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ABSTRACT

The objective of this study was to determine the effects of different calcium
contents in diet on the maturation and reproductive efficiency of black apple
snail (Pila polita). Snail broodstocks were fed with 5 calcium levels, triplicates
for each as follow 1% (Cal); 3% (Ca3); 5% (Ca5),; 7% (Ca7) and 9% (Ca9).
Snail broodstock with shell height of 35.5 — 42.4 mm were reared in the
tarpaulin tanks (1 x 1 x 1 m) with the density of 60 snails/tank and the ratio
of male: female was 1: 1. After 90 days of culture, mean GSI of snails in Ca5
(6.3% in male; 13.0% in female) was higher than that of Ca7 (5.7%, 10.2%)
and significantly different (p<0.05) with Cal (3.9%,; 6.3%). Spawning
frequency of broodstocks in Ca5 (1.11 clutch/week/m?), Ca7 (0.89
clutch/week/m?) were significant difference (p<0.05) compared to those in
Cal (0.47 clutch/week/m?), Ca3 (0.72 clutch/week/m?) or Ca9 (0.75
clutch/week/m?). Snails in Ca5 also obtained the highest reproduction
efficiency (202 eggs/clutch), Ca7 (187 eggs/clutch) and significantly different
(p<0.05) from Cal (122 eggs/clutch), Ca3 (169 eggs/clutch) and Ca9 (183
eggs/clutch). The results show that diet with a calcium content of 5% indicated
higher results in the maturity and reproduction of black apple snail compared
to other calcium contents.

TOM TAT

Muc dich cua nghién ciru nay la danh gida anh huong cua cac ham luong
calcium dén qud trinh thanh thuc va hiéu qua sinh san ciia éc biou dong (Pila
polita). Oc dege cho an 5 ham heong calcium khdc nhau véi 3 lan lap lai cho
moi ham luong calcium lan lugt la: 1% (Cal); 3% (Ca3); 5% (Ca5); 7% (Ca7)
vd 9% (Ca9). Oc bé me c6 chiéu cao vé tir 35,5 - 42,4 mm dwoc nuéi trong bé
ot bat (kich thucc 1 x1%1 m) voi mdt do 60 con/bé va ti 1¢ duc:cdila 1:1. Két
qua sau 90 ngay nudi vé cho thdy, hé sé thanh thuc (GSI) cia ¢ buwou dong &
Ca5 la cao nhit (6,3% o con duc; 13,0% & con cdi), ké dén Ca7 (5,7%, 10,2%)
va khac biét co y nghla (p<0 05) so voi Cal (3, 94, 63/) Oc nuoéi vo o
nghiém thirc Ca5 c6 tan sudt sinh san la 1,11 t6/tuan/m’, ké tiép Ca7 (0,89
16/tuan/m?) va nhiéu hon (p<0,05) so véi Cal (0,47 to/tuan/mz) Ca3 (0,72
t6/tuan/m’) hay Ca9 (0,75 té/tuan/m?). Sirc sinh san ciia éc bwou dong dat cao
nhdt & Ca5 (202 trimg/to), ké dén Ca7 (187 tritng/t6) va khdc biét (p<0,05) so
voi Cal (122 trimg/t6), Ca3 (164 trimg/té) va Ca9 (183 trimg/to). Két qua
nghién ciru chitng t6 rang thire an ché bién véi ham luong calcium 5% di cho
két qua thanh thuc sinh duc va hiéu qud sinh san ciia 6¢ bwou dong cao hon
S0 voi cac ham lwong calcium khac.

Trich din: L& Van Binh va Ngo Thj Thu Thao, 2019. Két qua nudi v& ¢ buou dong (Pila polita) dudi dnh
huong ctia ham lugng calcium khac nhau trong thuc an. Tap chi Khoa hoc Truong Pai hoc Can

Tho. 55(5B): 48-56.
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1 GIOI THIEU

Calcium 14 thanh phan chinh c4u tao vo ciia dong
vat thain mém thudc 16p Chan bung (Marxen and
Becker, 2000) va xdy dung 97% khdi luong vo
(Heller and Magaritz, 1983), ngoai ra c6 mot lugng
nho cac thanh phan khac nhu magié, k&m, natri, kali,
ddng va photpho tham gia vao qua trinh hinh thanh
vo (Ireland, 1993). V6 dc clng chic va diy phu
thudc rat 16n vao ham luong calcium (Marxen et al.,
2003; Glass and Darby, 2009), ngoai ra calcium con
¢6 chic nang nhu dung dich dém tham gia vao qua
trinh trao d6i chat va san xuit cac té bao (Ireland,
1993), vi thé thanh phan calcium chiém 30% tong
khéi lwong co thé dong vat than mém thudc 16p
Chan bung (Badmos ef al., 2016). Hunter and Lull
(1977) cho rang calcium c6 anh huéng dén kha nang
sinh san cta 6c me, Fournie and Chetail (1982,
1984) nghién ctru cho thdy cac loai thugc 16p Chéan
bung s& mat khoang 20% calcium cta co thé cho
mdi 1an sinh san va hau hét dugc ldy tir gan va vo
cua con cdi. Thém vao do, calcium dugc xem la mot
trong nhirng yéu t quan trong anh huong rat 1on dén
su phan bd cuia dong vat than mém cd vo, cac loai
nay can calcium cho su ton tai, phat trién va sirc sinh
san (Coote et al, 1996; Shawl and Davis, 2006;
Glass and Darby, 2009; Zalizniak et al., 2009;
Gouveia et al., 2011; Karamoko et al., 2014; Lé Van
Binh va ctv., 2017; Ng6 Thi Thu Thao va Lé Van
Binh, 2017). Theo Gouveia et al. (2011) khi b6 sung
10% calcium trong méi trudng nude, é¢ Partula
gibba tang trudng (0,57 g; 24,1 mm) va tang trudng
tang 1én (1,32 g; 35,0 mm) khi b6 sung 40% can-xi.
Karamoko e al. (2014) ghi nhan khi nudi vé dc
Limicolaria flammea trong 12 thang bang thirc an
chura 1,2% calcium thi oc sinh san 24,0 t6 trimg/con
ci, voi sb hat trimg 13 50,3 hat/td it hon so vé6i khi
ham lugng calcium tang 1é€n 12,0% lan luot 12 30,33
td/con cai, 148 hat/td. Hién nay, trén thé gidi va Viét
Nam chwa c6 cong trinh nghién ctru vé nhu cau
calcium trong nudi vo dc buou déng, vi vay viéc xac
dinh ham luong calcium thich hop cho hé s6 thanh
thuc va hiéu qua sinh san cao ctia ¢ buou dong bd
me 1a can thiét, nhim phuc vu viée nudi vd ¢ buou
ddng (Pila polita) dat hiéu qua cao hon ca vé mat
sinh hoc va kinh té.
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2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 BH tri thi nghiém

