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TOM TAT
Nghién ciru nay nham danh gia anh huong cia viée bo sung khoang vao moéi trudong nude 1én
hiéu qua sinh san cta 6¢ buou dong trong qua trinh nu6i v6. Oc bd me (khoi lugng: 12,6 - 14,7 glcon;
chiéu cao vo: 37,3 - 44,7 mm/con) duoc nudi v trong })e 16t bat (kich thudc 1x1x1 m) véi mat do 60
con/bé (ti 1¢ duc:cai la 1:1). Méi truong nude duge bod sung khoang Pro Mix v6i 5 mirc ham luong
khoang khac nhau vao mdi truong nudc, véi 3 lan 1ap laibao gom: 1) Doi chimg khong b6 sung khodng
(No.Mi-W); 2) Bo sung khoang 30 mg/m?® (Mi30-W); 3) Bo sung khoang 50 mg/m3~ (Mi50-W); 4) Bo
sung khoang 70 mg/m*® (Mi70-W) va 5) Bo sung khoang 90 mg/m® (Mi90-W). Moi mic khoéng bo
sung duoc 1ap lai 3 1an. Két qua cho thay, hé so thanh thuc (GSI) cua 6c buou dong & Mi30-W cao nhat
dat 12,50% o con cai; 6,62% & con duc va khé‘c biét, (p<0,05) so VO”iﬂNO:Mi-W (7,00%; 4,19%). Oc
buou dong nudi v5 ¢ nghiém thirc Mi30-W cO tan suat sinh san 1,08 t6/tudn/m?, cao hon va khac biét
(p<0,05) so véi ¢ buou dong & nghi¢m thire Mi90-W (0,86 to/tuan/mz) va nghlem thirc No.Mi- W (0,61
t6/tuan/m?). Két qua nghién ciru khang dinh, viéc bo sung khoang vao moi truorng nude nudi vo & mirc
30 mg/m? d3 nang cao ty 1& thanh thuc sinh duc, hiéu qua sinh san cua d¢ so véi cac ham luong bd sung
khoang khac. ) . )
Tir khéa: Bo sung khoang, Oc buou dong, Sinh san, Sinh trusng, Ty I€ song
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ABTRACT

This study aimed to evaluate the effects of mineral supplementation in water environment on the
reproductive efficiency of black apple snail (Pila polita) during maturity cultivation. Snail broodstocks
(weight: 12.6 - 14.7 g/ind; height: 37.3 - 44.7 mm/ind.) were reared in the tarpaulin tanks (1 x 1 x 1 m)
at a density of 60 ind./tank (the ratio of male: female was 1: 1). The water environment was
supplemented with Pro Mix minerals at five different levels, including: 1) Control without Pro Mix
supplementation (No.Mi-W); 2) Pro Mix supplementation at a level of 30 mg/m® (Mi30-W); 3) Pro
Mix supplementation at a level of 50 mg/m3(Mi50-W); 4) Pro Mix supplementation at a level of 70
mg/m? (Mi70-W) and 5) Pro Mix supplementation at a level of 90 mg/m3 (Mi90-W). Each treatment
was performed in triplicate. After 90 days of culture, the Gonadosomatic Index (GSI) of snails was
highest in Mi30-W (12.50% in female; 6.62% in male) and significantly different (p<0.05) compared
to No.Mi-W (7.00%; 4.19%). The spawning frequency of broodstocks in Mi30-W (1.08
clutch/week/m?) was significantly higher (p<0.05) than those in Mi90-W (0.86 clutch/week/m?) or
No.Mi-W (0.61 clutch/week/m?). The study results indicated that the addition of Pro Mix to water
environment at a level of 30 mg/m? significantly enhanced GSI and the reproductive efficiency of the
black apple snails.
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1. MO PAU

Than mém 1a mot trong nhitng nganh
dong vat da dang vé mit sinh hoc, duoc chia
8 16p va c6 s6 luong loai 16n nhat (voi
160.000 Ioéi) 16p Chéan bung (Gastropoda)
13 16p 16n nhat (véi 40.000 loai oc) vala lop
thich ing cao v6i moi trudng sdng trong dat
va dudi nude (Richard va Gary, 2003;
Gosling, 2004) Vo chira khoéng chét
(canx1 phét pho, magle kali, kém, dong) dé
¢ hap thu, sir dung dé duy tri trang thai can
bang axit-bazo va rat quan trong cho su
hinh thanh vé nham tao v6 cho ting trudng
(Ireland, 1991; Emelue va cs., 2018;
Rygato-Galewska va cs., 2023), tao triing
trong giai doan sinh san (Fournié va Chétail,
1984; Jatto va cs., 2010; Hotopp, 2002;
Beeby va Richmond, 2011). Khoang anh
hudng dén qua trinh khoang hoa & sinh vat
thuy san, ciing anh hudng dén su co co, kich
hoat enzyme, biét hoa té bao, phan ung
mién dich, chét té bao theo chuong trinh va
hoat dong than kinh (Pu va cs., 2016), qua
trinh sinh héa tao ra ning luong té bao
(Huskinson va cs., 2007). Photpho c6 vai tro
khong thé thiéu trong cac chirc ning cua té
bao, vi nd la thanh phan chinh cua axit
nucleic, phospholipid, phosphoprotein,
ATP va mot sb enzyme quan trong va sy
thiéu hut photpho c6 thé duoc tao ra & hau
hét cac loai (Lovell, 1989; Coote va cs.,
1996). Magié (Mg) anh hudng dén cac chirc
nang sinh 1y, ching han nhu cai thién
chuyén hoa ning lugng, tong hop protein va
gia tang té bao (Rubin, 1975; Drapata,
1986; Karmanska va cs., 2015) hay cling da
dugc chimg minh 1a c6 tac dung gia ting té
bao tham gia vao kha néng sinh san & dong
vat thuy san (Gaal va cs., 2004; Chandra va
cs., 2013). Vi vay, viéc bd sung khoang vao
moi truong nudc thich hgp cho su ting
truéng, sinh san cua 6¢ buou dong 1a van dé
cép thiét, nham phuc vu viéc san xuét 6c
buou ddng dat hiéu qua cao hon.
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2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. B6 tri thi nghi¢m

