nancy and Darby, 2008;
Zalizniak et al., 2009). Trong moi truong c6 ham
lugng canxi cao, dong vat than mém sé& ¢o khuynh
hudng phat trién vo day hon so véi séng trong moi
truong ¢6 ham luong canxi thap hon (Rundle er al.,
2004; Czarnoleski et al., 2006; Dalesman and
Lukowiak, 2010). Theo Greenaway (1971) sy hap
thu canxi ¢ nhirg moi truong c6 ham luong canxi
cao anh hudng dén can bang dién giai trong huyet
tuong cua 0c Lymnaea stagnalis va vén chuyén thu
dong canxi co thé xay ra khi ham luong canxi trén
20 mg/L, trong khi ham lugng canxi 15 mg/L trong
mdi truong thi d¢ Lymnaea stagnalis c6 thé hap thu
trén 50% canxi. Chaitanawisuti et al. (2010) nghién
ciu anh hudng cic ham luong canxi dén ting
truong ¢ huong giéng Babylonia areolata, két qua
cho thiy ham luong canxi 1% thi tang truong cua
dc dat t6i vu va hidu qua su dung thirc an tdt nhat.
Dbi véi bao ngu khong doi hoi mic do canxi cao
chi can 0 ,05% (Coote et al., 1996). Oluokun et al.
(2005) cho rang dc Archachatina marginata c6 nhu
cau cao Ve canxi (6-8%) dé sinh truong khdi luong,
phat trién chiéu dai va st dung thirc n tot hon.
Theo Ngb Thi Thu Thao va ctv. (2013) nhan dinh
¢ buou dong co toc do ting trudng cang nhanh s&
¢6 nhu cau hap thy canxi cang nhiéu dé hinh thanh
vo cho qua trinh phét trién. Nghién ctru ndy dugc
thuc hién nham danh gia hiéu qua cia viéc bo sung
canxi voi cac ham lugng khac nhau vao thuc an
dén sinh truong va ty 1& séng dc buou dong Pila

71

Tap 52, Phan B (2017): 70-77

polita trong giai doan wong giong, gop phan lam co
sO cho viéc nang cao hi¢u qua san xuat giong loai
oc nay.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vitli¢u

Poi trong nghién ciu la dc buou dong Pila
polita giong, trimg dugc thu tir DPong Théap va dem
ve ap tai Khoa Thuy san, Truong Dai hoc Can Tho
dé thu ¢ gidng phuc vu cho thi nghiém.

Nudc ngot dugce léy tlr a0 nudi vd ca bd me cua
trai Thyc nghiém - B mon Ky thuat nudi thuy san
nudc ngot - Khoa Thuy san - Truong Dai hoc Can
Tho. Nuée duge bom lén be chia 2 m’, dé lang
trong 7 ngay va dugc bom qua tui loc (mat lugi 50
um) vao bé wong.

2.2 Phwong phap nghién ciru

2.2.1 B6 tri thi nghiém

Bé wong 6c gibng biang composite co kich
thudc 60x80cm (chira 200 Lit nudce), co tong cong
15 bé dugc su dung cho thi nghiém, mdi bé bd tri
50 ca thé dc giéng chiéu dai va khdi luong ban dau
la 0,06+0,00 g va 4,40+0,06 mm. Muc nudc gilt
trong bé lac dau 1a 10 cm va duoc cap thém sau
mdi lan thay nuéc 20-30% nudc trong bé cho du
30 cm. MGi bé bd tri 1 bo day nylon lam gia thé
cho 6c gidng bam.

