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TOM TAT

Nghién ctru nhu cau canxi cua dc buou dong giai doan glong duoc thuc hién nham 1am co so&
cho viéc san xuit thirc an cong nghiép va phuc vu viéc vong glong dc buou ddng dat hiéu qua cao hon.
Oc gibng (c& 0,03g) duoc cho an 6 khiu phan tuong tng sy bd sung ham luong canxi khac nhau véi 3
lan lap lai: 1% canxi (Cal); 3% canxi (Ca3); 5% canxi (Ca5); 7% canxi (Ca7); 9% canxi (Ca9) va 11%
canxi (Call). Oc glong dugc nudi trong bé composite co kich thuge 80 x 60 x 50 cm véi mat d6 150
con/bé (300 con/m?). Két qua cho thiy, ti 1& séng cua d¢ dat cao nhét khi sir dung khau phan an bod sung
ham luong canxi 3% (90,4%) va khac biét (p<0,05) so v6i ham luong Call (82,7%). Chiéu cao, kh6i
lugng va ning suit cua 6¢ sir dung thirc an ¢ ham lugng canxi 7% dat cao nhét (19,1 mm; 1,95 g va
511 g/m?) va khéc biét (p<0,05) so v6i cac nghiém thirc Cal, Ca3, Ca9 hay Call. Nhu ciu canxi trong
khau phan in cho sinh truong (khdi lugng, chiéu cao) cia 6c buou ddng giai doan giéng trong khoang
6,34% - 6,68%. )
Tir khéa: Nhu cau canxi, Oc buou dong, Sinh truéng, Ty 18 song

DETERMINATION CALCIUM REQUIREMENT OF BLACK APPLE SNAIL
(Pila polita, Deshayes, 1830) AT THE JUVENILE STAGE
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ABSTRACT

This study aimed to determine the dietary calcium requirement of black apple snails at the
juvenile stage. Juveniles (size of 0.03g) were fed 6 diets corresponding to six different calcium
supplementations including 1% (Cal); 3% (Ca3); 5% (Ca5); 7% (Ca7); 9% (Ca9) and 11% (Call),
respectively, with three replicates per treatment. Juveniles were reared in composite tanks (80x60 x 50
cm) at a density of 150 ind./tank. The results showed that the survival rate of the snail reached the
highest in Ca3 (90.4%) and was significantly different (p<0.05) compared to Call (82.7%). The height,
weight, and yield of the snail were the highest in Ca7 (19.1 mm; 1.95 g va 511 g/m2) and were
significantly different (p<0.05) compared to those in Cal, Ca3, Ca9 or Call. In conclusion, the
requirement of calcium supplementation for growth (weight, height) performance of juvenile black
apple snails was 6.34% - 6.68%.
Keywords: Black apple snail, Calcium requirement, Growth, Survival rate
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1. MO PAU

Canxi dugc xem la mot trong nhitng
yéu t6 quan trong c6 lién quan dén pH, do
kiém va do cimg (Amusan va Omidiji,
1988; Briers, 2003), tir d6 ¢6 anh hudng rit
16n dén sy phéan bd cia nhiéu loai dong vat
than mém thudc 16p Chéan bung, cac loai nay
can canxi cho sy ton tai va phat trién
(Thomas va Lough, 1974; Briers, 2003).
Theo Lodge va cs. (1987); Hoverman va cs.
(2011) cho rang sy ting trudong & dc gidng,
b¢ truong thanh va kha nang sinh san cua ¢
me giam khi cac loai 6¢c Physa gyrina,
Physa acuta, Lymnaea stagnalis sdng &
nhitng vung c¢6 ham lugng canxi < 5 mg/L,
cac loai Chan bung nudc ngot c¢6 thé hap thu
canxi tir thirc an (Zalizniak va cs., 2009; Le
Van Binh va Ngo Thi Thu Thao, 2019; Niba
va cs., 2022) hay truc tiép tir ngudn nudc
(Oluokun va cs., 2005; Badmos va cs.,
2016). Mit khac, ting truong va ti 1¢ séng
cua cac loai thudc 16p Chan bung bi anh
huong khi ham luong canxi hay ngudn gbc
canxi khac nhau (Kritsanapuntu va cs.,
2006; Zalizniak va cs., 2009; Ngo6 Thi Thu
Théao va Lé Van Binh, 2017; Le Van Binh
va Ngo Thi Thu Thao, 2019; Niba va cs.,
2022). Viéc hép thu canxi ¢ trong moi
treong c6 ham lugng canxi cao s€ anh hudng
dén can bang cac dudng chit trong huyét
tuong cua d¢ Lymnaea stagnalis, vin chuyén
thy dong canxi c6 thé xay ra khi ham lugng
canxi trén 20mg/L, trong khi ham lugng
canxi 15mg/L trong modi truong thi bc
Lymnaea stagnalis c¢6 thé hap thu trén 50%
canxi (Greenaway, 1971). Trong moi truong
c6 ham lugng canxi cao thi dong vat than
mém Chan bung s& c6 xu huéng phat trién
v day hon so v&i khi sdng trong méi trudng
c¢6 ham lugng canxi thap hon (Dalesman va
Lukowiak, 2013). Oc  Archachatina
marginata c¢6 nhu cau cao vé canxi (6 - 8%)
dé sinh truong khoi lugng, phét trién chiéu
dai va sir dung thirc 4n t6t hon (Oluokun va
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cs., 2005). Trong khi d6, dbi véi dong vat
than mém nudc mdn khong doi hoi mirc do
canxi cao, ching han biao ngu Haliotis
laevigata chi c¢an 0,05% (Coote v cs., 1996).