Sau khi nudi 2,5 - 3 thang tudi (oc co
chiéu cao vo tir 37,3 - 44,7 mm) va dugc su
dung cho thi nghiém,; dc duoce bd tri trong bé
bat ¢o6 kich thudc (1 X 1 x 1 m) va duge vé
sinh sach trudc khi str dung. Thi nghiém lap
dit hé théng sang an (bd tri 2 sang/bé, dat
cach miat nuée 8 - 10 cm), gia thé nylon (2
chum/bé), chiéu cao ¢t nudc trong bé nudi
vd duy tri & mirc 40 cm. Sau thoi gian 30 -
32 ngay nudi vo tién hanh tha gia thé ndi vao
bé (gia thé 1am bang tAm xbp co kich thudc
0,2 x 0,3 m va b tri hai chum & cay luc
binh/tAm xé)p). Oc duge nudi vo véi mat do
60 con/m? trong thoi gian 90 ngay voi ty 1&
duc:cai tuong duong nhau (dic diém cua b¢
duc va ¢ cai duge phén biét dya theo mo ta
cta Vo Xuan Chu, 2011).

Thi nghiém duoc bd tri voi 5 nghiém
thtrc twong tng véi 5 ham luwong khoang
khac nhau bod sung vao mdi truong nudc
nudi 1a: 1) Bbi ching (No.Mi-W); 2) B
sung khoang 30 mg/m® (Mi30-W); 3) B6
sung khoang 50 mg/m® (Mi50-W); 4) B6
sung khoang 70 mg/m?® (Mi70-W) va 5) BS
sung khoang 90 mg/m® (Mi90-W), mdi
nghiém thirc véi 3 14n 1p lai. Thirc in trong
thi nghiém 1a thic n phdi ché tir cac
nguyén li€u nhu: Bot ca (20%), bot mi tinh
(37,96%), bot dau nanh (31,43%), dau nanh
(1%), khoang (3%), vitamin (1%), canxi
(3,61%) va chat két dinh (2%). Phuong
phap phdi ché va san xuét thirc dn dya trén
phuong phap ctia Thanathip va Dechnarong
(2017); Le Van Binh va Ngo Thi Thu Thao
(2019). Khoang dugc str dung la PRO MIX
- Khoang hitu co cho tom an dang bot, thanh
phan céac chit co trong 1kg khoang: Canxi:
185 - 200g/kg; Photpho: 50.000 -
50.500mg/kg; Natri: 1.850 -2.100mg/Kkg;
Kali : 950-1.100mg/kg; Magie : 80.000 -
85.500mg/kg; Mangan : 450 - 500mg/kg.
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Thanh phan héa hoc cua thirc an phdi ché
sau khi phan tich 1a dam: 28,3%, chét béo:
2,59%, tro: 11,0%, xo: 3,04%, canxi:
5,05%, photpho: 1,31%, magie: 0,126% va
natri: 0,427%.

Khiu phan an duoc tinh trén khdi
lwong ¢ (& muc 1 - 2% khéi luong co thé)
va duoc diéu chinh khau phan an sau 15
ngay theo sinh khdi 6¢ trong bé va duoc cho
an 2 lan/ngay (budi sang: 7 gio va budi
chidu: 17 gid), sau thoi gian 7 - 10 ngay
nude trong bé nudi vo dugc thay méi (thay
khoang 30 - 40%).

2.2. Céc chi tiéu theo do6i
2.2.1. Cdc yéu t6 moi truong

Hang ngay do nhiét do vao luc 7 gio
sang va 14 gio chidu bang nhiét ké; dong
thoi ctr 15 ngay tién hanh do do kiém, pH
(bang bo test SERA-Germany).

2.2.2. Chi tiéu sinh hoc

Dém s6 lugng dc con song hang thang
trong bé dé xac dinh ti 16 séng (éc duc, bc cai),
xac dinh ting truéng bang cach cin khdi
lugng (can dién tir co d6 chinh xac 0,01g), do
chiéu cao va chiéu rong (ding thudc kep co
d6 chinh xac 0,01 mm) 20 con cua timg bé:

Ting truong khdi luong dic trung
(SGRw-%/ngay) = LoWz=L0W) 109

Ting truéng chiéu cao dic trung
(SGRu-%/ngay) = (LnLthHl) %x 100

Tang truong chiéu rong dic trung
(SGRw-%/ngay) = (LaW,—LaW) o 100

Tang truong khdi luong tuyét dbi

(DWG-mg/ngay) = w x 100

Tang trudng chiu cao tuyét ddi

(DHG-um/ngay) = (HZZHl) x 100

Tang trudng chiéu rong tuyét dbi

(DWG-mg/ngay) = w x 100
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Trong do, W1, Hi: Khéoi luwong va chiéu
rong, chiéu cao bé tri: W, Ha: khoi luwong va
chiéu rong, chiéu cao tai thoi diém thu mau;
t: thoi gian nudi vo (ngay).

Ty 1& sdng cua ¢ buou dong duc hay
¢ buou dong cai duoc xac dinh (%): % X
100; Trong d6: N1: C4 thé tha ban dau (con);
N2: Ca thé & thoi diém thu mau (con).

Heé s6 chuyén héa thirc dn (FCR) = %;
Trong d6: m: Tong khdi lwong thirc in da cho
¢ buou ddng an (g); P: Khéi luong ¢ buou
dong gia ting (g).

Luogng an thire an (FI) duge xac dinh =
( Téng thirc dn cho an

(S6 6¢ bé tri + S8 6¢ két thuc)
2

> x thoi gian nudi vo

dc buou dong. Pon vi tinh: mg/con/ngay
(Ani va cs., 2013).

Kich thuéc t trimg bc buou dong
duoc xéac dinh céc chi tiéu nhu sau: chiéu
dai, chidu rong, chiéu cao, khdi luong, thé
tich t6 trimg, s6 hat trimg/to (tich ra 5 hat
trimg/to tring dé can; Khdi luong t6 trimg
dc buou dong x 5 hat trimg/khdi lwong 5 hat
trimg), duong kinh va khdi lugng hat trimg
dugc thu thap ngay khi phat hién to tring
trong bé nudi vd dc buou dong bd me.