Oc buou dong (Pila polita) dung cho thi nghiém
nudi vd ¢6 chiéu cao vo tir 35,5 - 42,4 mm (twong
duong 75 ngay tudi) duoc nudi ¢ huyén Cao Lanh,
tinh Pong Théap. Cac ca thé dc khoe manh, con
nguyén vo s& duoc chon lwa dé nudi vd. Thi nghiém
dugc bd tri trong bé 16t bat nylon c6 kich thuée 1 x
1 x 1 m va dugc vé sinh sach trudgc khi st dung.
Chiéu cao cot nudc trong bé nudi duge duy tri & mirc
40 cm, lap dat hé thong sang an (duwong kinh 20 cm,
b tri 2 sang/bé, ddt chim dudi nudc va cach mat
nude 8 - 10 cm) va gia thé nylon (2 chum/bé).

Phuwong phap phdi ché va san xuit thirc dn:
Thirc 4n thi nghiém dugc phéi ché thanh dang vién
duong kinh 1 mm tir cac nguyén li¢u bot ca, bot dau
nanh (hap chin), bt mi tinh, dau nanh, vitamine,
khoang va chit két dinh (CMC - Carboxylmethyl
Cellulose). Can nguyén liéu theo ti 1&, hdn hgp bot
ca, bot khoai mi, vitamin, khoang va két dinh cho
vao trude va tron déu (tron kho), sau khi bot dau
nanh hap chin dé ngudi lai (con 40 - 50°C) tron vao
nguyén liéu kho cung v6i dau nanh va luong nudc
vira du (tron u6t), ép thanh vién. Say kho & nhiét do
60°C va dugc bao quan trong ngan dong cua ta lanh.

Sau khi nudi v6 30 - 32 ngay tién hanh tha gia
thé ndi vao bé, gia thé ndi dugc lam bang tm xbp
v6i kich thude 0,2 x 0,3 m, trén mdi tim x6p bd tri
hai chum & cay lyc binh. Oc dugc nudi v véi mat
d6 60 con/m? véi ti 1& duc:cai 1:1 trong thdi gian 90
ngdy. Thi nghiém duoc b tri v6i 5 nghiém thic
twong tng véi 5 ham lugng calcium khac nhau: 1)
1% calcium (Cal); 2) 3% calcium (Ca3); 3) 5%
calcium (CaS); 4) 7% calcium (Ca7) va 5) 9%
calcium (Ca9). Mdi nghiém thirc véi 3 lan lap lai.
Thirc an sir dung trong thi nghiém 1a thirc an tu phdi
ché va thanh phan dinh dudng tuong tng véi moi
nghiém thuc dugc trinh bay trong Bang 1.

Chim séc - quan ly: Oc bd me duoc cho an 2
lan/ngay vao lic 7 gio (cho an 30 - 40% lugng thirc
an trong ngay) va 17 gio (cho an 60 - 70% luong
thirc an trong ngay). Khau phan an duogc tinh trén
khéi lwong bc va & mirc 1 - 2% khéi luong than,
luong thirc an thay d6i sau mdi 15 ngay theo sinh
khéi ¢ trong bé. Sau mdi 7 - 10 ngay nude trong bé
nudi vo duge thay méi 30 - 40%.
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Biang 1: Thanh phan nguyén li¢u va thanh phan dinh duéng ciia thire fin thi nghi¢m (tinh theo % khéi

lwgng kho)

Nghiém thirc Cal Ca3 Ca5 Ca7 Ca9
Ham lugng calcium (%) 1 3 5 7 9
Thanh phin nguyén li¢u (%)

Bot ca! 17,00 17,00 17,00 17,00 17,00
Bénh dau dau nanh? 28,55 28,7 28,82 28,96 29,1
Bot khoai mi 47,45 45,35 43,22 41,08 38,93
Dau thyc vat 1,00 1,00 1,00 1,00 1,00
Vitamin, khodng? 3,00 3,00 3,00 3,00 3,00
cMmct 3,00 3,00 3,00 3,00 3,00
Calcium® 0,00 1,95 3,96 5,96 7,97
Thanh phin dinh duéng ciia thire fin (%)