Theo Marxen va Becker (2000);
Kritsanapuntu va cs. (2006) cho rang
CaCOs 14 thanh phan chinh ciu tao vé cua
dong vat than mém (Ireland, 1991) va la
thanh phan chinh xay dung 97% khbi luong
vo (Heller va Magaritz, 1983), bén canh do
mot luong nhd cac thanh phan khac:
photpho, kém, natri, kali, déng va magie
tham gia vao qua trinh hinh thanh vé
(Ireland, 1993). Canxi con dugc tim thiy
trong tuyén tiéu hoa, té bao mo lién két, mo
chén va xung quanh cac mach mau (Ireland
va Marigomez 1992), hau hét canxi dugc
hap thu vao da day thong qua biéu mo rudt
(Beeby va Richmond, 2001). Canxi c6 mdt
vai tro khong thé thiéu trong cac chirc ning
ctia t& bao, mot chat dém dé duy tri d6 pH
t6i wu trong dich co thé (Coote va cs., 1996;
Tan va cs., 2001). Lop Chan bung can mot
lugng 16n canxi cung cdp cho qua trinh sinh
san, cu thé ¢ Deroceras reticulatum cin
20% tong lugng canxi trong co thé cung cap
cho mdi lan rung trimg (Fournie va Chetail,
1982; Fournie and Chetail, 1984), dé dam
bao du canxi cho con non sau khi dugc sinh
ra (Beeby va Richmond, 2001) va phan 16n
hép thu tir gan tuy, vo cua 6c me (Fournie
va Chetail, 1982). Ngoai ra, Marxen va
Becker (2000); Glass va Darby (2009) da
quan sat va ghi nhan vo dc ctimg chic, day
phu thudc rat 16n vao ham luwong canxi; bén
canh do, canxi con cé chirc nang nhu dung
dich dém tham gia vao qua trinh trao doi
chit, san xuét cac té bao (Ireland, 1991 va
Ireland, 1993), thanh phan canxi chiém
30% tong khdi lugng co thé cac loai dong
vat than mém thuéc 16p Chan bung
(Badmos vacs., 2016). Vi vay, viéc xac dinh
nhu cau canxi thich hop cho su ting truong
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ctia 6¢ buou dong 1a van dé cap thiét, nham
phuc vu viéc wong gidng dc buou dong dat
hiéu qua cao hon.
2. PHUONG PHAP NGHIEN CUU
2.1. B6 tri thi nghiém

Thi nghiém duoc bd tri trong bé
composite c6 kich thudc 80 x 60 x 50 cm cm,
dugc v€ sinh sach trude khi sir dung. Chiéu
cao ¢dt nudc trong bé wong dugc duy tri ¢
murc 20 cm, sang an vdi kich thudc 15 x 20

cm, bb tri 2 sang/bé va dat chim dudi nudc,
cach mat nuée 10 - 15 cm; gia thé nylon dugc
bb tri 2 chum/bé. Oc buou dong duoc wong
v6i mat do 150 con/bé (twong duong 300
con/m?). Thi nghiém dugc bd tri 6 nghiém
thire, voi 6 ham lugng canxi khac nhau, cu thé
nhu sau: 1) 1% canxi (Cal); 2) 3% canxi
(Ca3); 3) 5% canxi (CaS5); 4) 7% canxi (Ca7);
5) 9% canxi (Ca9) va 6) 11% canxi (Call) va
mdi nghiém thirc véi 3 lan 1ap lai; thyc hién
trong thoi gian 56 ngay.

Bang 1. Thanh phan nguyén li¢u, thanh phan hoa hoc cua thirc in

Nghiém thurc Cal Ca3 Ca5 Ca7 Ca9 Call

Thanh phan nguyén liéu (%)

Bot ca! 17,00 17,00 17,00 17,00 17,00 17,00
Banh dau dau nanh? 28,55 28,70 28,82 28,96 29,10 29,25
Bt khoai mi 47,45 4535 43,22 41,08 38,93 36,77
Dau thyc vat 1,00 1,00 1,00 1,00 1,00 1,00
Vitamine, khoang? 3,00 3,00 3,00 3,00 3,00 3,00
CMC 3,00 3,00 3,00 3,00 3,00 3,00
Canxi 0,00 1,95 3,96 5,96 7,97 9,98
Thanh phan hoa hoc cua thirc an (%)

Pam tho 24,83 25,18 24,778 2495 25,28 23,58
Chat béo tho 3,46 4,36 4,71 4,28 3,23 4,85
NFE 53,35 49,35 44,60 41,96 36,38 33,98
Tro tho 6,28 8,23 10,08 10,11 14,13 15,26
Xo thoé 0,98 1,06 1,17 1,71 1,37 1,54
Am d6 8,88 8,04 8,83 9,15 9,41 8,64
Ning lugng (KJ/g) 16,44 16,11 15,76 15,41 15,07 14,72
Canxi 1,49 3,07 5,12 7,15 9,51 11,55
Photpho 0,73 0,71 0,71 0,69 0,69 0,60

B4t ca Kién Giang (Viét Nam), 2 Banh dau ddu nanh ly trich (Argrentina); *Vitamine, khodng:
Vitamin A (2.000.000 IU); Vitamin D (400.000 1U), Vitamin E (6 g); Vitamin Bl (800 mg),; Vitamin
B2 (800 mg); Vitamin B12 (2 mg); Canxi D. Panthotenate (2 g); Folic acid (160 mg); Vitamin C (15
g); Cholin Chloride (100 g); Ferous (Fe*") (1 g); Zinc (Zn’*) (3 g); Manganese (Mn’*) (2 g); Copper
(Cw?*) (100mg); lodine (I) (20 mg); Cobalt (Co**) (10 mg).