Stre sinh san trong bé nudi vo (to
trimg/bé nudi vo): Tong sb t6 trimg trong 1 m?
bé nudi vo ¢ buou ddng.

Strc sinh san ctia con cai nudi vo (t0
trung/con cai) =
Téng s6 t6 tring trong bé nudi vo (t6)

S6 8¢ cai trong bé nudi vé (con)

S6 hat trimg trong t trimg dc buou
dong cai sinh ra (hat trimg/t6 trimg): Tong sb
hat trimg trong mdi t6 trimg ma dc buou dong
cai sinh san.

Tan suit sinh san cta 6¢ buou dong
ci sinh ra (t6 trimg/tuin/m?): S4 t6 tring 6¢
cai buou ddng sinh ra/tuan.

Ty 1& nd cla ting to trimg 6¢ buou
déng cai sinh ra dugc xac dinh theo cong

Lé Van Binh va Ng6 Thi Thu Thao
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S6 8¢ bwou dong con (con)
S0 hat trirng (hat)

thirc = % 100.

Thoi gian 6¢ buou dong con xuat hién
dau tién (ngay): Thoi gian to tring 4p dén
khi xuat hién dc buou déng con dau tién.

Thoi gian nd (ngiy): Thoi gian to
tring ap dén khi t6 tring né ra dc buou
dong con hoan toan.

Tbc @6 no duoc xac dinh (ngay) =
Thoi gian t6 trimg né hét (ngay) - Thoi gian
xudt hién ¢ con dau tién (ngay).

Trudc khi bit ddu nudi vd dc buou
dong tién hanh thu 10 con 6¢ buou dong duc
va 10 con 6c buou dong cai, sau khi két thuc
thi nghiém thu ngiu nhién 5 con 6c buou
dong duc va 5 con 6¢ buou dong cai/bé dé
kiém tra céc chi tiéu sau:

Hé s6 thanh thuc dugc xac dinh (GSI,

Khdi lwgng tuyén sinh duc (g)

0, =
/0) Khdi lwgng co thé (g) x 100

(Mohan, 2007). Giai doan thanh thuc ciia ¢
dugc x4c dinh bang phwong phap mé hoc
theo (Lé Van Binh va Ng6 Thi Thu Thao,
2020).

Xac dinh hé s6 d6 béo dugce x4c dinh

Khéi lwong thit (g) . N
- - x 100. (Kim va cs.,
Khoi lwong tong (g) 00 ( acs

(%) =
2016).
Chi s thé trang duoc xac dinh (ClI,

mg/g) = = x 1000; Trong d6: DW: Khdi

lugng vo6 6c tuoi (g); DWs: Khdi lugng thit
dugc sy kho ¢ 60°C sau 24 gio (g) (James
va Abiaobo, 2014).

Thoi gian xuat hién t6 trimg duogc xac
dinh (ngay): Tir khi 6¢ buou dong cai bd tri
thi nghiém dén khi dc buou dong cai dé to
trimg dau tién.

2.3. Phwong phap xir 1y s liéu

Céc gia tri trung binh, d6 1éch chuan
cac sb lidu thu thap duoc tinh béng phﬁn
mém Excel 2019. Phin mém SPSS 22.0
ding dé danh gia thong ké voi cac gia tri
trung binh gita cdc nghiém thic ¢ muc
p<0,05 bang phép thir Duncan (phan tich
ANOVA mét nhan t6).

3. KET QUA VA THAO LUAN
3.1. Bién dong cac yéu to mdi truomg

Nhiét d6 trong cac bé nudi vo bc buou
ddng vao budi sang tir 22,5 - 27,8°C va budi
chiéu tir 26,5 - 31,2°C (nhiét d6 bién dong &
muc tir 1,12 dén 3,92°C), khong cé su khac
biét gitta cac nghiém thuc (p>0,05). Tuong
tu, pH va kiém trong bé nuéi vé dc khong
bién dong Ion va nam trong khoang thich
hop cho sinh truéng va thanh thuc sinh duc
cua b¢ buou déng (L& Van Binh va Ngo Thi
Thu Thao, 2017), cu thé pH: 7,97 - 8,03 va
kiém 14 68,7 - 70,4 mgCaCOs/L (Bang 1).

Bing 1. Trung binh cac yéu t6 méi trudng trong bé nudi vé ¢ buou dong & cac mirc ham lugng
bo sung khoang vao méi truong nude khac nhau

Céc mirc ham lugng bd sung khoang vao méi trudng nudc

Chi tiéu theo doi

No.Mi-W Mi30-W Mi50-W Mi70-W Mi90-W
Nhiét d¢ sang (°C) 25,2+0,8? 25,2+0,7° 25,2+0,7° 25,2+0,7° 25,2+0,7%
Nhiét do chiéu (°C) 27,3+1,62 27,4142 27,5%1,42 27,3+1,52 27,4+1,42
pH 7,99+0,04®  7,97+0,05% 7,98+0,02¢  8,01+0,02*  8,03+0,022
Kiém (mg CaCO3/L) 68,7+1,3° 69,1+1,9° 70,4+1,5° 69,5+0,7° 70,4+0,7°

Cic gid tri trong cting mét hang c6 chik cdi khdc nhau la khdc biét cé y nghia thong ké
(p<0,05). No.Mi-W (Déi chiing khong bé sung khodng); Mi30-W (B4 sung khoang 30 mg/m?); Mi50-
W (B6 sung khodng 50 mg/m3); Mi70-W (Bé sung khodng 70 mg/m3) va Mi90-W
(B6 sung khodng 90 mg/m3); s6 liéu la s6 trung binh + sai s6 chudn.

https://tapchi.huaf.edu.vn
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3.2. Ti lé séng va ting truwéng ciia 6¢ bwou
ddng trong quéa trinh nudi vé

