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ABSTRACT 

Study were 3 treatments (NT) with different stocking densities: 0,5 kg/ 
«]•',• 1 kg/m^ and 1.5 kg/ m^ After 5 months, the results have showed that 
temperature, pH and oxygen in the culture pond were always within 
acceptable range for sexual maturation stage. Maturity coefficient ratio 
for females in NT3: 1.5 kg / w* (4.31%) was significantly different (p 
<0.05) compared to NTl: 0,5 kg/m^ (2.04%). The highest proportion of 
sexual maturation was in the NT2 with 73 3 ± 10.33% and the lowest in 
NTl (46.67 ± 10.33%) in May. There was significantly different in NT2 
and NT3 (p <0 05) compared to NTl. The Vitellogenin (Vg) the lowest in 
phase V (2 59 fig ALP/ml protein) and the highest in phase III (3.73 fig 
ALP/ml protein). Protein concentrations in muscle and liver were highest 
in January (5.12 - 7 35 and 7 58 - 21.9 mg protein/g fresh samples), the 
lowest in April (4.15 - 4.50 and 7.34 -10.3 mg protein/g fresh sample). 

TOM TAT 

Nghien cuu nuoi vo thdnh thuc cd heo duac thuc hien vai 3 nghiem thuc 
(NT) mdt dp Id 0,5 kg/m^; 1 kg/m^ vd 1,5 kg/mK Thuc dn nuoi v6 trong thi 
nghiim Id tip trdu. Sau 5 thdng nuoi vo dgt kit qud nhu sau: Nhiet dp, 
pH vd oxy trong ao nuoi vo luon ndm trong khodng thich h(rp di cd heo 
thdnh thiic sinh dy.c. Hi so thdnh thuc cua cd cdi a nghiem thuc 1.5 kg/m^ 
(4,31%) khdc bi4t co y nghia (p<0,05) so vdi nghiim thuc 0,5 kg/m^ 
(2,04%). Ty li cd heo thdnh thi/c cao nhdt d NTl (1 kg/m^) Id 73,3% vd 
thdp nhdt a NTl (0,5 kg/m^) Id 46,67% vdo thdng 5. Site sinh sdn tucmg 
doi ciia cd heo a NT2 (I kg/m^) vd NT3 (1,5 kg/m^) khdc bi^t co y nghia 
(p<0.05) so vol NTl (0,5 kg/m^). Hdm luqng Vitellogenin (Vg) thdp nhdt 
a giai doan V (2,59 pg ALP/mg protein) vdcao nhdt a giai dogn III (3,73 
pg ALP/mg protein) Hdm lupng protein trong ca vd gan Ion nhdt a 
thdng 1 (5,12 - 7,35 vd 7,58 - 21,9 mg protein/g mdu tuai), nhd nhdt a 
thdng 4 (4.15 - 4,50 vd 7,34 - 10.3 mg protein/g mdu lucri). 

Trieh din- Nguyin Thanh Hipu, Duong Nhyt Long vd Lam My Lan, 2018. Nghien ciiu nuoi vo thanh thuc 
ca heo {Botia modesta Bleeker, 1865) vcri cdc m|t d6 khac nhau Tap chi Khoa hoc Tmong Dai 
hpc Can Tho. 54(1B): 101-109. 

1 GlCfl THIEU 

Ca heo (Botia modesta Bleeker, 1865) la 1 
trong 8 lodi ed nuoc ngot thu^c giong Botia phdn 
bo khd ph6 bien trong cde liru vuc vimg ha nguon 

song Cim Long. Cd heo la lodi co kieh thuoc nho, 
sdn lupng thap, tuy nhien mau sac dep c6 the thuan 
hoa lam cd ednh (Truong Thii Khoa vd Tran Thi 
Thu Huong, 1993), Thcri gian gan day cho thay cd 
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heo tro thanh lodi thiiy dac san, c6 gia tn kinh te 
cao, CO tiem nang trien vpng Ion cho nhu can tton^ 
nucrc vd xudt khiu. Tuy Id lodi co gid tri kinh tg 
nhimg nguon lpi ca heo dang tieu thy tten thi 
trucmg hipn nay chii yeu Id dupe danh bdt tir t\r 
nhien, khong du ddp img nhu cdu ttong m6c va 
xudt khdu, chua chu dpng dupc nguon ea giong cho 
cdc mo hinh nuoi thuong pham cd heo (Truong 
Thii Khoa va Tran Thi Thu Huong, 1993). Mpt so 
kit qua ve dac di£m dinh duong va smh san ca heo 
da dupc khao sdt, tu d6 cho thdy hp so thdnh thuc 
cua ca heo eao nhat Id 2,4% vao thang 8 (Nguyin 
Thanh Hieu vd ctv., 2014). Nguyin Thanh HiSu vd 
ctv. (2015) da nghien ciiu thanh cong ve san xudt 
giong cd heo. Nhimg do ti le thdnh thue ca heo con 
thdp, miia vu sinh sdn ciia cd heo ttong tir nhien 
din tte hon so voi mpt so lodi cd nuoc ngpt khdc, 
day la nguyen nhan dan den viSc sdn xudt giong ca 
heo con hgn che, chua dap img dupc nhu cau ca 
giong tren thi truong, c6 the Id do cd heo co dieu 
kien moi trucmg song tuong doi dac biet, song 
nuoc chdy, chii yeu d tdng ddy, thich dn ndp trong 
cac hoc da, re cdy boat dpng s6ng vd bdt mdi theo 
dan (Rainboth 0.996). Vi vdy, de ehu dpng ttong 
viee sdn xudt giSng cd heo thi viSc xdc dinh mdt d6 
nuoi v6 thdnh thuc ea heo Id cdn thilt, de tun ra 
mdt dp nuoi v6 thieh hpp nhdm cdi thi§n ti le thdnh 
thuc va miia vu sinh sdn eua cd heo Id gidi phdp 
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cho vipc hoan thien qui trinb ky thuat sinh san nhan 
tao ca heo. 