Protein tho 24,83 25,18 24,78 24,95 25,28
Lipid tho 3,46 4,36 4,71 4,28 3,23
NFE 53,35 49,35 44,6 41,96 36,38
Tro tho 6,28 8,23 10,08 10,11 14,13
Xo tho 0,98 1,06 1,17 1,71 1,37
Am do 8,88 8,04 8,83 9,15 9,41
Calcium 1,49 3,07 5,12 7,15 9,51
Photpho 0,73 0,71 0,71 0,69 0,69

Cdc chi tiéu: ém do, calcium, béo, tro, NFE-dan xudt khong calcium, xo, calcium, photpho dwoc phan tich boi Trung
tam Ky thudt tiéu chudn do heong chat heong Can Tho. 'Bét cd Kién Giang (Viét Nam), *Banh dau ddu nanh ly trich
(Argrentina); 3vitamin, khodng: vitamin A (2.000.000 IU); vitamin D (400.000 IU); vitamin E (6 g); vitamin B1 (800
mg); vitamin B2 (800 mg); vitamin B12 (2 mg); calcium D. panthotenate (2 g); folic acid (160 mg); vitamin C (15 g);
choline chloride (100 g); ferous (Fe**) (1 g); zinc (Zn’*) (3 g); manganese (Mn**) (2 g), copper (Cu®*) (100mg); iodine

() (20 mg); cobalt (Co**) (10 mg),* carboxymethyl cellulose; 3

2.2 Cac chi tiéu theo doi

Thu thap s liéu cac yéu t6 méi trudong: Nhiét
d6 duoc do bang nhiét ké vao luc 7 gid va 14 gio
hang ngay. Céc chi tiéu danh gia chét luong nudc
nhu: ham lugng oxy hoa tan, NH3/NHs (TAN),
NOy, d¢ kiém va pH dugc xic dinh dinh ky 15
ngay/lan bang bg test SERA (Germany).

Chi tiéu sinh hgc: Dinh ky sau hang thang nudi
v0, tién hanh dem ) lugng oc con song trong bé dé
xéc dinh ti 1& séng, do chiéu cao, chiéu rong va can
khéi luong 20 con/bé (ti 16 duc:cai 1:1) dé tinh tde
do tang trudng.

Céc sb liéu vé chiéu dai, chiéu rong, chiéu cao,
khéi luong, thé tich t6 trimg, s6 hat trimg/td, dudng
kinh va kh01 luong hat trimg duoc thu thap ngay khi
phat hién t6 trimg trong bé nudi vd ¢ bd me.

Hé s6 thiee an (FR): m/P; trong d6: m: Téng luong
thure an da cho an (g); P: Khoi lugng oc gia tang (g).

Hi€u qua sr dung calcium (CaER): (Wi -
Wo)/Lugng calcium &n vao; trong d6: Wo: Khoi luong
dau cua oc (g), We: khoi lugng cudi cuia oc (g).

Lugng an (FI, mg/con/ngay): [Tong thirc an cho
an/(S6 bc b tri + S6 e két thiic)/2] x thoi gian nudi vo.

Stc sinh san cua oc trong bé (to trimg/bé): Tong
s t6 trimg trong 1 m2 bé nudi vo.
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calcium carbonate

Stre sinh san cua con cai (to trimg/con cai): Tong
sO t0 trimg trong b&/Sé dc cai trong bé.

S hat trimg trong ) trimg (hat tru'ng/to trimg): Tong
sd hat trimg trong mdi t6 trimg ma dc cai sinh san.

Tén sudt sinh san (to trlmg/tuan/mz) S t6 trimg
dc cai sinh ra trong mot tuan.

Thoi glqn Xudt hlen t6 trimg (ngay): Pugc xac
dinh tir khi 6c c4i bo tri thi nghiém dén khi oc cai dé
to trung dau tién.

Trude khi bét dau nudi vo thu 10 con duc va 10 con
cai, sau khi ket thic thi nghiém thu ngau nhién 5 con duc
va 5 con cai/bé d¢ kiém tra cac chi tiéu sau:

H¢ s6 thanh thuc (GSI, %): 100 x (Khoi lugng
tuyén sinh duc/Khoi lugng co thé).

Xac dinh h¢ s6 do béo (%): 100 x Khdi lugng
thit (g)/Khoi lugng tong (g)

Chi sb thé trang (CI, mg/g): 1000 x DW/DW,;
trong d6: DW.: Khéi luong vo ¢ tuoi (g); DWs 1a
khéi luong thit duoc siy kho & 60°C sau 24 gior (g).

Thoi gian xudt hién t0 trimg (ngdy): Pugc xdc
dinh tir khi 6c c4i bo tri thi nghiém dén khi oc cai dé
to trung dau tién.
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Ti 1€ n& cla tung t6 trl'Ing duoc xac dinh theo
cong thure: SO oc con (con)/So hat trumg (hat) x 100.

Thoi gian oc con xuét hién dau tién (ngay): Thoi
gian t6 trimg 4p dén khi xudt hién dc con dau tién.

Thoi gian n¢ (ngay): Thoi gian t6 tring ap dén
khi t6 trimg né ra dc con hoan toan.

Téc do no (ngay): Thoi gian to trimg no hét
(ngay) - Thoi gian xuét hién ¢ con dau tién (ngay).

2.3 Phuwong phap xir Iy s6 liéu

St dung phin mém Excel 2016 dé tinh céc gia
tri trung binh, do léch chudn cac s liéu thu thap
dugc. Phan tich ANOVA mot nhan t§ trong phan
mém SPSS 22.0 duoc st dung dé so sanh théng ké
cac gia tri trung binh gilta cac nghiém thirc & mirc
p<0,05 bang phép thir Duncan. Céc s6 lidu c6 don
vi phan trim (%) duoc chuyén doi arsin trudce khi xir
ly thong ké. Nhu cdu calcium cta ¢ buou dong
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dugc xac dinh dwa vao phuong phap duong cong hdi
quy bac hai (Zeitoun et al., 1976).