Sau 3 thang nudi vo khéi lugng cua
¢ dat cao nhat & Mi30-W (32,4 g), ké dén
la Mi50-W (32,2 g) va thap nhat & No.Mi-
W (30,3 g). Toc do tiang truong khéi luong
tuong dbi (Bang 2) ¢ nghiém thic Mi30-W
(0,98 %/ngay) la cao nhat va khac biét
(p<0,05) so va&i cac nghiém thac khac.
Chiéu cao va chiéu rong cua dc buou dong
sau 3 thang nudi vd ciing dat cao nhat &
Mi30-W véi cac két qua lan luot 14 55,6 mm
va 39,8 mm, két dén 1a Mi50-W (Chiéu cao:
55,1 mm; chiéu rong: 39,4 mm) va khac biét
so Vi cac nghiém thtc con lai (p<0,05). O
nghiém thirc Mi30-W, ting truong chiéu cao
trong dbi dat 0,28 %/ngay va ting truong
chidu rong twong dbi dat 0,35 %/ngay dat
cao hon va khac biét (p<0,05) so véi nghiém
thirc No.Mi-W, Mi70-W va Mi90-W. Qua
két qua nghién ctiu va so sanh voi cac két
qua nghién ctru truée ddy cho thiy tée do
tang truong cua ¢ buou dong bd me giam
khi trong méi truong nudc bd sung ham
lwong khoang cao (khi bé sung tir 70 mg/m?
dén 90 mg/m?) hay khong bd sung khoang,
diéu nay c6 thé dugc giai thich 1a khi bd
sung khoang trong nudc qué nhiéu s& han
ché su tiéu hoa va hap thu canxi, photpho,
do phai dao thai lugng canxi du thua trong
co thé hoic do su tiéu hao mét can ddi giia
c4c thanh phan trong thire 4n, ngoai ra canxi
cao s& ngan can mot sé ion hda tri 2 (magie,
k&m, sat, dong, mangan) tham gia vao qué
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trinh trao d6i chat (Ireland, 1991 va 1993;
Ireland & Marigomez, 1992); photpho dong
vai tro la chat dém dé duy tri d6 pH t6i uu
trong dich co thé, thiéu photpho lam mat can
bang pH trong dich co thé, tir d6 s& anh
huéng dén quéa trinh sinh trudng, sinh san
ciia dong vat than mém chan bung (Lovell,
1989; Coote va cs., 1996; Tan va cs., 2001).

Lee va cs. (1999) béo cao khi wong
bao ngu Haliotis discus hannai vgi ham
luong bd sung 2% khoéang vao thirc an da
lam gia tang khdi luong va chiéu cao (0,26
g va 14,5 mm) cao hon so véi ham luong 4%
khoang (0,25 g va 14,1 mm) hay khong b
sung khoang trong thirc an (0,25 g va 14,3
mm). Tuong tu, loai bao ngu nay (Tan va
cs., 2001) dat ting truéng 86,9 pm/ngay khi
trong thirc an co chaa 1% photpho va tang
truong giam xudng chi con 82,1um/ngay khi
ham lugng photpho giam xuéng chi con
0,5% hay 2% photpho (75,3 pm/ngay). Nudi
vd 6¢ Limicolaria flammea khéi luong ting
1én 2,71 g va 31,2 mm chiéu cao khi 4n thirc
in ché bién voi ham lugng canxi twong
duong 1,2%, tang trudng tang 1é€n 3,50 g va
32,0 mm khi ham luong canxi tang 1€n 6,8%
va giam xudng chi con (3,45 g va 33,0 mm)
khi ham lugng canxi tiép tuc tang 1én 12,0%
(Karamoko va cs., 2014). Nghién ctu trén
b¢ Partula gibba, Gouveia va cs. (2011) chi
ra rang khi b6 sung 10% canxi trong mdi
truong nudc, H¢ dat tang truong khdi lwong
0,57 g va chiéu cao 24,1 mm, ting truéng
tang 1én 1,32 g va 35,0 mm khi b6 sung 40%
canxi.

Lé Van Binh va Ng6 Thi Thu Thao
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Bdng 2. Trung binh ti 1¢ séng, khdi lugng, chiéu cao va chiéu rong ¢ buou dong luc bt dau va sau
3 thang nubi v6 khi bo sung khoang vao moi trudng nuéc khac nhau

Céc mirc ham lugng bd sung khoang vao méi trudng nudc

Chi tieu theo d6i - —X=o Mi30-W Mi50-W Mi70-W Mi90-W
Ti 1¢ song (%) 70,01, 7° T1,741,7® 71721.7%  73.3x33®  74,4%1,9°
Khoi lugng
Ngay 1 (g) 13,8+0,1° 13,8+0,1° 138+0,1°  13,840.1°  13,8%0,1°
Ngay 90 (g) 30,3+0,3? 32,4+0,1¢ 32,240,2°  31,7404%  30,6+0,17
DWG (mg/ngay) 18327 2061 20521 199+3¢ 18742
SGRw (%/ngay) 0,87+0,012  0,94+0,02¢  0,05+0,01  0,9240,01¢ 0,89+0,01°
Chiéu cao
Ngay L (mm) 43.2%0,5° 433+0,2° 431204°  432+01°  43,1%02°
Ngay 90 (mm) 53,0+0,4° 55,620,1¢ 55,1+0,5¢ 54702  54,3+0 3%
DHG (um/ngay) 1182 1363 1349 12742 1242
SGRy (%/ngay) 0240017  0,28+0,01°  0,27+0,01°  0,26+0,01° 0,26+0,02°
Chiéu rong
Ngay 1 (mm) 29,240 1° 29,140 1° 293x01%  293x02%  29,3+0,2°
Ngay 90 (mm) 38,240,5° 39,8+0,2° 39,4+0,2°  38,74#0,2%  38,6+0,5°
DWG (um/ngay) 100+6° 119+2° 113430 10542 10447
SGRw (%/ngay) 03040012  0,35+0,01°  0,33+0,01°  0,31+0,01% 0,31+0,02%

Cdc gid tri trong cling mot hang cé chir cdi khdc nhau la khdc biét ¢6 Y nghia thong ké (p<0,05).
No.Mi-W (Béi chimg khéng bé sung khodng); Mi30-W (B6 sung khodng 30 mg/m3); Mi50-W (B6 sung
khoang 50 mg/m3); Mi70-W (Bo sung khodng 70 mg/m?) va Mig0-W (B6 sung khodng 90 mg/m?); Ghi

chi: DWG-Tdng truong khéi lwong va chiéu réng tuyer doi; SGRw - Tang truong khoi lirong va Chleu
réng twong doi; DHG -Tang trueng Chleu cao tuyér doi; SGRw - Tang truong chiéu cao tiong doi; sé
liéu la s6 trung binh + sai s6 chudn.