2 PHirONG P H A P NGHIEN Ctru 
2.1 Thtri gian vd d{a diem nghien cihi 

Th6i gian: tu thang 12 nam 2014 din thing 
6 nam 2015 

- Dia diem: ttii Tr^i ca Thuc nghiSm Khoa 
Thiiy sdn, Truong D^i hpc Can Tho 

2.2 Phirong phdp bo tri thi nghidm 

2.2 1 He thdng thin. 

Thi nghiem nuoi vo thanh thuc sinh due ca heo 
dupc bo tri ttong giai lucri co kich thuoc 1 x 1 x 2 
m (dai x rpng x eao) dat ttong ao dat tai Trai ca 
Thuc nghiera Khoa Thiiy sdn - Trucmg Dai Hpc 
Can Tho. Hang ngay, su dung may bom lam mua 
nhdn tao tten mat ao tu 17 gio chieu din 7 gio sang 
hom sau, nhdm tao dong chdy vd cung cdp oxy 
giiip cd thdnh thuc dupe tot hon. 

Ao nuoi vo cd heo c6 dien tich khodng 500 m', 
muc nuoc ttong ao dao dpng tii 1 - 1,2 m. Ao tnrAc 
khi bo tri nuoi v6 dupc cai tao nhu sen vet bim day, 
bon voi, nuoc dupc lay vdo ao qua luoi lpc NguSn 
nuoc ttong ao nu6i v6 dugc ldy tir mpt con kenh 
thong ra s6ng Hdu, nuoc ttong ao nuoi vo duoc 
thay 2 Idn/thdng vd moi lan thay khoang 30% 
lupng nuoc ttong ao. 

Hinh 1: He thong thi nghi|m nuoi vo (A) va cd heo bo me (B) 

2.2.2 Bo tri thi nghi4m nuoi vo thdnh thuc sinh 
dtic cd heo 

Thi nghiem duac bo tti hoan todn ngdu nhien 
voi 3 nghiem thiic (NT) nuoi vo ed heo voi ede mat 
dp khac nhau Id 0,5; 1 vd 1,5 kg/m' va mli nghiem 
thuc dupc l$p lai 3 lan. Thirc an nu6i v6 a eac 
nghiem thiic thi nghiem Id tep trau 

Do ttong thcri gian nuoi v6 ca dupc thu mdu 
hang thdng nen 6 nghi?m thiic 2 vd 3 dupe nu6i bo 
sung 01 giai luoi, nghiem thuc 1 duoc nuoi 02 giai 
CO cimg difin tich vd m^t dp nhu cac nghiem thuc 
thi nghidm, cac giai nuoi them dung dl b6 sung ca 
sau moi lan thu man 

2 2.3 Cd thi nghidm 

Ca heo b6 me d l b6 tti thi nghipm c6 khoi 
lupng dao dpng tit 25,64±3,46 g/eon dupc mua tii 
cdc be il huy^n An Phii, tinh An Giang, cd trucrc 
khi bo tti thi nghiem dupc thudn hoa ttong giai (2in 
X 2m X 1,5 m) d|t ttong ao ddt, thoi gian thuan 
duong khoang 60 ngdy, ea b6 mp sau thdi giao 
thudn hoa da phdt ttifin on dinh thi tien hanh chon 
ca bo me khoe manh, khong bi xdy xdt, kich c9 
tuong d6i dfing diu d l b6 tti thi nghiem. Thfiri diem 
bo tri thi nghiem Id thdng 1 ttong nam n6n chua 
phdn biet ro ca due hay cd cdi khi quan sat hinh 
dang ben ngoai. Bdng phucmg phap giai phau quan 
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sat tuyen sinh due ca liic nay ehi Id nhiing gidi 
mong, trong suot, khong phan biet dupe tinh sao 
hay noan sao, day la bieu hi§n cua ea chira thdnh 
th\ic, nen myln sinh due ciia ca liic nay chi cr giai 
doan I va II (Nguyin Tu6ng Anh va Ph^m Quoe 
Himg, 2016). 

2.2.4 Thuc dn nuoi vo 

Thiic an nuoi vo 6 cae nghiem thuc thi nghigm 
Id tep ttdu (Macrobrachium lanchesteri), t6p ttau 
dupc mua tii cac ehg a Can Tho, tien hanh loai bo 
ca t^p, chdt van.,. tep dupc rira qua nuoc may tir 2 
din 3 lan vd dugc bam nho truoc khi eho an. 
Thanh phdn hoa hpc ciia tep trdu ttong nu6i v l bao 
g6m 5.^m 64,95%, beo Id 9,13%, tto Id 16,65% vd 
do am la 76,74% dugc phan tich trong thi nghiem 
ndy. 