Bang 1: Thanh phin dinh dudng cia thirc an

cong nghi¢p sir dung dé wong oc gidng
(chwa trén thém canxi)

Thanh phéin dinh dwéng Ty 18 (%)
Protein 18,0
Lipid 3,0
Xo tho 8,0
Phospho 1,2
Canxi 2.4
Ty 1¢ kho 89,0
Tro 14,0

Oc giéng dugc cho an bang thirc in cong
nghiép dung cho c4 da tron dang vién noi (18% do
dam). Thirc dn dwoc xay nhuyén va phdi tron véi
cac ham lugng canxi (canxi carbonate CaCOs3
99%), canxi dugc hoa tan vira di vao nudce sau do
tron déu ciing voi thirc @n roi dem sdy kho & 60°C
trong 24 gid. Oc duoc cho dn bang thic an cong
nghiép phdi tron cac ham luong canxi khac nhau.
Thi nghiém gé)m ¢6 5 nghiém thirc va dugc lap lai
3 lan 1a: 1) Thirc an cong nghiép (DC), 2) Thirc an
cong nghiép tron 1% canxi (Cal), 3) Thirc an cong
nghi¢p trén 3% canxi (Ca3), 4) Thuc an cong
nghi¢p tron 5% canxi (Cad), va 5) Thirc &n cong
nghiép trén 7% canxi (Ca7). Thic an duoc ngdm
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trong nudc khoang 10 phut truée khi cho an dé
thirc an s& chim xudng day bé va dc c6 thé bt
duoc d& dang hon. Lugng thirc an cho éc dn mdi
ngay 1a 5% trong luong co thé, cho ¢ an 2
lan/ngay vao lac 7 gid sang (40% lwong thirc 4n)
va 17 gio chiéu (60% thirc an).

Dinh ky v¢ sinh bé nudi 10 ngay/lan, siphon rut
cdn va thay 20-30% nudc trong bé tranh oc bi soc
trong qua trinh wong giong.

Céc yéu t6 moi truong nhu: nhiét 6 (duoc do
bang nhiét ké thuy ngan) vao lac 7 gio sang va 14
gio chidu hang ngdy. Ham luong NH4/NH; (TAN),
NOy, d6 kiém va pH dwoc theo ddi 10 ngay/lan
bang bo test SERA (san xuit tai Dirc).

2.2.2 Cac chi tiéu theo doi

Tién hanh thu mau dinh ky 10 ngay tir khi bat
dau cho dén két thuc thi nghiém, dém s6 luong 6 bc
trong bé, do chiéu cao va can khdi lugng b¢ (20
con/be) trong ting bé. Chleu cao (mm) do tir dinh
dén ria cua vO miéng dc bang thude kep Caliper
(sai s6 0,01 mm) va khdi luong (g) duoc can bang
can dién tir 2 s6 1é Ohaus (sai so 0,01g). Cac chi
tiéu duoc tinh toan gém toc do ting trudng, ty 18
sdng theo cac cong thirc sau:

Toc d6 tang truong tuyét dbi vé khdi lwong
(mg/ngay) = (W2-W))/T

Téc do ting truong twong ddi vé khdi lugng
(%/ngay) =100 x (LnW-LnW,)/T

Toéc do tang truong tuyét dbdi vé chiéu cao
(mm/ngay) = (L,-L:)/T

Téc d6 ting truéng tuwong ddi vé chidu cao
(%/ngay) = 100 x (LnL,-LnL,)/T

Trong do: Wi: khéi lwong 6¢ ban dau (g); Wa:
khéi luong 6 bc luc két thuc thi nghiém (g); Li: chiéu
cao dc ban dau (mm); L,: Chiéu cao ¢ luc két thuc
thi nghiém (mm); T: thoi gian nudi (ngay).
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Tyl¢ song (%) = (N2x100)/Ny; Trong do Ni: Sb
ca thé tha ban dau; N»: S6 ca thé tai thoi diém thu
mau.

Nang suat: P (g/m?) = Py x S; trong d6: Py, 12
khoi lugng trung binh (g/b€), S 1a dién tich bé wong
(m?/bé).

Khi két thac thi nghi¢m tién hanh thu ngiu
n}lién 10 con 0c¢/bé, do chiﬁu cao va can kh@i lugng
tong cong sau d6 dép vo Oc, tach riéng phan vo va
phén thit dé can khoi lugng vé va khoi luong thit.