Thtrc an st dung trong thi nghiém la
thie an tu phdi ché v6i thanh phan dinh
dudng twong tng tirng nghiém thirc va dugc
trinh bay trong Bang 1. Thirc an thi nghiém
duoc phdi ché thanh dang vién tir cac
nguyén li€u nhu: Bt c4, bot ddu nanh (héip
chin), bot khoai mi, dau nanh, vitamine,
khoang, chit két dinh (Carboxylmethyl
Cellulose), sau khi bot ddu nanh hép chin dé
ngudi trén vao nguyén li¢u kho cung véi
dau nanh va luong nude vira du (tron uot),
ép thanh vién (kich ¢& 1 mm). Sy kho &
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nhiét do 60°C, sau do6 vién thirc an dugc xay
nhuyén va bao quan trong ngin dong cua ti
lanh dé cho dc an hang ngay.

Oc duoc cho in 2 1an/ngay (budi sang:
7 gid; budi chidu: 17 giv). Khau phan an tinh
trén khdi lugng 6c buou dong gidng va
luong thirc an duge diéu chinh hang tudn
theo tang trong khéi luwong cua dc, cu thé:
Cho dc an & muc 7% trong 21 ngay dau,
giam xubng con 6% tir ngay thir 22 dén 35
va giam xudng con 5% - 5,5% tir ngay 36
dén khi két thac thi nghiém). Trong sudt qua
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trinh wong, hang nay xi phong loai bo thic
an du thira va san pham thai cua 6c buou
ddng giai doan gidng va sau mdi 7 ngdy
nudc trong bé uong duge thay 30 - 40%.
2.2. Céc chi tiéu theo doi
2.2.1. Cdc yéu té méi truong: Nhiét do dugc
do hang ngay (budi sang: 7 gio; budi chiéu:
14 gi) bang nhiét ké; dinh ky 7 ngay/lan do
d6 kiém, pH va duoc xac dinh bang bo test
SERA-Germany.
2.2.2. Chi tiéu sinh hoc: Pinh ky 7 ngay/lan
dém sb luong ¢ con sdng trong bé dé xac
dinhtilé séng, do chiéu cao va can khéi luong
40 con/bé cua timng bé dé danh gia:

Tang truong khéi luong twong ddi
(SGRy-%/ngay) = LoWrlaWa) 0

Ting truéng chidu cao tuwong dbi
(SGRy-%/ngay) = LoH—LnHy) o q00

Tang truong khdi luong tuyét ddi

(DWG-mg/ngdy) = 2 x 100

Ting trudong chidu cao tuyét dbi
(DHG-pm/ngay) = =1 5 100

Mirc ting truong khéi lugng (g) = W2
- Wi

Murc tang trudng chiéu cao (mm) = H,
- Hi.

Ghi chii: Wi, Hy la khéi heong, chiéu
cao tai thoi diém bé tri thi nghiém; W», H, la
khoi lwong, chiéu cao tai thoi diém thu mau;
t la thoi gian wong (ngay).

Xéc dinh nhu ciu canxi cia 6¢ buou
ddng dua trén phuong trinh duong cong bac
hai (%): Y = ax> +bx +c.

Ti 1¢ ting sinh khdéi (%) =

(Lwong sinh khéi thu hoach—Luwong sinh khéi ban dau)

Lwong sinh khai ban dau

100
Ti 1¢ sdng (SR-%) = =2 x 100. Trong
d6: Ni: S6 cé thé tha ban dau (con); Na: S6

c4 thé tai thoi diém thu mau (con).
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Nang suét (P- g/m?): Khéi luong ¢
thu dugc (g/bé) x S; Trong d6: S: Dién tich
bé wong (m?).

Hé s6 chuyé hoa thirc &n (FCR) = %
Trong d6: m: Tong lugng thirc an da cho an
(2); P: Khéi luong bc gia tang (g).

Hiéu qua st dung canxi (Canxi

. . (Wo—W,)
Efficiency Ratio, CaER) =

Lwong canxi an vao

Trong d6: Wy: Khéi lugng dau cua dc-g,
W2: khéi lugng cubi ciia bc-g (Le Van Binh
va Ngo Thi Thu Thao, 2019)

Luong an (FI- mg/con/ngay) =
< Téng thirc in cho dn

(S8 6¢ bo tri + S6 8¢ két thic)
2

) x thoi gian uong

(Ani va cs., 2013)

Ti 1& phan hoa sinh truéng theo chidu
cao, khéi luong dugc xac dinh sau khi két
thiic thi nghiém (thu tat ca 6¢ trong bé can
khdi luong, do chiéu cao; CV-%) = z X
100; Trong do: CV: Hé sb bién dong; S: b6
léch chuan; x: Khéi luong, chiéu cao trung
binh ctia ¢ khi két thic thi nghiém.

s 1A n Khdi lwong vo 6¢
0 =V >
I'y 1€ vo (%) K1 lrong Gng x 100
ghi chu: V6 oc duoc dat trén khan gidy tham

cho rao trudce luc dem can.

Chi s6 thé trang (CI- mg/g) = EV“Xi

1000 Trong d6: DW,: Khéi lugng vo dc tuoi
(2); DWs 1a khéi luong thit duoc siy kho &
60°C sau 24 gio (g).

2.3. Phwong phap xir Iy so liéu

X

Str dyung phan mém Excel 2019 dé
tinh céc gié tri trung binh, d6 1éch chuén céc
sb liéu thu thdp dugc. Phan tich ANOVA
mot nhan té trong phan mém SPSS 22.0