2.2.5 Chdm soc vd qudn ly 

Thuc dn ttong thi nghiem cd dupc cho an 2 - 3 
% kh6i lugng/ngdy, cd dupe cho dn 2 lan/ngay liic 
7 gio va 17 gicr. De tdng cudng oxy eho ed, frong 
cde giai thi nghiem dupc lap dat he thong sue khi 
va dugc chay lien tuc cho ca ngay va dem. 

Thiic an o cde nghidm thiic thi nghipm luon 
tuoi sach va dugc bdo qudn ttong tu dong, thiic an 
eho ca duge eho vdo cdc sang an, thiie an thita 
dugc loai bo sau 2 gio cho an. 

2.3 Cdc chi tieu theo doi 
Mpt so chi ti£u vl moi trirtmg nird^c 

Mpt s6 chi tieu theo doi vl moi trucmg nu6c 
bao gdm nhiet dp, oxy, pH dupe kiem tra 2 
Idn/ngdy bdng may hieu YSI 95 do My san xuat, 
kiem tra liic 7 gid vd 14 gid. 

Cdc chi tieu ve sinh san ca: Dinh kj' 1 
Idn/thdng thu nglu nhien moi giai 5 cc)n (moi 
nghiem thirc la 15 con) ed heo bo me, dS mo va xac 
dinh cdc chi tieu sinh sdn. Xac dinh khoi luong 
budng tning, khdi lugng than, do duong kinh tning 
va quan sat tren Hnh lup d l kilm tra sit thanh thyc 
cua cd heo frong moi nghipm thiic thi nghiem. 

Xdc d}nb sir thdnh thuc sinh due 
(gonadosomatic index - GSI) 

He s6 thanh thue sinh dye (GSI) la m^t he sd 
diing de du doan miia vy sinh sdn ciia ca, sir thay 
ddi vl khdi lugng eiia tuyin sinh due duge thay ro 
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a ca cai do sir tang nhanh ve khoi lugng cua budng 
tning frong thdi gian nudi vd. GSI cua ca heo duge 
theo doi timg thdng vd dga vdo edng thiic cua 
Biswas (1993). 

GSI(%)= (GW/BW)*100 
Trong dd' GW: Id khoi lugng tuyen sinh due 

ca (Gonad Weight, g) 

BW: Id khdi luong toan than ca (Body Weight, 
g) 

- Ti le thanh thyc (%): 100 x (s6 ca thdnh 
thuc)/(so cd dugc khao sat) 

Dp beo Fukon (F) dugc xac dinh theo cdng 

P 
thiic: F = r 

Dp beo Clark (C) dugc xdc dinh theo cdng 

Po 
thurc: C = 

Lo' 
Trong do: 
Po: Khdi lupng ca bd npi quan; P: khdi lugng 

cuacd 

Lo: Chilu dai chuan ciia ca 

Xdc dinh sue sinh sdn tuyet ddi va sire sinh 
san tiTong doi 

Siic sinh sdn eua ca heo dugc xac dinh dua vao 
budng trirng dat miic dp thanh thuc sinh diic giai 
doitn IV va tien hanh can ting khdi lugng buong 
tning, dim tdng s6 triing ttong mdu ttiing dgi dien, 
mdu tning dupc ldy d 3 vj tri phan dau, giiia vd 
cudi budng tning duoc tinh theo cdng thiic ciia 
Banegal(1967). 

Sire smh san tuyet doi (Absolute Fecundity, 
AF) Id sd luong tning ttong budng tning cua cd cai, 
dugc tinh theo cdng thiic ciia Banegal (1967). 

AF (tning/ca the cai) = n*G/g 

Trong do: AF: sire sinh sdn tuyet ddi 

G: la khdi lugng budng tning (g) 

g: khdi lupng 01 mau tning duge ldy dai dien 
de dem (g) 

n: sd lucmg tning ed ttong 1 man (tning) 

- Siie sinh sdn tuong doi (Relative Fecundity, 
RF) duoc xac dinh bdng sd lupng trung tinh tren 
mdt don vi khdi lugng cua ca (gram). 

Sd trimg cd ttong budng tning (hgt) 

RF (trimg/g cd cai) = 
Khdi lugng than (g) 

Kich cS t rang vi tti ddu, giiia vd cudi ciia budng tning vdi sd 
lucmg 30 triing tren mpt mau de do. Rieng buong 

Dudng kmh tning duge xac dinh bang ttae vi 
thi kinh fren kinh hien vi. Tning duac lay de do d 3 
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trimg giai doan V, tning duoc cd dinh ttong dung 
dich fomiol 10% va dugc do khi chua truong nude. 

Mot so chi tieu sinh hoa lien quan den su 

thanh thuc sinh due cua ca 

Thu mau sinh hda 

Dinh ky 30 ngdy/lSn thu thu man mau, eo, gan 
va hiyin sinh due (TSD) dung dl phdn tich eac chi 
tieu sinh hda nhu Vitellogennin (Vg), ham lugng 
protem trong co, gan vd TSD dupc phdn tich theo 
phuong phap Lowry et al., (1951) sir dyng 
Albumine bovine (BSA, Sigma) lam dudng chudn. 