2.3 Phuwong phap xir Iy s6 lidu

St dung phan mém Microsoft Office Excel dé
tinh cac gia tri trung binh, d6 léch chuan va vé do
thi. Phan mém SPSS 16.0 dé so sanh thong ké cac
gia tri trung binh gita cac nghiém thac & muc
p<0,05 bang phép so sanh Duncan.

3 KET QUA VA THAO LUAN
3.1 Bién dong cac yéu té mdi truong

Trong qua trinh thi nghiém nhiét do bubi sang
dao dong tir 24-28°C trung binh 1a 27,2°C. Nhiét
d6 budi chiéu dao dong tir 26-31,5°C trung binh 1a
29,8°C. Nhiét d6 dao dong kha cao trong qua trinh
thi nghiém va khéc biét khong c6 y nghia thdng ké
(p>0,05) giira cac nghiém thirc. Theo Nguyén Thi
Binh (2011) ¢ buou ddng con séng tét khi nhiét
d6 27°C vao budi sang va 30°C vao budi chiu.
Nhu vdy, nhiét d§ trong thi nghiém ndm trong
khoang thich hop cho sy phat trién ciia 6¢ buou
ddng.

pH trong cac nghiém thirc trong duong nhau va
niam trong khoang 7,5-7,6 thich hop cho sinh
truong cta 6¢ buou dong gidng (Bang 2). Nghién
ctru ctia Nguyén Thi Diéu Linh (2011) cho rang c6
thé nuoi 6¢ buou déng thuong pham khi pH tir 7,1
- 8,4. Lé Van Binh va Ng6 Thi Thu Thao (2013)
cho rang pH thich hop cho wong ¢ buou dong tir
7,5-8,0.

Bang 2: Gia tri trung binh ciia cic yéu t6 moi truomg trong cic nghiém thirc

Yéu t6 moi trudng bC Cal Ca3 Ca5 Ca7
Nhiét d6 budi sang (°C) 27,2+0,03*  27,240,05*°  27,1+0,05° 27,240,028 27,240,04°
Nhiét d6 budi chiéu (°C) 29,8+0,04*  29,8+0,02°  29,8+0,07* 29,840,01*  29,8+0,03%
pH 7,60£0,10°  7,50+0,10°  7,50+0,06 7,5040,06°  7,50+0,15°
TAN (mg/L) 0,170,018  0,16£0,00°  0,1620,06® 0,19+0,02*  0,13+0,04*
NO, (mg/L) 0,1940,04*  0,19+£0,03*  0,19+0,06 0,21£0,02*  0,20+0,04*
Do kiém (mg CaCOs/L) 61,4+42,64°  632+1,10®  62,0£1,70% 65,6+1,80*  67,4+1,80°

Cdc gid tri trong cung mgt hang co chii cai khac nhau thi khac biét ¢6 y nghia (p<0,05)

Ham luong TAN & tit ca cac nghiém thirc déu
thip va it bién dong (tr 0,13 - 0,19 mg/L), ham
luong TAN tuong dbi cao & nghiém thirc Ca5 (0,19
mg/L), tuy nhién khong khac biét vdi cac nghiém
thirc khac. Theo Lé Van Binh va Ng6é Thi Thu
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Thao (2013, 2014) ham lugng TAN dao dong tir
0,25-0,30 mg/L khi wong &c¢ bang cac loai thirc an
khac nhau va tir 0,12-0,32 mg/L khi wong ¢ buou
dé)ng 0 cac mat d¢ khac nhau. Ham lugng TAN
trong qua trinh thi nghiém twong dbi thap so voi
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cac nghién ctru khac do d6 c6 kha nang khong anh
huong dén sinh trudng ctia 6¢ buou dong.