% dugc str dung dé so sanh thong ké cac gia tri

trung binh gitta cadc nghiém thirc & muc
p<0,05 bang phép thir Duncan. Cac sb liéu
¢6 don vi phan traim (%) dugc chuyén doi
arsin trude khi xir 1y théng ké. Nhu cau
canxi ciia dc buou déng duoc xac dinh dua
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vao phuong phap dudng cong hdi quy bac
hai Y = ax? + bx + ¢ (Zeitoun va cs., 1976).
3. KET QUA VA THAO LUAN
3.1. Bién dong cac yéu td mdi truwong
Qua nghién ctru, cic yéu t& moi
truong nhu nhiét do, pH va d6 kiém c6 bién
dong khong 16n trong subt qua trinh thi
nghiém (Bang 2) va khong anh hudong dén
qué trinh sinh truéng cua 6¢ buou dong.
Theo nghién ctru cia Nguyén Thi Binh
(2011) cho rang 6c buou dong gidng soéng
tot khi nhiét d6 moi trudong nudce tu 24,0 -

29,5°C vao budi sang va 26,0 - 31,5°C vao
budi chiéu. Trong khi d6, 6¢ buou dong giai
doan nudi thuong pham theo Nguyén Thi
Binh va cs. (2012) da chi ra rang, khi ¢ phat
trién trong moi truong nude ¢ nhiét do tir 18
- 31°C, khi nhiét d¢ tang lén tir 37 - 39°C dc
sinh truong chdm va ty 1& chét rat cao. Dbi
voi pH, theo két qua nghién ctru Ng6 Thi Thu
Thao va Lé Van Binh (2018) ¢ buou dong
giai doan giéng song t6t & ngudng pH trong
khoang 7,0 - 8,0 va khi pH <5,0 dc buou
ddng gidng khong c6 kha ning séng sot.

Bing 2. Gia tri trung binh ciia cac yéu té moi truong trong bé wong ¢ buou dong gidng véi cac
ham lugng canxi khac nhau

Cac muc ham lugng canxi

Chi tiéu Cal Ca3 Cas Ca7 Ca0 Call
Nhict d6 sang (°C)  26,5£02°  264%0,1°  264:0,1°  264+0,1°  2640,1°  264=02°
Nhiétdo chidu (°C)  292£04% 287+03%  28.9+02°  28.8+02% 28.9+03%  28.9:0.47
pH 8.030,07° 8,12£0,02°  8,1140,03 8,08£0,12% 8,13£0,01° 8,1440,05°
Kidm (mgCaCOyL)  58,0:1,1° 60,7406  63342.6a° 659+1,5% 682436 71,5254

Cac gia tri trong ciing mot hang co chir cai khac nhau thi khac biét c6 y nghia thong ké
(p<0,05); Gia tri dwoc trinh bay la: Trung binh + d¢ léch chudn. Cal: 1% canxi; Ca3: 3% canxi; Ca5:
5% canxi; Ca7: 7% canxi; Ca9: 9% canxi va Call: 11% canxi.

Trong qua trinh thi nghi€m trung binh
d6 kiém tuong d6i thap & cac nghiém thic c6
ham lugng canxi tir 1 dén 3%, nguyén nhan
¢6 thé do thirc dn phdi ché tir cac ham luong
nay khong cung cap du canxi, cho nén dc c¢6
kha ning s& hip thu canxi tryc tiép trong
nudc. Theo ghi nhan Badmos va cs. (2016)
luong canxi thap s& lam cham toc do ting
truong, 1am cho vo d¢ mong hon (Glass va
Darby, 2009); anh huong dén kha ning sinh
san ctia 6¢ me (Hunter va Lull, 1977). Ngo
Thi Thu Thao va Lé Van Binh (2017) thu
duoc két qua 1a do kiém 61,4 - 63,2 mg
CaCOs/L khi wong éc buou dong bang thirc
an vién khong bd sung canxi hodc bo sung 1
- 3% canxi trong khau phan thic in va do
kiém tang 1én 67,4 mg CaCOs/L khi bd sung
7% canxi vao khau phﬁn thirc an. Mat khac,
cac loai dong vat than mém Chan bung co toc
do tang truong nhanh s& c6 nhu cau vé canxi
16n hon nham phuc vu cho qua trinh cAu tao
v, qua d6 1am cho d6 kiém trong méi truong
nudc giam xudng thip (Glass va Darby,
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2009; Le Van Binh va Ngo Thi Thu Thao,
2019).

3.2. Tang truéng ciia ¢ bwou dong ¢ cac
nghiém thirc thirc an c6 ham lwgng canxi
khac nhau

Két qua nghién ciru cho thdy, ting
truong khéi lugng va chiéu cao ciia dc buou
dong giai doan gidng chiu anh huéng boi
cac ham luong canxi khac nhau (tir 1% dén
11% canxi) (Bang 3). Ban dau dc dugc bd
tri ¢6 khdi lwong va chiéu cao trung binh
khoang 0,03 g; 4,46 mm. Sau 56 ngay cho
an, khi luong va chiéu cao dat cao nhét &
nghiém thuc Ca7. Chi tiéu sinh truong cta
¢ c6 xu hudng ting dan khi bo sung ham
luong canxi tir 1 - 7% vao khau phan an (tir
1,17 g; 16,7 mm & nghiém thic Cal dén
1,95 g; 19,1 mm ¢ nghiém thitc Ca7) nhung
sau d6 giam dan & cac nghiém thirc ¢6 ham
lugng canxi cao hon (Ca9 va Call). Oc
buou ddng gidng c6 toc do tang truong khdi
lugng va chiéu cao tuyét dbi cao nhit &
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nghiém thtc Ca7 (34,3 mg/ngay; 261
um/ngay), ké dén 1a Ca5 (34,0 mg/ngay;
251 pum/ngay) va khac bi€t c6 y nghia
(p<0,05) so voi Cal (20,4 mg/ngay; 218
um/ngay), Ca3 (27,8 mg/ngay; 234
um/ngay), Ca9 (30,3 mg/ngay; 242
um/ngay) va Call (26,0 mg/ngay; 222
pm/ngay).