Phuong phdp phan tich cde chi tieu sinh boa 

Ddi vdi CO, gan va TSD: tiln hanh lay 0,3 g co 
hoac gan va sau do cho vdo 3 ml dung dich 
phosphate 50 mM KH2PO4/K2HHPO4 50 mM 

Tap 54. Sd IB (2018): lOl-l^ 

(pH 7,5) de nghien man. Tiep theo dem ly tam 
10.000 vdng/phut (10 phut, 4 "C). Sau do iiy phjin 
nude a tten dem trir tii am (-80"C) din khi phan 
tich. 

Ddi vdi mau mau: mdu dugc thu tir dpng m;icli 
lung bdng kim tiem, vdi the tich tir 0,5 - I ml roi 
cho vdo ependoff vd sau do ly tdm lanh 6 4 "C 
ttong vdng 6 phut (6.000 vdng/phut) sit diing huyet 
tuong dl do hdm lugng Vg, ni dd xdc dinh m6i 
quan h^ giua hdm lupng Vg ttong huylt tircmg voi 
cac giai doan phat trien cua budng tning. Ham 
luong Vg dugc xac dinh bang phucmg phap so mau 
quang phd (theo phuang phdp ALKALI - LABILE 
PHOSPHATE dya tten dudng chudn phosphate 
standard va so mdu d buac sdng 660 nm) 

Cdng thitc tinh hdm lugng Vg-

Vitellogenine ^ 

pgALP/ml huyet tuong 

mg protein/ml huyet tuong 

Jig ALP 

mg protein 

J' \y so lieu 2.4 Phirong phap 

Sd lieu dupc tinh todn gia tti trung binh, dp lech 
chuan bang phdn mim Excel, so sdnh sy khac biet 
giiia cac nghiem thiic bang phan tich ANOVA mdt 
nhan td vdi phep thir Ducan d miic y nghia j:7<0,05 

3 KET QUA VA THAO LUAN 

3.1 Mpt so yeu to mdi trirtmg trong thoi 
gian nudi vo 

Qua Bang 1 cho thdy nhiet dp trung binh ttong 
sudt thdi gian nudi vd dao ddng tu 28,24''C -

Bang 1: Bien dQug mpt s 

SCld^C va cd sy dao ddng trung binh ttong nĝ y 
tir 1,24''C - I,84<*C, pH dao ddng tit 7,11 - 7,74 
day la khodng thich hop dl nudi vd Uianh thuc ca 
heo Hdm lugng oxy hoa tan ttong nude ttong suot 
thdi gian nudi vo dao ddng tii 4,08 - 4,80 mg/L 
Theo Pham Minh Thdnh va Nguyin Van Kiem 
(2009), da sd cdc loai ed thdnh thyc tdt d khoang 
nhiet dp 27 - 32''C vd cd chi cd thi thanh thuc khi 
pH dao dpng ni 6 - 8,5 Id khodng thich iing cua 
lodi, hdm lugng oxy hda tan tdi thieu ttong nuoc de 
dam bdo eho boat dpng binh thudng cua ca la tir 3 
- 4 mg/L 

yeu to mdi trirong nirdc ao nuoi vd 

Nhiet do ("C) J t ° ? 
' • Chieu 

P " ChiSu 

Oxy(n,g,L) ^^f^ 

1 

28,32 ± 0,37 
30,16 ±0,41 

7,14 ± 0,23 
7,66 ± 0,24 
4,16 ±0,24 
4,70 ±0,28 

T h « 
2 

28,45 ± 0,45 
29,74 ± 0,46 

7,11 ±0,21 
7,66 ± 0,24 
4,11 ±0,21 
4,65 ± 0,26 

gian (thang DL) 
3 

28,67 ± 0,36 
30,08 ± 0,42 

7,17 ±0,24 
7,70 ± 0,25 
4,15 ±0,23 
4,80 ± 0,25 

4 
28,87 ± 0,52 
30,11 ±0,64 

7,16 ±0,24 
7,74 ± 0,25 
4,13 ±0,22 
4,66 ± 0.27 

5 
28,24±0,26 
29.97±0,31 
7,13 ± 0,23 
7,71 ±0,25 
4,08 ±0,19 
4,63 ± 0,28 

Ghi chu: Gid trj id sd trung binh ± dg lich chudn 

3.2 Mpt so chi tiSu ve nuoi vo thanh thuc cd 

3.2.1 Dp beo Fulton (F) vd do beo Clark cua 
cdheo 

Dp beo Fulton ciia ca gidm ddn qua eac thdng 
nudi vo, d thdng 5 thi dd beo Fulton giam thdp nhdt 
d cac nghi?m thiic thi nghiem vd dao ddng tir 1,26 
- 1,28% (Hinh 2A). Trong do, nghipm thirc 1 kg/m^ 
cd dp beo Fulton thdp nhdt (l,26±0,07%) so vdi 
nghiem thitc 0,5 kg/m' (I,27±0,03%) va nghiem 

thirc 1,5 kg/m^ (1,28±0,11%) nhung sy khac biel 
nay la khdng c6 y nghia (p>0,05). 