3 KET QUA VA THAO LUAN
3.1 Kétqua
3.1.1 Bién déng cdc yéu té méi truong

Trong qua trinh thi nghiém nhiét d6 dao dong
trong khoang 25,0 - 28,0°C (budi sang) va 27,5 -
33,5°C (budi chiéu), nhiét 6 bién dong & mirc kha
cao tu 2,8 - 6,5°C (trung binh 4,9°C). pH trung binh
tuong d6i 6n dinh trong khoang 8,08 - 8,15 va ham
luong oxy hoa tan 4,53 - 4,67 mg O,/L (Bang 2),
ham luong TAN (0,56 - 0,62 mg/L) va NO> (0,55 -
0,61 mg/L). Nhin chung, cac ycu t6 nay dam bao
cho sy phat trién va sinh san cta ¢ buou dong.

Trong khi d6, ham luong kiém & nghiém thirc
Ca9 (83,1 mgCaCOs/L) cao hon (Bang 2) va khac
biét (p<0,05) so vdi Cal (72,7 mgCaCOs/L).

Bang 2: Gia tri trung binh ciia cac yéu t6 méi truong trong bé nudi vé ¢ bwou dong & cac ham lwong

calcium khac nhau

Nghiém thirc Cal Ca3 Ca5s Ca7 Ca9
Ham luwgng calcium (%) 1 3 5 7 9

A a0 Sang 26,5+0,4° 26,4+0,4? 26,3+£0,4? 26,5+0,4° 26,3+0,4°
Nhigt 40 (°C)  opigy 30,9412 30,7412 30,8+1,1° 30,9+1,0° 30,9+1,1°
Oxy (mg O»/L) 4,61+0,142 4,67+0,08*  4,53+0,14* 4,61+0,16% 4,57+0,15%
pH 8,15+0,05° 8,12+0,08*  8,08+0,01* 8,10+0,02° 8,14+0,06?
TAN (mg/L) 0,56+0,10% 0,5940,09*  0,62+0,04* 0,60+0,112 0,57+0,04?
NO; (mg/L) 0,55+0,032 0,58+0,03*  0,61+0,01* 0,61+0,04° 0,56+0,042
Kiém (mg CaCOs/L) 72,7+1,32 77,14£3,4% 78,6+2,6%° 81,6+2,6° 83,14£2,6°

Cdc gid tri trong cing mgt hang cé chik cdi giong nhau thi khéng khdc biét ¢6 y nghia thong ké (p<0,05)

3.1.2 Til¢ séng va tang trudng cia éc birou dong

bo me nuoi vo ¢ cdac ham lwong calcium khac nhau

Sau 90 ngay nudi vo, ti 1¢ séng ctia b¢ buou dong
0,96 -

0,94 +

Y max = 0,9325 %fngay
*

0 cac ham lugng calcium khac nhau khac biét khong
6 y nghia (p>0,05) va ¢ nghiém thirc Ca3 (70,0%)
¢6 ti 18 sdng 1a cao nhat (Béang 3).

v =-0,0046x" + 0,04 54x + 0,8195
R = 0,948

0,92 -
0,90 - *

[LR-L

SGRW (%ngdy )

4
0,86

0,84 4

0,82

I/

Xmax = 5,08%

5

T 9 11

Ham luong dam (%)

Hinh 1: Nhu ciu calcium trong giai doan nudi vd 6¢ bwou dong bo me
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Bang 3: Ti I¢ song, ting truéng dc bwou dong nudi vé ¢ cic ham lugng calcium khac nhau

Nghiém thirc Cal Ca3 Cas Ca7 Ca9
Ham luwgng calcium (%) 1 3 5 7 9
Ti 1¢ song (%) 67,2425  70,0£5,0°  66,7£1,7°  66,16,7°  65,0+5,8
Cic chi tiéu vé khoi lwong

Khdi lvong ngay 1 (g) 13,8402  13,9£0,1°  13,8£0,4*  13,8402*  14,1+0,6°
Khéi lvong ngay 90 (g) 30,1£0,2°  31,3402%  322+0,3°  31,5:0,2%  30,4+0,4°
Miic ting (g) 16,3+0,22 17,4+0,1°>  18,4+0,4° 17,6+0,1° 16,440,3?
Tang trudng tuyét dbi (mg/ngay) 181422 19342 205+4° 196+1° 182432
Téng trudng twong dbi (%/ngay) 0,86+0,022  0,90+0,01* 0,94+0,03° 0,91+0,01°¢ 0,86+0,06%°
Cic chi tiéu vé chiéu cao

Chiéu cao ngay 1 (mm) 39,1+0,12 39,1+0,12 39,2+0,12 39,1+0,12 39,0+0,32
Chiéu cao ngay 90 (mm) 53,3£0,3*  55,0+0,4°¢  557+0,3¢  543+02%  53,8+0,7%
Mirc tang (mm) 142+0,4*  15,9£0,3%¢  16,5£0,2¢  15,2£0,3%  14,8+0,9%
Tang trudng tuyét ddi (um/ngay) 158+4° 177+4%4 183+2¢ 169+3° 164102
Tang trudng twong dbi (%/ngay) 0,34+0,01*  0,38+0,01¢¢ 0,39+£0,01¢  0,36+0,01°  0,36+0,02°
Cic chi tiéu vé chiéu rong