Ban dau ¢ dugce b tri co khbi luong
va chiéu cao trung binh khoang 0,03 g; 4,46
mm. Sau 56 ngdy cho an, khdi luong va
chiéu cao dat cao nhét & nghiém thic Ca7
(Bang 3), 6c tang dan tir (1,17 g; 16,7 mm)
& nghiém thirc Cal dén (1,95 g; 19,1 mm) &
nghiém thitc Ca7 nhung sau d6 giam dan &
cac nghi¢m thuc c6 ham lugng canxi cao
hon (Ca9 va Call). Oc buou dong giéng cd
tbc do tang truong khoi luong va chiéu cao
tuyét d6i cao nhat & nghiém thac Ca7 (34,3
mg/ngdy; 261 pm/ngay), ké dén 1a Ca5
(34,0 mg/ngay; 251 um/ngay) va khac biét
c6 y nghia (p<0,05) so véi Cal (20,4
mg/ngay; 218 pm/ngay), Ca3 (27,8
mg/ngay; 234 pum/ngay), Ca9 (30,3
mg/ngay; 242 pm/ngay) hay Call (26,0
mg/ngay; 222 pm/ngay).

Canxi 1a mot trong nhirng yéu t6 quan
trong anh huong dén su phan bd cua nhiéu
loai dong vat than mém Chén bung, cac loai
ndy can canxi cho su ton tai va phat trién
(Thomas va Lough, 1974; Okland, 1983;
Briers, 2003), tde do tang truong, ti 1€ séng
(Kritsanapuntu va cs., 2006; Zalizniak va cs.,
2009; Niba va cs., 2022) va stic sinh san
(Fournie and Chetail, 1982) giam khi trong
mdi trudng c6 ham luong canxi thap. Theo
Oluokun va cs. (2005) cho rang &c
Archachatina marginata 461 héi ham lugng
canxi tir 6 dén 8% dé dam bao qua trinh sinh
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truong khdi lwong, phat trién chiéu cao va
hiéu qua st dung thirc an tét hon; trong khi
do, dong vat tham mém nudc min khong doi
héi mirc do canxi cao, chi can 0,05% dbi véi
bao ngu (Coote va cs., 1996). Két qua
nghién ctru trén s loai Chan bung nudc min
cling ghi nhan dugc anh huong cia cac ham
lugng canxi dén qua trinh ting trudng.
Chaitanawisuti va cs. (2010) di chi ra rang
wong 6¢ huong Babylonia areolata vi ham
luong canxi 1% da lam tang chiéu cao va
khéi lwong (28,2 mm va 4,29 g) cao hon so
véi ham lugng canxi 4% (25,5 mm va 3,24
g) va 7% (27,3 mm va 4,03 g). Tuong tu dbi
véi bao ngu Haliotis laeuigata, loai bao ngu
nay tang 157 mm/ngay va 36,6 mg/ngay khi
trong thitc dn co6 chtra 1,5% canxi va tang
truong giam xudng chi con 139 mm/ngay va
33,6 mg/ngay khi ham lugng canxi gidm
xudng chi con 1% (Coote va cs., 1996).

Nghién ctru trén 6c nudc ngot, dc
buou vang (Pomacea paludosa), Glass va
Darby (2009) thu duoc két qua khi bo sung
canxi 14 mg/L trong thtrc an thi chiéu cao vo
chi dat 14,6 mm va néu bb sung 28 mg/L
chiéu cao vo ting 1én dén 18,7 mm, tuy
nhién khi ting bd sung canxi 1én 50 - 70
mg/L thi chiéu cao vo giam xubng chi con
(17,6 - 18,1 mm). Ng6 Thi Thu Thao va Lé
Vin Binh (2017) nhan thdy véi chiéu cao vo
va khdi lugng ban dau ctia buou dong gidng
(4,44 mm; 0,06 g), mat do 100 con/m?, cho
an thuc &n vién va sau 40 ngay uong tang
truong dat (16,4 mm; 1,51 g), tang [én (18,4
mm; 2,04 g) khi b6 sung 5% canxi trong
khiu phan thic an vién (co chira 2,4%
canxi) va sau d6 giam xudng chi con (17,7
mm; 1,80 g) khi bd sung thém 7% canxi vao
khau phén thirc n vién.
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Bidng 3. Khoi lugng va chiéu cao cta 0c buou dong giong lac bat dau va sau 56 ngay wong & cac
ham lugng canxi khac nhau

Cac muc ham lugng canxi

Chi tiéu Cal Ca3 Cas Ca7 Ca9 Call

Khdi lwong

Ngay 1 (2) 0.0320,00° _ 0,03£0,00° 0,03£0,00° 0,03£0,00° 0,03£0,00° _0,03%0,00°
Ngdy 56 (g) 1.17£0.10°  1,59£0.07° 1.93+0,04° 195:0.01° 1,7240.03¢ 1.48+0,03b
M ting (g) 1.14£0.10°  1,56£0.07° 1.90£0.04¢ 1.92+0.01¢ 1.70£0.02¢ 1.45+0,03"
DWG (mg/ngdy)  20.4+1,8°  27,8+12°  34,0£0,8° 343+02°  30,3£0,4¢  26,040,5"
SGRy (%/ngdy)  6,73%0,14° 7,29+0,03% 7.61£0,12¢ 7,71+0,040 7.44+0,01° 7,16:0,08"
Chiéu cao

Ngdy 1 (mm) 4,950,000 44420,10° 442£0,08° 4,4410,02° 44720,04° 4 4820,06°
Ngdy 56 (mm) 16703  17,6:0,3"  18,5£0,1¢ 19,1£0,1°  18,0402°  16,9+0,2°
Méc ting (mm)  12,2£03%  13,1£02° 14,1010  14,6+0,1° 13,6:02°  12,5+0,1°
DHG (um/ngiy) 2185 23444b 251404 26122°  242+3¢ 22242
SGRy (%/ngdy)  2,34+0,03%  2,46+0,01° 2,56+0,01° 2,60+0,02' 2,49+0,01¢ 2,38+0,01"

Cac gia tri trong ciing mot hang co chir cai khac nhau thi khac biét c6 y nghia thong ké
(p<0,05); Gia tri dwoc trinh bay la: Trung binh + dj léch chuan. Cal: 1% canxi; Ca3: 3% canxi;
Ca5: 5% canxi; Ca7: 7% canxi; Ca9: 9% canxi va Call: 11% canxi.