Dp beo Clark tang cao nhdt sau mdt thang nuoi 
vd (1,21 - 1,33%) va giam dan d cac than^ nuoivo 
tilp theo. 6 thang 5, dp beo Clark gidm thdp nhat a 
cac nghiem thiie thi nghiem (1,17 - 1,19%). Dp beo 
Clark d nghiem thiic !,5 kg/m^ gidm thdp nhat so 
vdi nghiem thiic 0,5 kg/m' vd nghiem thiic 1 kg/m̂  
(Hinh 2B) nhung sy khac biet ndy khdng c6 ^ 
nghia (p>0,05). 
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A IliM gian (thaDg/nim) 

Hinh 2: D5 beo Fulton (A) vd Clark 

cgt cimg mot thai diem Cdc gid tri trung binh tren 
thdngke (p>0.05) 

3.2.2 Hi so thdnh thuc ciia cd heo 
Qua Hinh 5 cho thay he sd thdnh thue cua ed 

heo cdi tang qua cac thang nudi vo, tir thang 4 den 
thang 5 thi hp sd thdnh thuc cua ca cai tang nhanb d 
3 nghiem thiic thi nghipm. Trong dd, nghiem thiic 
1,5 kg/m^ ea cd he sd thdnh thuc cao hon 
(4,31±I,08%) so vdi nghiem thiic 0,5 kg/m^ 
(2,04±0,83%) vd nghiem thiic 1 kg/m^ 
(3,65±1,11%). Tir kit qud v l he s6 thanh thuc eiia 
cd heo cai cho thdy sau 5 thdng nudi vd d mgt dp 
1,5 kg/m' (NT3) cd he sd dianh thuc cao hon so 

D Thil elaB (Ibitng/nain) 

(B) cua cd heo qua cdc thang nudi vo 

6 cdc ky nr gidng nhau thi khdc biel khdng cd y nghia 

vdi mat dd 0,5 (NTl) va 1 kg/m^ (NT2) So sanh 
sy khdc biet vl he sd thanh thuc cho thay d mat dp 
1,5 kg/m^ khde biet cd y nghia (p<0,05) so vdi mdt 
dp 0,5 kg/m' nhung khdng co y nghia (p>0,05) so 
vdi mgt dp 1 kg/m' (Hinh 3A). Vi vay, viec nudi 
vd thanh thuc ca heo d mat dp 1,5 kg/m^ la phii 
hop, ben eanh vipc cdi thidn he sd thdnh thuc ciia 
ca heo, thi viec nudi vd giup mua vy sinh san cd 
heo dugc sdm hon (thang 5), chii ddng ttong sinh 
san nhdn tao ca heo va keo dai duge miia vu san 
xudt gidng ttong nam. 

lii III 
Hinh 3: H | s& thanh thuc cua ca 

Cdc gid Ir} trung binh tren cung mgt cgt cung mpt then diem cc 
thdngke (p>0.05) 

He sd thdnh thyc cua ea heo due tang dan qua 
cac thang nudi vd, d cdc thdng dau nudi yo he sd 
thdnh thuc cua ca cd tang nhun§ d miic thdp (Hinh 
3B). Dac biet. Id d thang 3 he sd thanh thue ca heo 
dgc tdng nhanh d cac nghiem thiic thi nghipm dao 
dpng tir 0,39 - 0,49%. 6 thang 4 dii h? sd thanh 
thyc ciia ca tang eao d nghiem thiic 1,5 kg/m' 
(0,63±0,032%) cao hon nghi?m thiic 0,5 kg/m' 
(0,46±0,12%) vd nghipm thiic 1 kg/m' 
(0,57±0,06%). He sd thdnh thuc cua cd heo dye dat 
cao nhdt d thang 5, dao ddng tir 0,68-0,72%. Dac 
bipt, d nghiem thiic 1 kg/m' ca cd he sd thanh thuc 

heo cai (A) va ca heo dire (B) 

' cdc ky tu- gidng nhau thi khdc bi?t Ichong cd y nghia 

cao nhdt (0,72±0,81%), kl din la d nghiem thiic 
1,5 kg/m' (0,69±0,0I5%) va thdp nhdt Id d nghiem 
thiie 0,5 kg/m' (0,68±0,102%) He so thanh thyc 
eua cd heo due d eac nghiem thiic khdc biet khdng 
ed y nghia (p>0,05) nhung d nghiem thiic 2 vd 3 d 
m| t dd nudi cao cd he so thdtih thyc eao hon so vdi 
nghiem thiic cd mat dd nudi thap, Theo ket qud 
nghien cuu eiia Duong Nhyt Long vd ctv. (2014), 
hd s6 thanh thgc cua cd heo dye la (0,26%) va cd 
eai la (4,45%) so vdi thi nghipm ndy d ed due cao 
ban nhung d ca cdi thi tuong duong nhau. 
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3.2.3 Ty le thdnh thuc ctia cd heo a cdc thdng 
nuoi vo 