Sau 90 ngay nudi vo (Bang 2), ti &
sébng cua 6c & nghiém thac Mi90-W
(74,4%) cao hon (p<0,05) so vi No.Mi-W
(70,0%) va khac biét khong c6 y nghia
(p>0,05) so véi Mi30-W dén Mi70-W
(71,7 - 73,3%). Wacker va Baur (2004)
nghién ctru trén ¢ Arianta arbustorum hay
Karamoko (2009) nghién cau trén &c
Limicolaria flammea ciing ghi nhan ham
lugng canxi phu hop cung cap trong khau
phan thire an sé gop phan nang cao ti 1é
séng, nguoc lai sy thiéu hut ngudn canxi
cling 1 anh hudng dén qué trinh chuyén hoa
dinh dudng va la nguyén nhan dan dén ti 1¢
séng thap. Theo nghién ctu cua Lé Vin
Binh va Ngd Thi Thu Thao (2017), nudi vo
¢ buou dong khi cho an thirc an vién (c6
chira 18% dam va 2,4% canxi) dat ti 18 séng
55,2%, khi nudi v béng thirc dn xanh (c6

https://tapchi.huaf.edu.vn

chira 3,2% dam va 1,3% canxi) dat ti 1¢ séng
61,9%.
3.3. Hé s6 chuyén hoa thirc én, lwgng iin dn
Va0 ciia 6¢ buou dong nudi vo trong méi
trwdong nudi duge bd sung cac ham lugng
khoang

Hé s6 chuyén hoa thirc an dat thap
nhit khi éc dugce nudi v & nghiém thirc bd
sung khoang 50 mg/m? (Mi50-W; 1,17) va
khac biét (p<0,05) so vai Mi90-W (1,07),
tuy nhién khac biét (p<0,05) gitra nghiém
thic Mi50-W véi Mi30-W va Mi70-W.
Trong khi do, lugng thirc an an vao cia mot
c4 thé 6¢ buou dong nudi vo trong 90 ngay
(Bang 3) dat thap nhit & nghiém thuc
No.Mi-W (238 mg/con/ngay), ké dén 1a
Mi90-W (244 mg/con/ngay) va khac biét ¢
¥ nghia (p<0,05) so v&i cac ham lugng bd
sung khoang vao thirc an khac.
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Bdng 3. Hé s thirc an va lugng in cta b¢ buou dong nudi vé & cac mirc ham lwong bo sung khoéng

vao moéi truong nudc

Céc mirc ham lugng bd sung khoang vao mdi trudng nudc

Chi tiéu theo doi - —3 "\ Mi30-W Mi50-W Mi70-W Mi90-W
FCR 1.23+007®  1,14+006® 11740042  1,11+0,03®  1,07+0,11P
FI (mg/con/ngay) 238467 251+10° 252+1P 25243 24447

Céc gid tri trong ciing mot hang cé chir cdi khac nhau la khéc biét ¢é ¥ nghia thong ké (p<0,05).
No.Mi-W (Béi chitng khéng bo sung khodng); Mi30-W (Bé sung khodng 30 mg/m3); Mi50-W (B6 sung
khoang 50 mg/m3); Mi70-W (B6 sung khodng 70 mg/m?) va Mi90-W (B4 sung khoang 90 mg/m3);
FCR - Hé 56 chuyén héa thirc an, FI - lwong dn; s6 liéu la s6 trung binh + sai s6 chudn.

Rygato-Galewska va cs. (2023) cho
rang dc Cornu aspersum khi an thtc in
chtra ham luong khoang khac nhau (canxi
tir 8,9 dén 20 g/kg thirc dn; Magié: tir 0,8
dén 4,7 g/kg thire an) c6 FCR tir 0,86 dén
1,28. Nghién ctru trén 6¢ huong gidng
Babylonia areolata, Chaitanawisuti et al.
(2010) cho ring khi 4n thirc dn chira ham
lugng khoang (canxi: 4%, photpho: 3%) co
FCR la 2,63 va cao hon khi an thtrc an chtra
ham luwong khoang  (canxi: 1%,
photpho:3%) la 2,50 hay khi an thuc an
chita ham luong khoang (canxi: 4%,
photpho:1%) cé FR 1a 2,47. Le Van Binh va
Ngo Thi Thu Thao (2019) thu duoc két qua
trung binh lugng thirc an tiéu thy la 294
mg/con/ngay khi bd sung 5% canxi trong
khau phan thtic an cao hon va khac biét ¢6

¥ nghia (p<0,05) so véi bd sung 1% canxi
(315 mg/con/ngay) hay b sung 9% canxi
trong khau phan thac an (302
mg/con/ngay).
3.4. Chi so diéu kién va su thanh thuc caa
6c buou ddng nudi v & cac mikc bd sung
ham lwong khoang khéc nhau

Két qua cho thay sau 3 thang nudi vd
chi s6 tuyén sinh duc sinh duc (GSI) cua ¢
duc & nghiém thac Mi30-W 1a cao nhat
(6,62%) va khéac biét c6 y nghia (p<0,05) so
V6i Mi50-W dén Mig0-W (5,68 - 5,91%)
hay No.Mi-W la 4,19% (Bang 4). Trong khi
do, chi s6 thé trang (131 - 144 mg/g) va h¢
s6 do béo (44,9 - 46,3%) cua dc duc khdng
c6 su khac biét ¢ tat ca cac nghiém thac
(p>0,05, Bang 4).