Cac két qua tang truong khoi lugng va
chiéu cao cuia 6c buou dong t6t nhat (SGRy,;
SGRy) ¢ nghiém thirc bd sung ham lugng
7% canxi. Theo mo hinh dudng cong hdi quy
bac 2 (Hinh 1) cho thay, diém t6i da SGRw
(7,714 %/ngay) twong ung vdoi ham luong
canxi 6,68% (Y = -0,0313x> + 0,4159x +

7.90

6,3184; R? 0,9854) va SGRu (2,582
%/ngay) tuong ung véi ham luong canxi
6,34% (Y =-0,0098x* +0,1238x +2,189; R?
=0,974) 1a murc canxi bo sung vao khau phan
an thich hop cho su tang truong cua b

giong.

7,70 \

Yoax = 7,714 %/ngly
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Hinh 1. Nhu ciu canxi bo sung vao khau phan in cua ¢ buou dong giai doan gidng
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3.3. Ti 1¢ song, niing suit, ti 1¢ ting sinh
khoi, chi s6 thé trang, ti 1¢ vé va phin héa
sinh truéng ciia 6¢ buou dong giong dwgc
wong & cac ham luwgng canxi khac nhau
Qua Bang 4 cho thiy, sau 56 ngay
wong ti 18 séng cua dc dat cao khi st dung
khau phan in bo sung ham luong 3% canxi
& nghiém thirc Ca3 (90,4%), ké dén 1a Cal
(89,6%) va khac biét c6 y nghia (p<0,05) so
véi Call (82,7%). Tuy nhién, khac biét
khong cé ¥ nghia (p>0,05) khi so sanh voi
Ca5 va Ca7 (86,9%), Ca9 (86,2%). Ti 1¢
song cua 6¢ giai doan gidng trong nghién
ctru nay thap hon so v6i nghién ciru cua
Glass va Darby (2009) thuc hién trén 6c
buou vang Pomacea paludosa, tac gia chi

ra rang cac ham lugng canxi khac nhau
khong anh huong dén ti 16 séng cua loai bc
nay (98 - 100%). Kritsanapuntu va cs.
(2006) ghi nhén ti 1& sdng cta éc huwong
Babylonia areolata c6 xu hudng giam dan
(92,9 - 57,1%) voi sy gia tang ham luong
canxi (0,0 - 5,0 g CaCOs/m?). Déi véi dc
nhay Strombus gigas, thi Shawl va Davis
(2006) cho rang loai b¢ nay duy tri ti 1& séng
87,2% khi wong v6i ham lugng canxi 422
mg/L va ti 1¢ sdng giam xudng chi con
79,8% khi ham lugng canxi tang 1én. Khi so
sanh voi 6¢ buou dong, Ngd Thi Thu Thao
va L€ Van Binh (2017) ghi nhén sau 40 ngay
uong ti 1€ song khong anh huéng khi b6
sung tir 0% dén 7% canxi trong khau phan
thirc an vién (75,3 - 78,6%).

Biing 4. Ti 1§ song, ti 1¢ ting sinh khdi (BIR), ning sudt, chi sb thé trang (CI), ti ¢ v6 va phan hoa
sinh truong (PHST-%) cta 6c buou dong giong dugc cho dn cac ham lugng canxi khac nhau

Céc mirc ham lugng canxi

Chi tiéu
Cal Ca3 Ca5s Ca7 Ca9 Call
Ti 1& song (%) 80,6£2,7°  904+3,0° 86,9+1,0° 86,9+1,4® 862+32%  82,7+1,8
BIR (%) 1.517£100* 1.844+110° 2.042+147° 2.304+849 1.813+65° 1.557+111°
Ning suit (g/m?) 295+28° 37120 466+£5° 511244 369+10° 321+152
CI (mg/g) 363+11*  373+10%  386+18°  389+16°  369+13%® 36246
Ti 1€ v6 (%) 20,1£1,9°  20,8£04®  21,0+£0,1® 21,7+0,5® 228+0,5*  22,7+13°
PHST Chiéu cao 12,0£0,3°  11,440,1*° 11,7402  11,340.4* 11,8£0,4®  12,2+0,2"
Khoi luong  32,8+0,3°  29,7+0,8"  28,8+0,3% 28,0£0,6*° 294+0,8®  34,0+0,8¢

Cac gia tri trong cung mot hang co chir cai khac nhau thi khac biét co y nghia thong ké (p<0,05).
Gia tri duoc trinh bay la: Trung binh £ do léch chuan. Cal: 1% canxi; Ca3: 3% canxi;
Ca5: 5% canxi; Ca7: 7% canxi; Ca9: 9% canxi va Call: 11% canxi.