Qua Bdng 2 cho thdji sau 3 thang nudi vo, ty Id 
thdnh thyc ciia cd bdt dau tang Ien va cao nhat la d 
thang 5, dao ddng tu 46,67 - 73,33%. Trong do, d 
nghiem thiic 1 kg/m', ca cd ty le thanh thyc cao 
nhdt (73,3%) va thap nhdt la d nghiem thiie 0,5 
kg/m^ (46,57%), tii dd cho thdy nudi vo d mgt dd 1 
kg/m' ca c6 ti le thdnh thuc cao hem so vdi mat dd 
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0,5 kg/m' (NTl) va 1,5 kg/m' (NT3). Cf thang4, ti 
le cd thdnh thuc d nghiem thiic 1,5 kg/m' la 53,3% 
cao hem so vdi 2 nghiem thiic cdn lai, l;y gidi vl sir 
thanh thue sdm ciia ca la do ed bd me da duoc 
thudn duong truoc va dieu kien nudi vo thugn lpi 
nen ca thdnh thuc sdm hon (thang 5) so vdi ngoai 
ty nhien khodng thdng 6 va d thang 8 ca cd he s6 
thdnh thue cao nhat (2,4%.) (Nguyin Thanh Hi?ii 
vd ctv., 2014). 

Bang 2: Ty l | thanh thuc cua cd heo qua cac thdng ni a8iv8(%) 

Thdi gian (thang duong lich) 

NTl 6,67±I0,3'' 
NT2 13,3±9,43" 
NT3 13,3±20,6' 

3 

20,0±17,8' 
33,3±10,3" 
33,3±10,3" 

4 

33,3±10,3' 
46,7±20,6" 

53,3±23,09" 

S 

46,7±103«^ 

73,3±10,3= 
66,7±10,3' 

Ghi chu: so lieu trong bdng Id sd lieu trung binh ± dg lich chudn, cdc so tiiu trong cung mgt cgt cd chir cdi khdc nhau 
thi khdc bigt COy nghia (p<0,05) 

Ty I? cd heo thdnh thyc sau 5 thdng nudi vd 
ttong thi nghipm nay dao dpng tii 46,7 - 73,3%, 
ttong dd d nghiem thirc 0,5 kg/m' cd cd ti Ip &anh 
thyc thdp hem, nhung d nghidm diuc I vd 1,5 kg/m' 
thi cao hon so vdi ket qua nghien cita cua Duang 
Nhyt Long vd ctv. (2014), khi nudi vd ca heo ttong 
veo dat ttong ao thi ty le thdnh thuc tnmg binh la 
66,6%. 

3.2.4 Sue sinh sdn vd dudng kinh trung cua cd 
heo 

u. Site sinh sdn ciia cd heo 

Qua ket qua Bang 3 eho thdy sue sinh san trun^ 
binh tuyet ddi ciia nghiem thiie 1 kg/m' cao nhat 
(4.658 ± 623 triing/ca thi) tuong iing khdi lugng ca 
bd me (26,3 ± 2,2 g), thdp nhdt la d nghidm thiic 

0,5 kg/m' (3,819 ± 458 tning/cd thi) tuong iing 
khoi lugng ca bd me (26,1 ± 3,1 g). Sue sinh san 
eiia cd d nghiem thiie 2 (1 kg/m') khac fai?t c6 j 
nghia (p<0,05) so vdi nghiem thiic 1 (0,5 kg/m') 
nhung khdng cd y nghia (p>0,05) so vdi n^^m 
thiic 3 (1,5 kg/m'). Ben canh dd, thi siic sinh san 
trung binh tuong ddi d nghiem thirc 1 kg/m' cao 
nhdt (186.556±28.167 ttiing/kg ca cai) va thip nhit 
d nghiem thiie 0,5 kg/m^ (I58.360±332S7 
tning/kg cd cdi). Tir dd cho thay su biin dpng cua 
siic sinh sdn tuong ddi khdng chi phy thupc vao 
khoi lugng cua buing trimg md cdn phy thudc vSo 
su thdnh thyc eua ed. 6 mgt dp nudi vd cao 1,5 
kg/m' cho siie sinh sdn cao han d mat dp nuoi vo 
thap (0,5 kg/m') va khac biet ndy la cd y nghia 
(P<0,05). 

Bang 3: Sire sinh 

Nghiim 
thirc 

NTl 
NT2 
NT3 

san tuyet d^i v^ tircng dSi ciia ca heo 

Khoi luwng 
than(g) 

26,1±3,1" 
26,3±2,2" 

25,8±1,97' 

Khoi lirang bu^ng 

•riing (g) 

1,36±0,40" 
1,51±0,32' 

1,47±0,40" 

SSS tnySt «6i 
(trirng/cd thi) 

3.819±«"« 

4.658±623" 
4.548±1.432''' 

SSStuOTigflfii 

(tnrng/kg cii cii) 

158.36tt±33.257' 
186.556±28.167' 
I74.328±46 533' 