Bdng 4. Chi s6 thé trang, hé s6 do béo, ti 1 vo, ti I¢ thit sau siy va chi s6 tuyén sinh duc cua 6¢ buou
ddng nudi vo & cac mirc ham lugng bo sung khodng vao moi trudng nudc

Céac murc bo sung khoang khac nhau

Chi tiéu _ _ _ _ _
No.Mi-W  Mi30-W Mi50-W Mi70-W Mi90-W

Oc duc Ngay 1 Sau 3 thang nudi vo
Cl (mg/g) 113+13 131+158 136x17¢ 141+218 143+108 1444118
HSBB (%) 42,8434 44,945 18 45,4+4 52 46,3+2,3? 46,3+3,02 46,0+2,3?
TL.V (%) 29,219 29,8+1,92 30,0+3,28 30,6+2,0? 30,7+1,6° 30,5+1,5?
TL.TSS (%) 16,6+2,8 17,641,528 17,441,228 17,9+0,72 17,840,728 17,9+0,72
GSI (%) 0,90+0,27  4,19+0,59 6,62+0,81°¢ 591+0,82° 5,70+0,50° 5,68+0,91°

Oc cai Ngay 1 Sau 3 thang nudi vo
CI (mg/g) 116219 142+10°  145%13°  149+19° 149252 148147
HSDB (%) 43,3+4,0 46,0+2,18 46,2+3,82 46,3+2 42 46,1+1,78 46,4+1,8?
TL.V (%) 29,6+2,6 29,7+0,78 30,2+2,28 30,5+3,0? 30,4+2 42 30,8+2,22
TL.TSS (%) 17,242,8 18,3+£2,32 18,3+£1,42 17,9+1,02 17,8+0,62 18,1+1,12
GSI (%) 1,13+0,37 7,0+0,8? 12,5+¢3,3¢ 11,5+2,8 10,6+3,1b° 10,2+2,7°

Cac gia tri trong cung mot hang co chir cai khac nhau la khac biét co y nghia thong ké
(p<0,05). No.Mi-W (Boi chitng khdng bo sung khodng); Mi30-W (Bo sung khoang 30 mg/m®); Mi50-
W (B6 sung khodng 50 mg/m®); Mi70-W (B6 sung khodng 70 mg/m?3) va Mi90-W (B6 sung khodng 90

mg/m?);

Cl - Chi s6 thé trang, HSDB - hé s6 do beo, TL.V - ti l¢ vo, TL.TSS - 11 I¢ thit sau sdy va GSI -
chi s6 tuyén sinh duc; sé liéu la s6 trung binh + sai sé chudn.
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Tuong ty, sau 3 thang nudi vo chi sb
tuyén sinh duc sinh duc ctia 6¢ buou dong céi
& nghiém thire Mi30-W 1a cao nhit (12,5%),
ké dén Mi50-W (11,5%) va khéc biét cd y
nghia (p<0,05) so voi No.Mi-W (7,0%). Két
qua cho thay cac muc bd sung khoang vao
moi truong nudc khac nhau khdng anh
hudng dén chi sb thé trang, hé sé do béo, ti
& thit sau sdy cua dc buou dong cai (Bang
4). Theo nghién ctu caa Chaitanawisuti va
cs. (2010) khi 6¢ hwong Babylonia areolata
an thirc an chira ham luong khoang (canxi:
4%, photpho: 3%) c6 ti 18 khdi luong vo la
26,5%, cao hon khi an thic dn chira ham
lugng khoédng (canxi: 1%, photpho:3%) la
24,6% hay khi an thire an chira ham luong
khoang (canxi: 4%, photpho:1%) la 25,0%,
khi an thuc an chira ham luong khodng
(canxi: 4%, photpho:5%) la 25,3%. Nghién
cu trén Oc nudec ngot Archachatina
marginata, Oluokun va cs. (2005) chi ra rang
ti I¢ vo cua ¢ dat22,4% oc khi dc an an thic
an chua 4% canxi va tang 1én tuong Gng
(23,2% va 23,9%) khi ham lugng canxi tang
I&n 6% va 8%. Mot sb két qua nghién cau
khéc ciing cho thay khi trong méi truong co
ham lugng khoang cao thi dong vat than
mém s& c6 khuynh hudng phat trién vo day
hon so v&i khi séng trong méi trudng c6 ham
luong khoang thdp hon (Beeby Vva
Richmond, 2007; Dalesman va Lukowiak,

2013). Két qua nay tuong dwong véi Céc
nghién ctru trudce day (Glass va Darby, 2009;
Dalesman va Lukowiak, 2013) vé tang khoi
lwong vo cua dong vat than mém trong moi
truong co ham lugng khodng cao. Bén canh
d6, khi ham luong canxi thap 6c s& co vo
mong, ¢ kha ning dé bi ton thuong hon do
suc chiju dung cua 16p vo kém (Zalizniak va
cs., 2009; Ngbd Thi Thu Thao va Lé Van
Binh, 2017).

Chi s6 tuyén sinh duc sinh duc (GSI)
cua 6c khi bé sung 30 mg/m® khoang vao
moi trrong nudc cao hon so vai cac ham
luong bé sung khac. Theo Lé Vin Binh va
Ngd Thi Thu Thao (2017) cho rang chi s6
tuyén sinh duc ¢ cai 4,08 - 6,92% khi 6c an
thac an xanh (chaa 3,2% dam va 1,3%
canxi) va thirc an an thirc an vién (chra 18%
dam va 2,4% canxi). Ham luong chat
khoang c6 vai tro rat quan trong trong sinh
san, nhét 12 qua trinh tao trimg (Fournié va
Chétail, 1984; Hotopp, 2002; Beeby va
Richmond, 2011), theo ghi nhan caa Hunter
va Lull (1977) thi ham lugng canxi ¢ anh
hudng dén kha ning sinh san caa ¢ me va
bc cai sé tiéu hao khoang 20% canxi cia co
thé cho mdi lan dé trang (Fournié va
Chétail, 1982) va hau hét duoc canxi lay tir
gan va vo cua ca thé ci (Fournié va Chétail,
1984).