Trung binh ham lugng NO;™ trong thi nghiém
dao dong tir 0,19-0,21 mg/L, khong cé su khac biét
(p>0,05) gitra cac nghiém thirc mac du hoi cao hon
& cac nghiém thic bd sung Canxi ¢ muc cao (5
hodc 7%). Theo két qua nghién ctru cua Nguyén
Thi Pat (2010) thi ham lugng NO;™ trung binh 0,7
mg/L, dao dong 0,3-1,0 mg/L trong nghién ciu
wong d¢ gidng. Cac nghién ctru khac ciing ghi nhan
ham lugng NOy™ dao dong tir 0,28-0,62 mg/L (Lé
Van Binh va Ng6 Thi Thu Thao, 2013) hoac tir
0,10-3,5 mg/L (Ngé Thi Thu Thao va Trin Ngoc
Chinh, 2016) tuy nhién deu khong gdy anh huong
dén sinh truong cua dc gidng hodc b¢ truong thanh.

Trung binh d6 kiém trong cic nghiém thirc dao
dong tir 61,47-67,40 mg CaCOs/L, cao nhét 1a Ca7
(67,40 mg CaCOs/L), thap nhit 1a DC (61,47 mg
CaCOs/L) va khac biét c6 y nghia gilta cac nghiém
thirc (p<0,05). Két qua thu thap trong qua trinh
wong ¢ buou dong gidng ciia Lé Van Binh va Ngo
Thi Thu Thao (2013) ghi nhéan d¢ kiém trung binh
dao dong tir 82-89 mg/L, hodc c6 thé trong khoang
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tir 71-92 mg/L khi wong dc vé&i cac mat do khac
nhau (L& Van Binh va Ng6 Thi Thu Thao, 2014).
Theo Ngé Thi Thu Théao va ctv. (2013) do ¢ co
téc do ting trudng nhanh nén c6 nhu cau canxi 16n
dé phuc vu cho qua trinh chu tao vo lam cho do
kiém giam xubng thip trong qua trinh uong. Trong
nghién ctru nay, do kiém trong bé nudi 6¢ ting
tuong ung véi viéc ting ham lugng canxi bo sung
vao thirc an, cé thé canxi trong thirc an dap ung
yéu cau cia dc buou dong, do d6 ching s& giam
qué trinh hip thu tryc tiép tir moi truong nude.

3.2 Ting truéng ciia dc bwou dong

3.2.1 Tang trucng vé khoi lwong

Sau 40 ngay uwong, khdi lugng trung binh
ctia 6¢ & nghiém thirc Ca5 (2,04g) cao hon so v6i
Ca3 (1,96 g) va khac biét c6 y nghia (p<0,05) so
voi Cal (1,85 g), Ca7 (1,80 g) hay BC (1,51 g).
Khdi luong trung binh ctia ¢ & cac nghiém thirc
trong qua trinh thi nghiém tang lién tuc va nhanh
nhit & nghiém thic Ca5, trong khi ting trudng
luén thdp & nghiém thic khong bd sung canxi
(Hinh 1).

Bang 3: Chiéu cao (mm) va khoi lwgng (g) ctia éc trong qua trinh wong

bC Cal Ca3 Cas Ca7
Chiéu cao ngay 1 (mm) 4,35+0,152 4,41+0,412 4,44+0,112 4,34+0,09* 4,47+0,012
Chiéu cao ngay 40 (mm) 16,4+0,14* 17,7+0,20° 18,1£0,40% 18,4+0,34°  17,7+0,32°
Khéi Iugng ngay 1 (g) 0,06+0,0? 0,06+0,0? 0,06+0,0? 0,06+0,0? 0,06+0,0?
Khéi lugng ngay 40 (g) 1,51+0,032 1,85+0,06° 1,96+0,13% 2,04+0,03¢  1,80+0,11°
Ty 1€ khoi lugng vo (%) 40,340,502 39,740,392 38,9+0,892 38,4+0,40°  43,4+239°
Cdc gid tri trong cung mgt hang co chii cai khac nhau thi khac biét ¢6 y nghia (p<0,05)
25 20,0
—+=bC  —B=Cal —8=Ca3 ——DC —B—(al —4—Ca3
’g 2 =&—(a5 == Ca7 g ——C25 —8—Ca
e =
L0 £ 16,0
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= (=}
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Hinh 1: Khi lrgng va chiéu cao 6c bwou dong & cic nghi¢m thirc theo thoi gian