Chiéu rong ngay 1 (mm) 28,4+0,4° 28,1+0,4*  28,5+0,32 28,5+0,4% 28,5+0,5°
Chiéu rong ngay 90 (mm) 37,5+0,6* 38,940,3°  39,7+0,3¢ 38,5+0,3  38,2+0,4%
Mirc tang (mm) 9,1+0,9*  10,8+0,6 11,240,6°  10,0+0,42 9,8+0,9%
Tang truong tuyét dbi (um/ngay) 101£10? 120+7°¢ 125+7¢ 111442b¢ 108+10°
Tang truong twong ddi (Yo/ngiy) 0,31£0,03*  0,36+0,02° 0,37£0,02° 0,34+0,01* 0,33+0,03%

Cdc gid tri trong cing mot hang cé chik cdi giong nhau thi khéng khdc biét ¢6 y nghia thong ké (p<0,05)

Sau 3 thang nudi Vo, tang truong trung binh
(kh01 lwong chiéu cao va chiéu rong) cua dc buou
ddng dat cao nhat & Ca5 (32,2 g; 55,7 mm va 39,7
mm) va khac biét (p<0,05) so véi cac ham lugng
calcium khéc (Bang 3).

Theo mé hinh duong cong hdi quy bac 2 (Hinh
1) cho thay, diém téi da SGRw (0,93 %/ngiy) xay ra
0 5,08% calcium la muc thich hop cho sy ting
truong ciia d¢ buou dong giai doan nudi vo.

3.1.3 H¢ so thirc an, hiéu qua sw dung calcium
va luong an cua oc buou dong bé me nudi vo o cdac
ham luong calcium khac nhau

Oc buou dong b me nudi vé & cac ham luong
calcium khéac nhau khong anh huéng dén hé sé thirc
an (FR) va dao dong tr 0,77 - 0,85 (Bang 4), tuy
nhién lugng thirc an ma ¢ an vao (FI) dao dong
trung binh tir 217 - 230 g/con/ngay va chi c6 su khac
biét (p<0,05) gifra cac ham lugng Cal va Ca3 véi
cac ham luong calcium 16n hon. Hi¢u qua st dung
calcium (CaER) cua 6¢ giam dan khi ham luong
calcium tang Ién trong thirc an (Bang 4).

Bang 4: Hé s6 thirc in (FR), hi¢u qua sir dung calcium (CaER, %) va lwgng an (FI, mg/con/ngay) cia
6c brrou dong b6 me nudi vd & cac ham lwgng calcium khac nhau

Nghiém thirc Cal Ca3 Cas Ca7 Ca9
Ham luwgng calcium (%) 1 3 5 7 9
FR 0,85+0,05? 0,77+£0,03*  0,80+0,03*  0,78+0,072 0,82+0,08?
CaER (%) 385+57¢ 160+32° 92+10° 60+18* 38+142
FI 228+82 221422 230+32 217472 218+107

Cdc gid tri trong cing mot hang cé chik cdi giong nhau thi khéng khdc biét ¢6 y nghia thong ké (p<0,05)

_3.1.4 Danh gia chdt hrong 6¢ buou déng nuoi
Vo 0 cdac ham lwong calcium khac nhau

Sau 3 thang nudi vo, chi sb thé trang va hé s do
béo cuia 6¢ buou dong duc va cai khong c6 su khac
biét & tit ca cac nghiém thic (p>0,05), bién thién
trong khoang 127 - 145 mg/g (6¢ duc), 135 - 148
mg/g (bc cai) va 45,0 - 46,3% (bc duc), 45,3 - 46,6%
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(6c cai) theo thir tu twong tng. Mic du vay, chi sb
thé trang va hé sé do béo cua ¢ buou ddng an thic
an chira ham lugng calcium tir 5% dén 7% vuot troi
hon so v6i thire dn chira 1% hay 9% can-xi. Két qua
nghién ciru ciing cho thay chi sé thé trang va hé s6
do béo cua b¢ buou déng cai 16n hon so voi 6¢ duc
(Béang 5).
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Biing 5: Chi s6 thé trang (CI), ti 1¢ v6 (TL.V), h¢ s6 do béo (HSPB) va h¢ s thanh thuc (GSI) ciia bc
bwou dong nudi vo & cac ham lwong calcium khac nhau

Céc mirc ham lwgng can-xi

Chi tiéu theo d6i  Ban diu

Cal Ca3 Cas Ca7 Ca9
Oc duc Ngay 1 Sau 3 thang nudi vo
CI (mg/g) 114+15 127+122 139+202 1424242 145492 136142
TL.V (%) 202423 290+23% 2944350 302+2.1°  303+1.6°  314+20°
HSDB (%) 432435 45,0+£5,4° 45,8+5,0° 46,0+2,0° 46,3+3,6* 45,8+3,07
GSI (%) 0,81£0,22  3,90+0,77*°  4,70+£,92%  631+1,11°  5,70£1,09°  5,05+1,232b°
Oc cai Ngay 1 Sau 3 thang nudi vd
CI (mg/g) 117£15 138+£23? 142+15? 148+21° 141£3¢2 135+92
TL.V (%) 28,6+£2,0 28,2+1,92 30,0+2,22 30,2+3,32 30,8+2,52 31,3+1,6%
HSDB (%) 43,5+3,7 45,8+2,32 46,3+4,2% 46,6+2,4* 46,1+2,4* 45.3+1,7%
GSI (%) 0,98+0,31 6,3+1,8? 10,543,4° 13,0+4,2° 10,243,1° 10,142,9°

Cdc gid tri trong cing mot hang cé chik cdi giong nhau thi khéng khdc biét ¢6 y nghia thong ké (p<0,05)

Ti 1& vo trén tong khdi lugng co thé ctia b¢ buou
ddng c6 khuynh huéng tang dan cing véi sy gia ting
ham lugng calcium trong khau phan thirc an, tuy
nhién khéc biét khong cd y nghia (p>0,05) giira cac
ham luong calcium khac nhau va & ca dc buou ddng
duc va cai (Bang 5). Trong khi d6, hé sb thanh thuc
sinh duc (GSI) cua ¢ & nghiém thirc Ca5 (Bang 5)
14 cao nhat (6,31%-duc; 13,0%-cai) va khac biét
(p<0,05) so véi Cal (3,90%-duc; 6,30%-cai).