Ti 1& vo va chi sd thé trang (CI) phan
anh sy sinh truéng ciing nhu tich iy dinh
dudng ciia dong vat thin mém nganh Chéan
bung. Chi sd thé trang (CI) cua 6¢ dat cao &
cac nghiém thirc Ca7 (389 mg/g), ké dén 1a
Ca5 (386 mg/g) va khac biét (p<0,05) so voi
6 nghiém thitc Cal (363 mg/g) va Call (362
mg/g); tuy nhién, khac biét khong c6 y nghia
(p>0,05) gitra Ca5, Ca7 va Ca9. Trong khi
do ti 16 vo trén tong khdi lugng co thé cua
6c & Ca9 va Call (22,8% va 22,7%) va khac
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biét (p<0,05) so voi & Cal dén Ca3 (20,1 -
20,8%); tuy nhién, khac biét khong co ¥y
nghia (p>0,05) gitta Ca7, Ca9 va Call.
Nghién ctru cia Ngé Thi Thu Thao va L&
Vin Binh (2017) chi ra rang ¢ duge cho an
thirc an vién va bo sung thém 7% canxi thi
ti 18 khéi luong vo cua 6¢c gibng 1én dén
43.4% va c¢6 xu huéng giam dan khi ham
luong canxi bd sung & muc 3% (38,9%) hay
5% (38,4%).
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Hinh 2. Ti 1¢ phan hoéa sinh trudng khoi lugng, chiéu cao d¢ buou dong gidong dugc cho an cac khau
phan bd sung cac ham lugng canxi khac nhau

Oc dugc cho in khau phan bo sung sinh khéi khi cho &n thirc dn vién (trong thirc
ham lugng canxi ¢ nghiém thuc Ca7 dat an vién c6 chira 2,4% canxi) co bd sung 1%
nang sudt va ti 1¢ tang sinh khdi cao nhit canxi (1060%) va tang lén 1226% khi b
(511 g/m?; 2304%) va khac biét c6 ¥ nghia sung 5% canxi thém vao khau phan thtrc in
(p<0,05) so voi cac nghiém thiic con lai vién. Oc buou déng dugc nudi 6 ham luong
(Bang 4). Két qua ctia nghién ctru nay cao canxi 5% dat ti 1¢ ting sinh khdi cao nhét
hon nhiéu so véi két qua cia Ngo Thi Thu (640%) va thap hon so v&i nghién ctru ciia

Théo va Lé Van Binh (2017) c6 ti 1¢ tang Ng6 Thi Thu Thao va Lé Van Binh (2017) ti
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1¢ ting sinh khdi trung binh tir 864 - 1.011%
(khi nudi véi mat do 50 - 200 con/m? va cho
an thirc an vién chira 18% dam, véi 2,4%
canxi). Quan sat trén 6c huong Babylonia
areolata cia Chaitanawisuti va cs. (2010)
ghi nhan khi nuéi dc huong véi ham luong
canxi 1% da 1am tang sinh khdi (662%) cao
hon so v&i ham lugng canxi 4% (388%) va
7% (560%). Khi uwong ¢ sir dung thirc dn
v&i ham lugng canxi 7%, toc do tang truong
vé chiéu cao va khdi luong 13 cao nhat, ti 18
tang sinh khoi dat cao nhat, do d6 ning suét
¢ thu duoc sau 56 ngay uong cao hon so
v6i cac ham luong canxi khac, mét nghién
ctru tuong tu cua Ngd Thi Thu Thao va Lé
Vin Binh (2017) cho thay ning suat khi ¢
buou dong gidng an thirc n co bd sung 1%
canxi vao khau phan thirc an vién dat 127
g/m?, ting 1én dén 134 g/m? khi bd sung 5%
canxi vao khau phan thirc dn vién va giam
xudng chi con 119 g/m? khi bd sung 7%
canxi.

Két qua tir Bang 4 va Hinh 2 cho thay
sau 56 ngay uong ti I¢ phan héa sinh truong
vé khdi luong, chiéu cao cua dc gidng thap
¢ nghiém thure Ca5 va Ca7 (28,0 va 28,8%;
11,3 va 11,7%) va khac biét c6 y nghia
(p<0,05) so véi Cal (32,8%; 12,0%) va
Call (34,0%; 12,2%). Oc giéng duoc cho
an thirc an ¢6 ham lugng canxi tir 5 - 7% c6
kich c& dong déu va s con dat kich ¢ 16n
nhidu hon so véi cho an cac ham luong
canxi khac. Nguyén nhan, khi ham luong
canxi cao s€ ngan can mot s6 nguyén t6
(photpho, magie, k&m, dong) tham gia vao
trinh trao d6i chét va san xuét céc té bao,
dac biét xay ra ¢ myén tiéu hoa (Ireland,
1986), dong thoi can tidu tbn mot mirc ning
lugng cao hon cho viéc bai tiét luong canxi
thira ra khoi co thé. Mat khac, khi ham
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luong canxi thap co thé s& khong cung cap
du canxi cho qua trinh sinh truong va phat
trién, thém vao d6 moéi truong sdng khong
thuan loi (vi du: ham lugng canxi, d kiém
kiém va pH thap) c6 thé kim ham sy phat
trién cta Oc trong sudt thoi gian wong
(Garcia va cs., 2006), chinh vi vay dan dén
canh tranh vé phan c& cao ¢ cac nghiém
thirc ¢6 ham luong canxi qua thap hay quéa
cao.

3.4. Hé s6 chuyén hoa thirc in, hiéu qua
str dung canxi va lugng in ciia ¢ buwou
dong giai doan giéng dwoc wong ¢ cac
ham luwgng canxi khac nhau