Ghi chu: sd liiu trong bdng Id sd lieu trung binh ± dd lich chudn, cdc sd lieu trong cung mot cgt cd chu cdi khdc nhau 
thi khdc biet cdy nghia (p<0,05) 

b. Dudng kinh trimg cua cd heo qua cdc giai 
dogn 

_ Qua Bang 4̂  cho th^y tuyin smh dye ea heo khi 
bat ddu nudi vd chi d giai doan I hoac II, do thdi 
diem nay (thdng 1) ca chua thdnh thuc nen rdt ddng 
nhdt va khdng phdn chia nhilu giai doan. Ciing vdi 
sy phat trien ciia budng ttiing kieh thudc hat ttiing 
ciing tang Ign, budng tning ed heo d giai doan III 
thi dudng kinh tning dao ddng tir 0,48 - 0,51 mm d 

cdc nghiem thiic thi nghidm. Khi budng tning ca 
heo d giai dpan IV thi dudng kinh triing dao dpng 
tir 0,65 - 0,69 mm eho ed ba nghiem thirc. Trong 
dd, nghiem thiic 2 cd dudng kmh tning Idn hon 
(0,69±0,635%) so vdi nghiem thiic 1 vd nghidm 
thuc 3 nhung sy khac biet nay Id khdng cd y nghia 
(/5>0,05). Dudng kinh tning ea heo giai doan V c6 
kich thudc ldn nhdt (0,78 - 0,81 mm) ttong eac giai 
dogn phat ttiln ciia budng tning. Liic ndy trimg ca 
heo dang d giai doan sdn sang cho sinh san. 
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Bang 4: Dir&ng Idnh trlhig cd heo (mm) ff cac giai doan 

Nchicm thiic fNT> ^"""^ ""'' "•™^ " 
" " ' ~ • ' GDUI 

NT 1 0,48±0,030' 
N T 2 0,51±0,028" 
NT 3 0,50±0,028' 

heo fî  cac giai do^n 
GDIV 

0,66±0,031' 
0,69±0,035" 
0,65±0,047" 

ciia TSD (mm) 

G O V 

0,78±0,025" 
0,81±0,026" 
0,79±0,040" 

Ghi chu: sd lieu trong bdng Id so liiu trung binh ± dp lich chudn, cdc so lieu trong citng mdt cgt cd chU cdi khdc nhau 
thi khdc biit cd y nghia (p<0.05). 

3.3 M6t so chi tigu sinh hda cua ca heo 

3.3.1 Hdm lucmg Vitellogenin (Vg) trong mdu 
ung v&i cdc giai dogn phdt trien cUa tuyin sinh due 
(TSD) 

Cac giai doan phat ttiln cua budng tning cd heo 
qua thdi gian nudi vd cho thdy hdm lugng Vg dao 
dpng tir 2,59 - 3,73 pg ALP/ml protein, thap nhat d 
giai doan V (2,59 pg ALP/ml protein) va eao nhat 
d giai doan III (3,73 )ig ALP/ml protein). 
Vitellogenin bat ddu tang ddn va dat cao nhdt khi 
budng tning d giai dogn III vd sau dd gidm ddn d 
giai doan IV va thap nhat khi budng tning d giai 
doan V (Hinh 4), Theo Nguyen Tudng Anh va 

Pham Qude Hung (2016), giai doan in Id giai doan 
tao noan hodng ciia noan bao Id giai doan sinh 
trudng chinh, tao nen nang noan cap ba ldn Ien 
nhieu. Cac noan bao khdng nhiing tang ve kich 
thudc mdt each dang ke ma sd t l bao vd cua lop te 
bdo Soma eiing gia tang. Tuy nhien, ham luong Vg 
d giai doan III vd giai doan IV eua budng tning 
khdng cd sy khac biet ldn vd dieu ndy thi hidn su 
tich liiy noan hoang d giai doan IV da dugc thuc 
hien. Giai doan IV ve nguyen ly cd the bdt ddu khi 
qua trinh tgo noan hoang da ket thiic, kich ttiudc 
noan bao da tdi hgn (Nguyen Tudng Anh va Pham 
Qudc Hiing 2016). 

Hinh 4: Ham Ivgng Vg d̂  cac 

Ben canh dd, hdm lugng Vg ciia tinh sao dao 
ddng tii 2,09 - 2,61 ng ALP/ml protem, hdm lugng 
Vg dat cao nhdt khi tinh sao d ^iai doan IV Id 2,61 
pg ALP/ml protein vd thdp nhdt d giai doan II la 
2,09 pg ALP/ml protein. Hdm lugng Vg frong mau 
cua ca heo d cdc giai doan phat frien cua tinh sao 
qua thai gian nudi vo khdng cd sy khac biet d cdc 
nghiem thiic thi nghiem, kit qua nay cung phii hgp 
vdi kit qua nghien curu cua Le Qude Viet (2012) 
thi hdm lugng Vg khdng cd sy khac biet theo su 
phat trien ciia tinh sdo. 