3.1.5 Cac chi tiéu vé trieng dwoc sinh san tie
oc do oc buou dong me dwoc nuéi vo voi cac ham
lwong calcium khac nhau

Oc buou dong duoc cho an thic an chira 1%
calcium c6 thoi gian xuét hién t6 trang 13 52 ngay,
cham hon (p<0,05) so v6i Ca9 (41 ngay). Trong khi
do, sé luong t6 trimng dat cao nhit ¢ Ca5 (13,33
t6/m?), két qua nay cao hon va khéc biét c6 ¥ nghia
(p<0,05) so voi Cal (5,67 t6/m2). O nghiém thirc
Ca5 tan suét sinh san (1,11 td/tuan/m>2) va strc sinh
san (0,44 to trirg/con cai) dat cao nhat va khac biét
¢6 y nghia (p<0,05) so vdi cac nghiém thirc (Bang 7).

Bang 7: Cac két qua lién quan dén trimg do ¢ bwou dong cai sinh san & cic ham hrong calcium khac

nhau
o en . Cac mirc ham lwgng can-xi
Chi tidu theo doi Cal Ca3 Ca5 Ca7 Ca9
TG xuét hién t6 trimg (ngdy) 52+43b 46+2° 43430 42442 41430
Src SS (t trimg/m?) 5,67£2,08°  8,67+0,58%  13,33+2,52¢ 10,67+1,53>  9,00+1,0°
Sirc SS (t trimg/con céi) 0,19+0,07*  0,29+0,02®  0,44+0,08°  0,36£0,05*  0,30+0,03
Tan suat SS (t0 trimg/tudn/m?)  0,47+0,17°  0,72+0,05®  1,11+021°  0,89+0,13"  0,75:0,08"

Cdc gid tri trong cimg mot hang cé chik cdi giong nhau thi khéng khdc biét c6 ¥ nghia thong ké (p<0,05); TG: Thoi

gian; SS: Sinh san.

O nghiém thirc Ca5, dc sinh san ra td trimg c6 sb
tring nhiéu nhét (202 trimg/td), ké dén 1a Ca7 (187
tring/td) va Ca9 (183 trimg/td), khac biét c6 y nghia
(p<0,05) so voi Cal (122 trung/t()) hay Ca3 (164
tru’ng/to) Céc chi tiéu vé khéi lugng, chidu dai,
chiéu ong, chidu cao hay thé tich t6 trimg déu dat
cao nhat & Ca5 va khac biét ¢6 y nghia (p<0,05) so
véi Cal (Béang 8).

Trung binh ti 1& né cia dc khi nudi v4 véi cac
ham lugng calcium tir 5 - 7% 1a 84,8 - 86,0% va
khéc biét (p<0,05) so v6i ham lugng calcium tir 1 -
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3% (74,7 - 79,6%). Nghién ctru ndy cling cho thdy
nudi vé é¢ buou dong bang thirc an vién voi ham
lwong calcium 5% cho két qua vé khéi lugng to
trimg, sb trimg, kich thude té trimg cao hon so véi
cac ham lugng calcium khac. Céc chi tiéu nhu thoi
gian xuat hién d¢ con, thoi gian no, tbe d6 no, khéi
luong, chidu cao ¢ méi ng khong cé su khac biét
(p>0,05) giita cac ham lugng can-xi. Két qua nay
cho phép nhén dinh cdc ham lugng calcium khac
nhau trong thirc dn ctia ¢ bd me khong anh huong
dén kich ¢& va qua trinh no cia tring do chung
sinh ra.
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Bang 8: Trung binh chi ti¢u hinh thai t6 trimg 6c bwou dong & cac ham lwong calcium khac nhau

Céc mirc ham lwgng can-xi

Chi tiéu theo doi Cal Ca3 Cas Ca7 Cad
S trimg/td trimg 122+16° 164+3° 202+9¢ 187+5¢ 183+12¢
Khéi luong (g) 5,54+40,42¢  8.41+0,16°  9,48+0,74°  921+0,08%  8,93+0,37
Chiéu dai (mm) 30,6+0,9 38,4+1,2° 39,8+1,2° 40,4+0,8" 39,5+1,8°
Chiéu rong (mm) 25,2+0,5° 29,0+0,7° 30,3+1,1° 30,8+0,7° 31,1+1,8°
Chiéu cao (mm) 22,0+0,9 26,6+1,1° 28,2+1,3% 27,0+0,6 28,5+0,5°
Thé tich (cm®) 17,3+0,3 30,8+1,7° 35,0+3,0° 35,0+0,9 36,3+5,3
KL hat trimg (mg) 45,942 5° 51,940,6° 47,7+1,8% 49,8+1,6%  492+2 5abe
DK trimg (mm) 4,86+0,04°  495+0,01°  4.90+0,01®  4,93+0,01%  4,94:+0,02%