Bang 3 cho thay sau 40 ngay wong thi ty 1& khdi
luong vo ciia dc¢ & nghiém thirc Ca7 dat cao nhat
(43,4%) va cao hon c6 ¥ nghia (p<0,05) so v&i dbi
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chung (40,3%), Cal (39,7%), Ca3 (38,9%) hay
Ca5 (38,4%). Nghién ctiru cua Nancy et al. (2008)
vé anh hudng cta canxi va 'PH trén oc buou vang
(Pomacea paludosa) cho thiy khi bd sung canxi 14
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mg/L thi chiéu cao v6 chi dat 14,6 mm, bo sung 28
mg/L chiéu cao vo dat 18,7 mm, tic gid con ghi
nhan khi b6 sung 3,6 mg/L canxi va pH<6,5 thi ¢
buou vang bi an mon vo nhidu nhéat va co khdi
luong thit thip nhat. Két qua nghién ciru ndy cho
thiy khi ham lugng canxi bd sung vao thirc an
(7%), 6¢ buou ddng co khuynh huéng tich lay
canxi & vo nhiéu hon, dan dén vo .day hon va co thé
tang truong khoi luong thit cua oc s& giam xudng.
Két qua nay tuong dong véi cac nghién ciru trude
day vé viéc tang khéi lugng vo cua dong vat than
mém trong mdi trudng c6 ham lugng canxi cao
(Rundle et al, 2004; Czarnoleski et al, 2006;
Dalesman and Lukowiak, 2010).

Nguyén Thi Binh (2011) wong éc buou ddng
sau 28 ngay thi khéi lugng dat 0,47 g/con (wong
trong giai) va 0,38 g/con (wong trong bé). Ngo Thi
Thu Théo va ctv. (2013) cho thdy sau 35 ngay
wong ¢ buou dong bang rau xanh don thudn chi
dat 0,29 g, trong khi cho an thirc an cong nghiép
két hop voi rau xanh (1:1) dat 0,69 g. Két qua
nghién ctru ctia Lé Van Binh va Ngo6 Thi Thu Thao
(2013) khi wong 6c buou dong giéng bang cam,
bot khoai mi, thirc dn cong nghiép, sau 35 ngay két
qua 1a b¢ dat khdi luong 13 0,71 g khi 6¢ an 1a thir
an cong nghiép va ting truong s& bi giam xudng
chi con 0,36 g khi dc dn bot khoai mi va 0,26 g khi
an thtc 4n 1a cam min. Phén tich thanh phan sinh
hoéa cua cac loai thire an st dung cho théy, thirc an
cong nghiép c6 ham luong dam cao hon (18%), cac
thanh phan dinh dudng can ddi hon va dic biét 1a
sy hién dién cua cac chét khoang nhu canxi va
photpho. Trong thanh phén thirc in cong nghiép da
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c6 san 2,4% canxi (Bang 1), tuy nhién két qua cho
thy v6i ham lugng canxi nhu vy chua dap ing du
nhu cau cho ¢ buou ddng gidng trong qua trinh
sinh truong. Oluokun et al., (2005) nghién ctru trén
oc Archachatina marginata va nhan thiy rang loai
dc nay co6 nhu cau cao vé canxi (6-8%) dé sinh
truong khoi lugng, phat trién chidu dai va sir dung
thirc an tot hon.