3.3 2 Hdm luang protein trong ca, gan vd 
tuyin sinh dgc (TSD) ciia cd heo 

Ham lugng protein frong eo cua ca heo qua 5 
thdng nudi vo dao ddng tit 4,15 - 7,35 mg protein/g 

giai do^n phat trien cua TSD 

mdu tuai d cac nghiem thuc thi nghiem, c6 sy khdc 
biet vl hdm lugng protein ttong co cua ca d cac 
nghiem thiic nhung su khde biet ndy Id khdng cd y 
nghTa (p>0,05). Ham lugng protein ttong co ciia cd 
heo ed chieu hudng giam qua cac thang nudi vd d 
nghiem thiic 1 va 2. Dac biet, d thdng 4 ham lupng 
protein frong caciiaca giam thdp nhat (4,15 -4 ,50 
mg protein/g mlu tuoi) d eac nghiem thiic thi 
nghiem (Hinh 5A) vd khac biet khdng cd y nghTa 
(p>0!05) 

Hdm lupng protein trong gan ciia ca heo tang 
cao vao thang 2 d cdc nghiem thiic thi nghiem, su 
khdc biet ve ham lupng protein ttong gan cua ca d 
thang 1 la c6 y nghTa (p<0,05) Tur thdng 3, ham 
lugng protein frong gan cua ca giam dan den thang 
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4 va thang 5 cho cd 3 nghiem thiic thi nghiem 
(Hinh 5B) vd sy khde biet nay khdng cd y nghia 
(p>0,05). Tir kit qua tt§n cho thdy tir thdng 4 den 
thang 5, ti ie thdnh thyc cua ca dao dpng tit 33,33 -
73,33% (Bang 2) ddn den ham lupng protein ttong 
gan ciia ca gidm thdp nhat d thdng 4 va 5 (Hinh 
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5B). Ket qud nghien ciiu ttong thi nghiem nay cung 
phii hgp vdi ket qud nghien ciiu ciia Le QuIc Viet 
(2012) va ciia Nguyin Van Trilu (2013) khi ca dS 
thanh thuc sinh due (giai dogn W) thi ham lupng 
protein ttong co, gan giam thap nhat. 

tiiii 
A — • » B - . 

Hinh 5: Ham lupng protein trong cff 

Cdc gid tri Irung binh tren ciing mgl cdt cimg mot thai diem 
thdngke (p>0,05). 

Ham lupng protein ttong TSD ciia ca heo tdng 
cao nhat sau 1 thdng nudi vd vd khac biet khdng cd 
y (p>0,05) d cdc nghiem thiic. d thang 2 vd thdng 
4, ham lugng protein cd chilu hudng giam vd khac 
bidt cd y nghia {p<Q,05) giira nghiem thiic nudi vd 
d mat dp 0,5 kg/m' (NTl) so vdi mgt dp 1 kg/m' 
(NT2) va mat dp 1,5 kg/m' (NT3) (Hinh 5C). 0 
thang 5, ca da thanh thyc sinh dye vd sdn sang cho 
sinh san nen cac dudng chdt dac biet la protein, 
lipid dugc tich Ky nhieu ttong tuyen smh dye. 
Nguyen nhan ldn ISn ciia cdc te bdo sinh dye Id do 
sy chuygn hda cac chdt dinh dudng tich luy ttong 
CO, gan dudi dang Lipid, Glycogen chuyen sang 
tuyen sinh dye (Pham Minh Thdnh vd Nguyin Van 
Kilm, 2009)! 

4 KET LUAN VA DE XUAT 

4.1 Kit luan 

Dp beo Fulton va dd beo Clark giam dan 
qua cac thdng nudi vo. Sy khdc biet ve dp beo 
Fulton vd dd beo Clark frong cdc nghiem thirc khac 
biet khdng cd y nghTa (p>0,05). 

- He sd thdnh thyc eua ca d mat dd 1,5 kg/m' 
(4,3l±l,08%) ldn ban vd khac biet cd y nghia 
(p<0,05) so vdi nghiem thiic 0,5 kg/m' 
(2,04±0,83%), 

Ty le thdnh thyc ciia cd heo a nghiem thiic 
I kg/m' vd 1,5 kg/m' cao ban vd khdc bipt cd y 
nghia (p<0,05) so vdi nghiem thiic 0,5 kg/m' vdo 
thang 5, 

- Sire sinh sdn tuang doi ciia cd heo dao dpng 
tir 158 360 - 186.556 tning/kg. Siic sinh san ciia ca 
heo d mat dp 0,5 kg/m' thdp hem va khac biet cd y 
nghTa (p<0,05) so vdi mat do I kg/m'va 1,5 kg/m'. 

(A), gan (B) va trong TSD (C) ca heo 

6 cdc ky lu giong nhau thi khdc biet khong co y nghia 

- Ham lugng Vg dao ddng tir 2,59 - 3,73 ̂ g 
ALP/ml protein, thdp nhat d giai doan V (2,59 ̂ g 
ALP/ml protein) vd cao nhdt d giai dogn III (3,73 
(ig ALP/ml protein). 

- Hdm lupng protein ttong co va gan Ion 
nhdt d thdng I (5,12 - 7,35 va 7,58 - 21,9 mg 
protein/g mau tuoi), nhd nhdt d thdng 4 (4,15 -
4,50 va 7,34 - 10.3 mg protein/g mdu tuoi), protein 
ttong TSD giam thdp vao thang 4 (1,75 - 2,97 mg 
protein/g mau tuoi), tang cao vao thang 5 (2,90 -
3,37 mg protein/g mdu tuoi). 

4.2 De xuat 
Tiep tuc nghien cuu nuoi va thdnh thuc sinh due ca heo a 
cdc thdng tiep theo ldm ca sd khoa hoc cho viic hodn 
chinh qui trinh ky thudt sdn xudt gidng cd heo 
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