Bdng 5. Ti 1& cac giai doan thanh thuc cua ¢ buou ddng dugc nudi vé & cac ham lugng khoang
khéc nhau b6 sung vao moi truong nudc

Giai doan Ban diu Céac muc bo sung khoang khac nhau
thanh thuc No.Mi-W  Mi30-W  Mi50-W  Mi70-W Mi90-W
Oc duc Sau 3 thang nudi vo
| 80,0 0,0 0,0 0,0 0,0 0,0
| 20,0 8,3 0,0 0,0 10,0 91
1l 0,0 25,0 20,0 25,0 20,0 18,2
v 0,0 66,7 80,0 75,0 70,0 12,7
Oc céi Sau 3 thang nudi vo
| 90,0 0,0 0,0 0,0 0,0 0,0
| 10,0 10,0 0,0 0,0 8,3 91
1l 0,0 20,0 25,0 16,7 8,3 18,2
v 0,0 70,0 75,0 83,3 83,3 12,7

No.Mi-W (D6i chitng khdng bo sung khodng); Mi30-W (Bé sung khodng 30 mg/m®); Mi50-W
(B6 sung khodng 50 mg/m?); Mi70-W (B6 sung khodng 70 mg/m®) va Mi90-W
(B6 sung khodng 90 mg/m?).

https://tapchi.huaf.edu.vn
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Qua Bang 5 cho thiy éc buou dong
duc va céi bd tri ban dau tuyén sinh duc chi
yéu phat trién ¢ giai doan | (80,0 - 90,0%) va
giai doan 11 (10,0 - 20,0%). Sau 3 thang nudi
vo thi & cac nghiém thirc c6 bd sung khoang
vao mdi truong nudc khdng con xuat hién b¢
duc & giai doan | nira, l0c ndy 6¢ & giai doan
I, 1 va IV chiém da sb. Riéng 6c duc &
nghiém thac Mi30-W dén Mi50-W sau 3
thang nudi vd da sé di chuyén sang giai doan
IV (duc: 75,0 - 80,0%; céi: 75,0 - 83,3%) va
giai doan III (duc: 20,0 - 25,0%; céi: 16,7 -
25,0%). Nhu vay c6 thé thay, viéc bo sung
khoang vao méi truong nudi di gop phan cai
thién su thanh thuc sinh duc & ¢ b me.

3.5. C4c chi tiéu vé trimg dwoc sinh san
tir 6¢ bwou dong me trong qué trinh nudi
vd & cac ham lwong khoang khac nhau

O nghiém thire ddi chieng, 6¢ me can
44 ngay dé sinh ra to trimg dau tién két qua
nay cham hon tuy nhién khac biét khdng cd
y nghia (p>0,05) so v6i cac ham lugng
khoang khac (Mi30-W dén Mi90-W, thoi
gian tuong ung 42 - 43 ngay). Két qua tur
Bang 6 cho thy, tan suat sinh san (1,08
td/tuan/m?) va stc sinh san to tring (0,43 t6
trimg/con céi) caa 6¢ buou dong ci sinh ra
& nghiém thic Mi30-W dat cao nhat va
ckhac biét (p<0,05) so véi No.Mi-W (0,61
to/tuan/m?; 0,24 to trang/con céi) hay
Mi90-W (0,86 to/tuan/m?; 0,34 t6 trieng/con
céi).

Bdng 6. Cac két qua lién quan dén tring do o¢ buou dong cdi sinh san ¢ cdc ham lugng khoang
khac nhau b6 sung vao moi truong nude

Cac murc b6 sung khoang khac nhau

Chi tiu theo dGi No.Mi-W _ Mi30-W _ Mi50-W ___ Mi70-W ___ Mi90-W

Thai gian xuat hién to trang (ngay) 44+12 42+12 42422 42+12 43+12
Kha ning sinh san (té tring/m?) 7,3#0,62  13,0£1,0° 12,3%0,6™  12,0+1,7°  10,3#1,2
Strc sinh san (t6 trig/con céi) 0,24+0,02* 0,43+0,03° 0,41+0,02° 0,40+0,06" 0,34+0,04°
Tan suét sinh san (t6 trieng/tuan/m?)  0,61+0,05%  1,08+0,08° 1,03+0,05" 1,00+0,14" 0,86+0,10°

Cadc gia tri trong cung mot hang co chir cai khac nhau la khdac biét co y nghia thong ké
(p<0,05). No.Mi-W (Péi chitng khéng bé sung khodng); Mi30-W (B6 sung khodng 30 mg/m3); Mi50-
W (Bé sung khodng 50 mg/m3); Mi70-W (B6 sung khodng 70 mg/m3) va Mi90-W (Bé sung khodng 90
mg/md); s6 liéu la sé trung binh + sai s6 chudn.

Nghiém thiic Mi30-W ¢ céi sinh ra
t6 trang c6 s trang nhiéu nhit (208
tring/td) va khéac biét (p<0,05) so vai cac
nghiém thuc khac (Bang 7). Cac chi tiéu vé
khéi lugng, chiéu rong, chiéu cao hay thé
tich to trimg déu dat cao nhat & Mi30-W va
thap nhat & No.Mi-W va khac biét khéng co
¥ nghia (p>0,05) giita cac nghiém thic. O
nghiém thire Mi50-W khéi lugng (53,7 mg)
va duong kinh (4,93 mm) hat trang lon
nhat, tuy nhién khdng c6 su khac biét giira
céac nghiém thuc (p>0,05).

Lé Vin Binh va Ngbé Thi Thu Thao
(2017) ghi nhan khi éc an thie an xanh (c6
chira 3,2% dam va 1,3% canxi) tan suét sinh
san (0,27 td/tuan/m?) va stc sinh san (0,02
t6 trirng/con cai) hay sinh san ra té trang c6
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sb trang chi dat (166 trimg/to; 7,57 g/td) va
két qua tang 1én (lan luot: 1,0 to/tuan/m?
0,08 t6 tring/con céi; 208 tring/to; 10,1
g/td) khi 6c an thirc an vién (c6 chira 18%
dam va 2,4% canxi). Theo Karamoko va cs.
(2014) cho rang 6c céi Limicolaria flammea
sinh ra 24,0 t6 trimg/con céi (hat trimg trong
t6 tring: 50,3 hat/td; khdi lugng: 0,03g va
duong kinh hat trieng: 4,0 mm; thoi gian no:
19,3 ngay) khi an thirc an chira 1,22% canxi,
loai ¢ nay an thirc n voi ham lugng canxi
12,02% (30,3 td/con céi; 148 hat/td; 0,03g
va 4,0 mm; 14,0 ngay). Két qua nghién cau
cho thdy, 6¢ an thirc an thdp hon nhu ciu
canxi nay c6 thé s& khong dap ung du nhu
ciu dé phat trién thanh thyc tao giao tir ¢ ca
con duc va cai.