Téc do tang trudng tuyét db6i vé khdi luong cua
dc tang lién tuc trong sudt qua trinh wong (Bang 4).
Trung binh tang truong tuyét d6i vé khdi lugng cua
dc & nghiém thire Ca5 13 cao nhét (30,45 mg/ngay),
ké dén 1a Ca3 (27,66 mg/ngay); Ca7 (26,88
mg/ngay), Cal (25,36 mg/ngay) va khac biét co6 y
nghia (p<0,05) so v&i PC (21,25 mg/ngay). Két
qua nghién ctru cua Lé Van Binh va Ngd Thi Thu
Thao (2013) hay Ng6 Thi Thu Thao va ctv. (2013)
cho thay khi cho an thire an cong nghiép dc gibng
¢6 tbc do ting truong tuyét doi (11,73 - 13,78
mg/ngay).

Téc do ting truong khéi lugng twong dbi cua
¢ cao trong 10 ngay dau va ¢6 xu huéng giam dan
dén cudi thoi gian wong & tat ca cac nghiém thirc
(Bang 4). Trung binh ting trudng twong ddi cia dc
& nghiém thic PC (9,03 %/ngay) va thap hon
(p<0,05) so véi Cal (9,62 %/mgay); Ca3 (9,91
%/ngay); Ca5 (10,34 %/ngay) hay Ca7 (10,04
%/ngay). Tuy nhién, khac biét khong c6 y nghia
(p>0,05) gitra cac nghiém thic bd sung tir 3 - 7%
ham luong canxi vao khau phan thirc n cong
nghiép.

Bang 4: Téc do ting truwéng khdi lrgng ciia dc bwou dong theo thoi gian

Ngay bC Cal Ca3 Ca$ Ca7
Ting truong khdi lwong tuyét doi (mg/ngay)
1-10 11,94+1,15° 11,64+0,912 12,52+1,052 14,69+0,76° 13,240,282
11-20 11,31+1,83¢ 16,42+1,05° 18,03+3,68° 18,08+2,39° 17,23+2,61°
21-30 25,31+0,67* 28,6+3,18® 32,64+0,82° 39,40+2,06° 33,49+5,19°
31-40 36,43+0,76* 44,78+1,59° 47,47+3,31% 49,63+0,86° 43,60+2,81°
TB 21,2540,947 25,36+1,22° 27,66+1,98% 30,45+1,12¢ 26,88+2,44°
Ting truéng khoi lwong twong ddi (Yo/ngay)
1-10 11,20+0,74% 11,06+0,36* 11,46+0,50% 12,52+0,30¢ 12,01+0,35%
11-20 7,94+0,65? 9,5240,20° 9,81+0,76° 9,82+0,67° 9,75+0,76°
21-30 8,84+0,13* 9,22+0,46% 9,6+0,005" 10,16+0,24¢ 9,73+0,54
31-40 8,17+0,08? 8,68+0,12°¢ 8,78+0,09 8,87+0,10° 8,64+0,17°
TB 9,03+1,49? 9,62+1,02° 9,91+1,12% 10,34+1,55¢ 10,04+1,425¢

Cac gia tri trong cung mot hang co chiv cai khdac nhau thi khac biét co y nghia (p<0,05)

Theo két qua nghién ctru ciia Lé Van Binh va
Ngd Thi Thu Thao (2013) khi wong dc bang thire
an cong nghiép co toc do ting trudng tuong dbi
cao nhit (9,85 %/ngay), wong 6¢ voi thirc an la
cam co6 toc do ting trudng twong ddi thap nhat
(6,66 %/ngay). Cac loai dong vat co vo déu can
canxi dé hinh thanh vo va phuc vu cho cac hoat
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dong khac cua co thé nhu van dong, ti€u hoda, van
chuyén mau... nhung véi ham luong canxi qua cao
6 thé s& (rc ché hép thu mot s loai khoang khac,
vi du nhu k&m va sit do d6 anh huong dén qua
trinh sinh tong hop protein, ddn dén han ché sinh
truong. Bang 4 cho thay khi ting ham lugng canxi
b6 sung 1én dén 7% di co dau hiéu sinh trudng
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cham lai vé khéi luong cua dc buou déng khi so
sanh v6i ham lugng bd sung 1a 5%. Két qua nghién
ctru cho thiy khi uwong 60 buou dong bang thirc dn
cong nghiép (c6 chira sin 2,4% canxi) bo sung
thém 5% canxi vao khau phan thirc an thi ¢ c6 tbe
d6 tang truong vé khdi luong cao nhit, nhu vay
wéc tinh tong ham luong canxi trong thirc dn phuc
vu t6i wu cho qua trinh sinh truéng khi lugng cua
dc buou dong giéng nam trong khoang 5-7%.
3.2.2 Tang trucng vé chiéu cao