Cdc gid tri trong ciing mét hang c6 chik cdi giong nhau thi khéng khdc biét ¢ ¥ nghia thong ké (p<0,05); PK: Puong

kinh; KL: Khéi heong

Biang 9: Trung binh ti 1¢ né, thoi gian né, tc dd né ciia trirng 6¢ bwou dong & cac ham hrgng calcium

khac nhau

Cac mirc ham luwgng can-xi

Chi tiéu theo doi

Cal Ca3 Cas Ca7 Ca9
Ti 18 no (%) T4TEL9"  79,642,3° 84.850.8°  86,0£1.1°  83.4+t4 20
TG xuét hién 6c con (ngay) 18,740,8°  18,040,1° 17,940,2°  17,940,6°  18,3%0,1°
TG n6 (ngdy) 22,340,9°  21,7+0,8° 21,4405  21,9+0,8°  22,1%0,1°
Tée do no (ngay) 3,60£0,17°  3,7040,71°  3.44+029°  393+029%  3,78+0,09°
KL b¢ méi ng (mg) 24240,6°  25,042,2° 25240.6'  250+0,8°  253+120
CC éc méi né (mm) 416+0,01°  4.16£0,05  4,17£0,07°  4,16£0,02°  4,18+0,04°

Cdc gid tri trong ciing mgt hang cé chik cdi giong nhau thi khéng khdc biét ¢6 y nghia thong ké (p<0,05); CC: Chiéu

cao; KL: Khoi hrong; TG: Thoi gian
3.2 Thaio ludn

Két qua thu thap vé cac yéu to moi truong cho
thiy trong qua trinh thyc hién thi nghiém cac yéu t6
nhu nhiét dg, ham lugng TAN, NO,", oxy va gia tri
pH hau nhu khong anh huong dén qua trinh sinh
truong, sinh san cia ¢ buou dong. Tuy nhién, do
kiém tuong ddi thdp ¢ cac nghiém thic c6 ham
lwong calcium thip (tir 1 dén 3%), nguyén nhén ¢
thé do thirc an phdi ché tir cac ham lugng nay khong
cung cip du can-xi, ddn dén viéc dc s& hap thu
calcium truc tiép trong nuéc (Badmos ef al., 2016).
Mot sb nghién ctru trude day di cho rang ham luong
calcium thap s& 1am cham toc d¢ ting truong va lam
cho v 6¢ mong hon (Marxen ef al., 2003; Glass and
Darby, 2009) va anh huéng dén kha ning sinh san
ctia ¢ me (Hunter and Lull, 1977).

Téc do tang truong vé chiéu cao va khdi luong
ctia ¢ tang dan khi ham luong calcium ting tir 1 dén
3% trong khau phan an, dat cao nhéat & ham luong
5% va sau d6 giam xudng khi ham lugng calcium
tang tir 7 dén 9%. Karamoko et al. (2014) ghi nhan
sau 12 thang nudi vd dc Limicolaria flammea ting
Ién (2,71g va 31,2 mm) khi an thirc an v6i ham
lugng calcium twong duong 1,2% va tang trudng
tang 1én (3,50 g va 32,0 mm) khi ham lugng calcium
tang 1én 6,8% va giam xudng chi con (3,45 g va 33,0
mm) khi ham lugng calcium tiép tuc tang 1én 12,0%.
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Theo Gouveia et al. (2011), khi bd sung 10%
calcium trong mdi trudng nuée, é¢ Partula gibba
tang truong (0,57 g; 24,1 mm) va tang truong tang
1én (1,32 g; 35,0 mm) khi b6 sung 40% can-xi. Tang
truong ciia d¢ giam xudng khi thirc an ¢ ham luong
calcium cao (7-9% trong thanh phan thirc an), diéu
nay co thé dugc giai thich 1 khi calcium cung cép
trong thirc an du thira s& han ché su tiéu héa va hip
thu can-xi, dc giam lugng thirc dn an vao do su tich
lily calcium du thira trong co thé hodc do su tiéu hao
can dbi giita cac thanh phan trong thirc in, ngoai ra
calcium cao s& ngin can mot sb ion hoa tri 2 (magie,
kém, dong) tham gia vao qua trinh trao doi chat
(Ireland and Marigomez, 1992).

Ti 1& séng cua bc buou ddng ¢ cic ham luong
calcium khac nhau khac bi¢t khong cd y nghia
(p>0,05) va dao dong tu 650 - 70,0%.
Chaitanawisuti et al. (2010) cho rang dc Babylonia
areolata wong v6i cac ham lugng calcium khac nhau
(1%; 4% va 7%) khong anh huong dén ti 1& song
(91,0 - 94,9%). Nghién ciru trén bao ngu Haliotis
discus hannai cua Tan et al. (2001) cling ghi nhén ti
1¢ séng tir 96 - 100% khi nudi véi ham lugng
calcium trong khau phén thac an ta 0 - 2%.
Karamoko (2009) cho rang ham luong calcium cung
cép trong khau phan thic dn phu hop d6i véi bc
Limicolaria flammea s& nang cao ti 1& sbng. Dbi véi
¢ buou dong, Lé Van Binh va Ngo Thi Thu Thao
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(2017) thu duoc két qua khi an thirc an xanh (3,4%
dam; 1,3% can-xi), ty 1¢ song 1a 61,9% vaty 1¢ song
giam xudng chi con 55,2% khi 6¢ an thic in vién
(18% dam; 2,4% can-xi).