Két qua Bang 5, hé s6 chuyé hoa thirc
in cao nha ¢ nghiém thuc Cal (0,72) va
khac biét co y nghia théng ké (p<0,05) so
v6i cac nghiém thire tir Ca5 dén Ca9 (0,56
dén 0,63). FR cta 6c ¢ nghiém thuc chia
ham lugng canxi tir 5% dén 7% it bién dong
(0,56 - 0,57) va khac biét khong c6 y nghia
gita 2 ham luong canxi nay (p>0,05).
Trong khi d6, ghi nhan hi€u qua sir dung
canxi ctia 6¢ buou dong giai doan giéng
giam dan khi ham lugng canxi ting dan
trong thirc an tir 1% dén 11%; cu thé, CaER
ctia dc dat cao nhat (143%) khi cho an thuc
an chia ham lugng canxi 1% (14,2%) va
khac biét c6 y nghia (p<0,05) so vdi cac
nghiém thtrc con lai. Chaitanawisuti va cs.
(2010) cho rang 6c huong Babylonia
areolata khi an thirc &n chira 1 dén 4% canxi
c6 FR 1a 2,47 va thip hon khi an thirc an
chia 7% canxi (2,63). D6 véi oc
Archachatina marginata, Oulokun va cs.
(2005) ghi nhan FR cao khi éc an thirc an
chtra 4% canxi (6,49) va FCR giam xubng
chi 5,25 - 5,36 khi loai 6c nay an thtrc dn
chtra ham lugng canxi tang 1én tir 6 dén 8%.
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Bing 5. Hé s6 chuyén hOfi thtrc an (FCR), hiéu qua sir dung canxi (CaER) va luong an (FI) cua b¢
buou dong giong dugc cho an cac ham lugng canxi khac nhau

Céac muc ham lugng canxi

Chi tiéu Cal Ca3 Ca5 Ca7 Cad Call
FCR 0.72£0.06° 0,6320.02% 057£0.01° 0.56£0.04 0,60£0.01% 0,65£0,03"
CaER 143241380 60,6403  458:0.6° 360:17° 200406 142407
FI (mg/conngdy)  3.7740,09°  420£0,07° 4.92:0,09° 530£0,12° 4090,05% 3,90:0,20:

Cdc gid tri trong ciing mot hang co chir cdi khdc nhau thi khac biét c6 y nghia thong ké (p<0,05).
Gia tri dwoc trinh bay la: Trung binh £ d¢ léch chuan. Cal: 1% canxi; Ca3: 3% canxi,
Ca5: 5% canxi; Ca7: 7% canxi; Ca9: 9% canxi va Call: 11% canxi.

Két qua tir Bang 5 cho thay luong an
ciia mot ca thé dc buou dong gidng o
nghiém thic Cal thdp nhat (3,77
mg/con/ngdy), ké dén 1a Call (3,90
mg/con/ngay) va khac biét y nghia (p<0,05)
$0 vOi cac ham lugng canxi con lai. Le Van
Binh va Ngo Thi Thu Thao (2019) ghi nhan
hiéu qua str dung canxi (CaER) ctia 6c giam
manh khi ting dan ham lugng canxi trong
thirc an (tir 1% dén 9%) va khéc biét c6 y
nghia (p<0,05) gilta cac nghiém thuc thi
nghiém.

Két qua nghién ctru cho thay, hiéu qua
sir dung canxi (CaER) cua 6c buou dong &
cac giai doan khac nhau c6 khuynh huéng
giam dan khi ham lugng canxi ting dan
trong thirc dn, nguyén nhéan co6 thé do dc
buou ddng tan dung tdi da ngudn canxi
trong thic in dé ting trudng co thé,
Oluokun va cs. (2005) nghién ctru trén 6¢
Archachatina marginata va nhan thay rang
hiéu qua str dung canxi cua loai 6¢ nay an
thirc an chua 4% canxi dat 113% va giam
xudng chi con 103% khi ham luong canxi
trong thirc an tang lén 6% va 8% (79,5%);
trong khi d6, lugng an dat 220 mg/con/ngay
khi thirc an chira 4% canxi va tang 1én 490
mg/con/ngay khi ham lugng canxi tang lén
8%. Theo nghién ctru Nyameasem va
Borketey-La (2014) cho rang 6c Achatina
achatina khi an thtc an voi ham luong
canxi 2% (hiéu qua st dung canxi 207%),
cao hon so voi dc an thirc an véi ham luong
canxi 8% canxi (59%); dong thoi tac gia con
ghi nhan khi thirc an chtra ham luong canxi
trong khau phan thirc an 4%, lugng an 416
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mg/con/ngay, trong khi thirc dn chita ham
luong 2% canxi trong khau phan thirc in,
luong an cua loai 6¢ nay giam xudng con
249 mg/con/ngay. Luong an khong anh
huong boi ham lugng canxi tir cac ngudn
gbc canxi khac nhau (b6 sung tir ngudn vo
bc, vo trimg ga, CaCOs) dao dong tir 78,6 -
86,7 g/con/ngay (Niba va cs., 2022).

4. KET LUAN

Sinh truong vé khéi lugng, chiéu cao
ctia bc buou déng dat cao nhét (1,95 g; 19,1
mm) khi sir dung khau phan b sung ham
luong canxi 7% va c6 su sai khac thong ké
so voi cac nghiém thac con lai (p<0,05),
ngoai trr nghiém thirc Ca5 (p>0,05). Nhu
cau canxi bd sung vao khau phan an cua b¢
buou dong & giai doan giéng trong khoang
6,34% - 6,68%.

Hiéu qua st dung canxi (CaER) cua
¢ buou dong giai doan gidng c6 xu hudng
giam dan khi ting dan ham luong canxi
trong khau phén thirc an. Luong an vao ctia
mot ca thé 6¢ buou dong gidng & nghiém
thirc Cal thip nhat va khac biét y nghia
(p<0,05) so voi cac ham lugng canxi con
lai.

Sau 56 ngay wong, ti 1¢ séng cua 6c¢
dat dao dong tir 82,7% - 90,4%. Cao nhét &
nghiém thuc Ca3 (90,4%) va khac biét
(p<0,05) so voi Call (82,7%), tuy nhién
khong co6 sy khac biét (p>0,05) so véi cac
nghiém thtrc con lai.

Ung dung két qua nghién ctru nay
trong viéc bd sung ham luong canxi pht hop
vao khau phan 4n cta 6c nhdm tiang toc do
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tang trudng, ty 1& séng, va hiéu qua st dung

thirc an cua ¢ buou dong giai doan gibéng.
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