Sau 40 ngay thi nghiém, chiéu cao trung binh
cta 6¢ thap nhat & nghiém thirc DC (16,36 mm) va
khac biét c6 y nghia (p<0,05) so voi Cal (17,65
mm); Ca3 (18,12 mm), Ca5 (18,37 mm) hay Ca7
(17,72mm), tuy nhién khac biét khong c6 y gilta
nghiém thirc Ca3 voi Ca5 (p>0,05). Chiéu cao
trung binh ciia d¢ & cac nghiém thirc tang lién tuc
trong qua trinh thi nghiém va nhanh nhét ¢ nghiém
thirc Ca5, trong khi 6c & nghiém thic dbi chimg
tang truong luén thip hon (Hinh 1 va Bang 3).
Theo L& Van Binh va Ng6 Thi Thu Thao (2013)
khi wong ¢ bang cam gao c6 toc do tang truong
chiéu cao 1a thap nhit (10,60 mm) va chidu cao 6¢
buou dong giéng dwoc ting 1én khi &¢ an thic in
cong nghiép (14,8 mm). Tu két qua trén cho thay
oc buou dong khi st dung ngudn thic an cong
nghiép c6 bd sung thém 3 - 5% canxi dat ting
truong vé khdi luong va chiéu cao cao hon so voi
két qua nghién ciru trude do.
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Téc do tang truong chléu cao tuyét doi
(mm/ngay) cia Oc twong ddi 6n dinh va co6 xu
huéng tang dan dén ngay thtr 30 va sau do giam
dén cudi thoi gian wong & tit ca cac nghiém thirc
thi nghiém (Bang 5). Sau 40 ngay wong ¢ nghiém
thirc Ca5 c6 tbc do tang truong cao nhét (0,35
mm/ngay) va khac biét c6 y nghia (p<0,05) so véi
bC (0,30 mm/ngay), Cal (0,33 mm/ngay), Ca3
(0,34 mm/ ngay) va Ca7 (0,33 mm/ngay) tuy nhién
khong c6 sur khac biét gitra Ca3 va Ca5. Theo két
qua nghién ctru wvong oc buou ddng cua Nguyen
Thi Binh (2011) thi tc do ting trudong chidu cao
tuyét ddi dat 0,22-0,32 mm/ngay khi wong trong bé
va 0,24-0,44 mm/ngay khi wong trong giai. Theo
nghién ctru cia Ngd Thi Thu Thao va ctv. (2013)
khi wong ¢ buou ddng véi thire an cong nghiép
don thuan thi dc dat toc do tang trudng tuyét doi vé
chidu cao 14 0,31 mm/ngay.

Téc d6 ting truong chiéu cao tuong ddi
(%/ngay) cta dc trong cac nghiém thirc déu dat cao
nhét trong 10 ngay dau méi wong va sau d6 giam
dan den cudi thoi gian thi nghiém (Bang 5). Trung
binh téc d¢ tang truong chiéu cao tuong dbi khac
biét khong c6 y nghia (p>0,05) va dao dong trong
khoang 3,65 - 4,07 %/ngay. Ngo Thi Thu Thao va
ctv. (2013) wong b¢ buou ddng bang thic dn cong
nghiép thi tdc do tang truong chiéu cao tuong ddi
dat 4,64 %/ngay, cao hon so véi két qua nghién
cuu ndy.