Hiéu qua sir dung calcium cua dc bi anh hudng
dang ké, trong khi d6 lwong thic 4n an vao khong
khéc biét gitra cac ham luong calcium khac nhau
trong khau phan dn. Nyameasem and Borketey-La
(2014) cho ring dc Achatina achatina khi an thic an
v6i ham lugng calcium 2%, hi¢u qua st dung
calcium la 36%, khi ham lugng calcium tang 1én 8%
hiéu qua str dung calcium giam xubng chi con 8%.
Nghién ctru nay thu dugc két qua 13 luong thirc an
ma &¢ buou ddng dn vao khong chiu anh hudng gitra
c4c ham lwong calcium khéac nhau trong thirc an. Két
qua nay khac véi két qua nghién ctru cua
Nyameasem and Borketey-La (2014), trong d6 véi
ham lugng 2% calcium trong khau phan thuc an,
lugng an cua loai dc Achatina achatina 1a 249
mg/con/ngay va khi ting 1én 4%, lugng thic an an
vao tang lén dén 416 mg/ con/ngay. Sy khac biét nay
6 thé do tép tinh va moi truong song khac nhau cua
hai loai 6¢, 6¢ Achatina achatina sdng trén can, viée
héap thu calcium théng qua thirc an va nude udng,
con bc buou ddng hip thu calcium thong qua thirc
an va co thé hép thu tryc tiép calcium tir moi truong
nuéce noi ching sinh song.

Ti 18 v trén tong khdi lwong co thé cua ¢ buou
ddng c6 khuynh huéng ting dan cung véi sy gia ting
ham luong calcium trong khéu phan thirc an, tuy
nhién khac biét khong c6 ¥ nghia (p>0,05). Nghién
ctu cua Oluokun et al. (2005) cho thiy bc
Archachatina marginata an thic an chtra 4%
calcium thi ty 1¢ v6 22,4% va khi tdng ham lugng
calcium 1én 8% thi ty 1¢ nay lén dén 23,9%.

Heé s6 thanh thuc sinh duc (GSI) cta 6¢ & nghiém
thirc Ca5 (6,31%-duc; 13,0%-cai) cao hon va khac
biét c6 y nghia (p<0,05) so voi Cal (3,90%-duc;
6,30%-c4i). Két qua nghién ctru cua Lé Vian Binh va
Ng6 Thi Thu Thao (2017) ghi nhan khi 6¢ an thirc
an vién chaa 2,4% calcium thi hé s6 thanh thuc éc
cai chi dat (4,11 - 6,92%). Cac két qua phan tich &
trén cho théy thirc an ché bién sir dung trong qua
trinh nudi vo dé co hiéu qua thac day qua trinh L phat
trién sinh duc cua dc buou dong. Tuy nhién, ¢ bd
me nudi vo v6i ham lugng calcium tir 5 - 7% trong
khau phan thtc n c6 tac dung thic day qué trinh
phat trién sinh dyc t6t hon.

Theo ghi nhan Hunter and Lull (1977) ham
lwong calcium c6 anh hudng dén kha ning sinh san
ctia 0c me. Fournie and Chetail (1982, 1984) cho
rang ¢ s& mat khoang 20% calcium ciia co thé cho
mdi 1an d¢ trimg va hau hét dugc iy tir gan va vo
clia con céi ¢ 16p than mém Chan bung. Karamoko
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et al. (2014) ghi nhan 6c Limicolaria flammea dé ra
24,0 td/con cai, hat trirg trong t6 trirmg 50,3 hat/td
va khéi lugng, duong kinh hat tring (0,03g va 4,0
mm), thoi gian no 1a 19,3 ngay khi an thic an chira
1,22% calcium. Trong khi d6, loai é¢ nay an thtrc an
v6i ham luong calcium 12,02% thi dat cac két qua
tuong tng 1a 30,33 td/con cai; 148 hat/td; 0,03g va
4,0 mm; 14,0 ngay. Két qua nghién ciru cho thiy,
néu Oc an thirc dn c6 ham luong calcium thap hon
mirc yéu cau c6 thé s& khong dap ung d vat chat de
¢ phat trién nodn bao va tinh bao. Nguoc lai, néu
qua nhiéu calcium dugc cung cap trong khau phan
an, chi mot phan duogc st dung cho tang truong va
thanh thuc sinh duc va phan con lai s& cén tiéu tén
nang lugng dé chuyén ho4 calcium du thira, tir d6 s&
lam giam strc sinh san va giam kich thudc t6 tring.
Ham lugng calcium tir 3 dén 9% trong thirc in ciia
bc me khong anh hudng dang ké dén khéi luong to
trimg, s6 trimg, kich thudc to tring, thoi gian no,
kich thudc trimg, sd lugng trimg trong to trimg
nhung anh huong dang ké dén ti 18 no cua trimg, két
qua nghién ciru nay phit hop v&i nghién ctru trén b¢
Arianta arbustorum (Baur and Baur, 1997). Tong
hop tat ca cac s lidu thu thap dugc trong nghién ctru
nay cho thiy nudi vd ¢ buou ddng véi thire an co
ham luong calcium 5% cho két qua tot hon vé hé s6
thanh thuc, khdi luong td trimg, ) trimg, kich thudc
t6 trimg so voi cac ham luong calcium khéc.

4 KET LUAN VA PE XUAT

Sau 3 thang nuéi v, ti 18 séng cta bc buou dong
dao dong trong khoang 65,0% dén 70,0%. Hiéu qua
str dung calcium va lugng dn c¢6 xu hudng giam dan
theo su gia tdng ham lugng calcium trong thic an
clia dc.

Oc buou dong bd me nudi v4 vai thirc n chira
5% calcium c6 hé sb thanh thuc va hiéu qua sinh san
cao hon so voi cac ham lugng calcium con lai.

Cé thé ung dung két qua tir nghién cttu nay trong
thyc t€ d€ nang cao ti 1¢ song, hé s thanh thuc cua
0c bo me va hiéu qua sinh san cia 6c buou dong cai.
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