Lé Van Binh va Ng6 Thi Thu Thao
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Bdng 7. Trung binh chi tiéu hinh théi t6 tring cta ¢ buou dong dugc nudi vo & cac ham lugng

khoang khac nhau bd sung vao méi truong nudc

Chi tiéu theo doi

Céc mirc bo sung khoang khac nhau

No.Mi-W  Mi30-W Mi50-W  Mi70-W  Mi90-W
S& trang/td trang 183+13° 208+4° 1906 19418 18922
Khéi luong (g) 9,6240,41 10,58+0,23° 10,09+0,23* 9,93+0,10° 9,71+0,21
Chidu dai (mm) 38,0+0,3° 40504  39,4+0,7°  39,7+0,4%  39,1+0,5°
Chidu rong (mm) 30,0£1,4° 30,9404  30,7+1,2°  31,0£0,1°  31,4+0,8°
Chidu cao (mm) 27,4+0,4°  285+18  27,6:1,1°  28,1#2,1° 28,8413
Thé tich (cm?3) 32,4+1,80  350#23%  33,743,0° 34,9+2,6° 358+2,6°
Khéi luong hat tring (mg) 53,0¢4,58  51,0#35%° 53,7458  50,5¢53% 51,834
Puang kinh trang (mm) 49130280  4,92+0,33%  4,9240,29° 4,87+0,32* 4,93+0,29°

Cac gia tri trong cung mot hang c6 chir cdi khac nhau thi khac biét c6 y nghia thong ké
(p<0,05). No.Mi-W (Doi chitng khdng bo sung khodng); Mi30-W (Bo sung khodng 30 mg/m®); Mi50-
W (Bé sung khodng 50 mg/md); Mi70-W (Bo sung khodng 70 mg/m3) va Mi90-W (Bé sung khodng 90

mg/md); s6 liéu la sé trung binh + sai s6 chudn.

Trang ¢ buou dong duoc thu tir cac
bé nudi vd & cac ham lwong khoang khac
nhau bd sung vao méi trudng nudc, cac chi
tiéu lién quan dén qué trinh nd cua trang
duoc trinh bay & Bang 8. Két qua cho thay ti
I& no cua trang dat rat cao (86,0 - 90,0%),
Trung binh ti 1& nd cua tring tir 5¢ me duoc
nudi vo ¢ nghiém thicc Mi50-W dat 90,0%,

ké dén 1a Mi30-W (89,5%) va khac biét co y
(p>0,05) so véi nghiém thuc No.Mi-W
(86,0%). Cac chi tiéu nhu thoi gian no (17,5
- 17,9 ngay), toc do no (3,44 - 3,71 ngay),
chiéu cao (4,14 - 4,18 mm) va khdi luong
(24,9 - 25,1 mg) ¢ mai nd khong cé su khac
biét gitra cac cadc ham lwgng khoang khac
nhau bd sung vao méi trudng nude (p>0,05).

Bdng 8. Trung binh ti 1& no, thoi gian ng, te d6 nd cua trimg ¢ buou dong & cac ham lugng khoang

khéc nhau bd sung vao méi truong nudc

Céac muc bo sung khoang khac nhau

Chi tiéu theo doi NOMi-W  Mi30-W  Mi50-W  Mi70-W __ Mi90-W

Ti 18 no (%) 86,0+2,0° 89,5+1,3> 00,0+1,5° 88,1+1,9% 87,9+0,4®
Thoi gian xudt hién éc con (ngay) ~ 17,840,7°  17,5#0,3°  17,840,12  17,840,58  17,9+0,2
Thai gian né (ngay) 21,2+40,4% 21,040,6° 21,2404 215+0,5* 21,5+0,1°

f e 3,44+0,30 3,45+0,33 3,46+0,29 3,71+0,16 3,60+0,14
Toc 46 no (ngay) a a a a a
Khdi lwong ¢ méi nd (mg) 25,1#0,3* 25,040,3° 24,9+0,1* 24,9+0,2*¢  25,00,32
Chidu cao & méi no (mim) 4,1510,0361 4,1610,05a 4,1810,03; 4,14J_ro,01a 4,1510,0251

Cac gia tri trong ciing mot hang co chir cai khdc nhau thi khac biét c6 y nghia thong ké
(p<0,05). No.Mi-W (Doi chitng khong bo sung khodng); Mi30-W (Bo sung khodng 30 mg/m®); Mi50-
W (Bé sung khodng 50 mg/md); MI70 W (Bo sung khoang 70 mg/m3) va Mi90-W (Bé sung khodng 90

https://tapchi.huaf.edu.vn

mg/md); s6 liéu la s6 trung binh + sai s6 chudn.
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4. KET LUAN

Sau 90 ngay nudi v, khdi luong,
chiéu cao va chiéu rong cua dc buou dong
0 nghiém thirc Mi30-W dat cao hon so voi
cac nghiém thuc tMi50-W, Mi50-W va
Mi90-W hay nghiém thic dbi ching
(No.Mi-W). Ty 1& séng cua ¢ buou dong
dao dong trong khoang 70,0% dén 74,4%.
Oc buou déng bé me nudi vd trong moi
truong nude cd bo sung Pro Mix & ham lugng
30 mg/m? c6 hé s6 thanh thuc va hiéu qua
sinh san cao hon so v&i nghiém thirc bd
sung 90 mg/m? khoang hay nghiém thirc ddi
ching (khong bd sung khoang).
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