Biang 5: Téc d§ ting truong chiéu cao ciia 6¢ bwou dong theo thoi gian

_Ngay bC Cal Ca3 Cas Ca7
Ting truong chiéu cao tuyét doi (mm/ngay)
1-10 0,20+0,01?2 0,19+0,06* 0,19+0,01° 0,21+0,03? 0,18+0,01?2
11-20 0,24+0,022 0,28+0,03° 0,29+0,03° 0,29+0,01° 0,28+0,01°
21-30 0,31+0,022 0,33+0,022 0,37+0,01° 0,40+0,01°¢ 0,32+0,022
31-40 0,30+0,01° 0,33+0,01° 0,34+0,01% 0,35+0,01°¢ 0,33+0,01°
TB 0,26+0,05? 0,28+0,07% 0,30+0,07* 0,31+0,07¢ 0,28+0,06*
Ting truwéng chiéu cao twong ddi (%/ngay)
1-10 3,80+0,10° 3,59+1,10° 3,50+0,25° 3,96+0,29° 3,460,052
11-20 3,69+0,122 4,10+0,482® 4,15+0,29 4,29+0,13° 4,03+0,13%
21-30 3,78+0,19° 3,92+0,34° 4,15+0,09 4,43+0,09° 3,83+0,162
31-40 3,3140,10° 3,48+0,23% 3,51+0,05% 3,60+0,07° 3,44+0,05%
TB 3,65+0,24* 3,77+0,60° 3,83+0,38" 4,07+0,36% 3,69+0,28?

Cac gia tri trong cung mgt hang co chiv cai khdc nhau thi khac biét co y nghia (p<0,05)

3.2.3 Ty lé song va ndng sudt oc sau khi wong

Sau 40 ngay wong, ty 18 sdng cia dc buou dong
dat cao nhét ¢ nghiém thirc doi chimg (78,6 %),
Cal (78,6 %) va CaS (78,00 %), tuy nhién khac
biét khong c6 y nghia (p>0,05) v6i cac nghiém
thae Ca3 (77,33 %) va Ca7 (75,33 %0). Diéu nay
chung 16, viéc bd sung canxi vao khau phan an
khong anh huong dén ty 1é séng ciia b¢ buou ddng
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trong qué trinh wong ma chi anh huong manh dén
téc do tang trudng va kich thude, dac bict la khi
lugng cta oc. Theo nghién clru cua Nguyen Thi
Binh (2011) sau 28 ngay uwong thi ty 1¢ song bc
buou dong dat 88,1% (wong trong giai) va 90,9%
(wong trong bé). Lé Vian Binh va Ngé Thi Thu
Thao (2014) wong dc¢ voi cac mat do khac nhau voi
ty 16 song dao dong tir 83,4-97,1%.
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Bang 6: Ty 1¢ song va niing suét ciia ¢ bwrou dong trong cic nghiém thirc

PC Cal Ca3 Cas Ca7
Ty 1€ séng (%) 78,6£3,06° 78,6+4,162 77,342,312 78,0+6,002 75,3+4,16°
Nang suét (g/m?) 97,5+10,202 126,5+5,79° 124,8+3,11° 133,9+5,50  118,8+14,52°

Cac gid tri trong cung mot hang co chir cai khdc nhau thi khdc biét co y nghia (p<0,05)
on the growth of juvenile Haliotis laevigata.
Aquaculture, 145 (1-4): 267-279.

Czarnoleski, M., J. Kozlowski, P. Kubajak, K.
Lewandowski, T. Muller, A. Stanczykowska and K.
Surowka, 2006. Cross-habitat differences in crush
resistance and growth pattern of zebra mussels
(Dreissena polymorpha): effects of calcium
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