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ABSTRACT

16 litters of piglets at 7 days were randomly assigned into four treatments including two levels of
Cu (100 (treatment 1) and 150 ppm (treatment 2) from CuSO4) and Zn (300 (treatment 3) and
500 ppm(treatment 4) from ZnSO4) in a factorial design. Diets were given to the piglets were
divided into two periods: at 7 to 24 days and 24-60 days of age. Live weight gains, feed intake,
feed conversion ratio and diarrhea frequency was measured. No interaction between zinc and
copper was observed herein. As compared to Cu and Zn, daily weight gain and feed conversion
ratio were improved for Cu supplementation, but only Cu 100 ppm on 24-60 days differed
significantly (0.02). A tendency towards higher in treatment of Cu 100 and Zn 500 ppm.
Diarrhea frequency was reduced in period one as compared to period two. The results shown in
this present study revealed that Zn and Cu supplementation seems advantageous to piglets
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TOM LUQC

16 6 heo con theo me liic 7 ngay tuéi dwege bé tri thanh 4 nghiém thire véi 2 mirc d@¢ Cu (100
(nghiém thirc 1)va 150ppm (nghiém thirc 2)) va 2 mirc do kém (nghiém thirc 3, 300ppm va nghiém
thirc 4 (500ppm)) theo thi nghiém thira s6. Khdu phan dn cho heo dwoc chia ra lam 2 giai doan:
giai doan theo me tir 7-24 ngay tuéi va giai doan sau cai sita 24-60 ngdy tuéi. Tang trong, tiéu
t6n, hé s6 chuyén héa thirc an va ti 1é tiéu chay dwoce do lwong va quan sdt dé danh gid tac dong
ciia Zn va Cu lén heo. Két qua thi nghiém cho thdy khong cé sw twong tdc gitta Cu va Zn lén ting
trong heo giai doan 1 va 2. Tuy nhién Cu mire d¢ 100 ppm c¢é danh hwéng lén nding sudt ciia heo
giai doan 2, tang trong cao hon cdac nghiém thirc khac, trong khi tang trong heo nudi ¢ cac mirc
dé Zn khdc biét nhau. Ti 1é tiéu chay & giai doan 2 giam so véi giai doan 1. Két qua thi nghiém
chi rang bé sung Cu va Kém & mirc d¢ cao hon nhu cau anh huéng cé loi cho heo con.

1 PAT VAN BE

Sy phat trién cua heo con trong giai doan theo me c6 anh hudng rat 16n dén sy ting
trudng phat trién cta heo trong giai doan sau cai sita do ty 1& hao hut rat cao do d6 cac
nha chin nudi dic biét quan tAm va tim cach tic dong vao giai doan niy nhim muc dich
lam gidm ty 1¢ hao hut dé dan heo khoe manh, tang truong cao luc cai stra. Co nhiéu bién
phap dinh dudng nhu tac dong bang bod sung men hay cac chat kich thich ting trudng vao
khau phan va dic biét 1a tac dong bang cach cho heo st dung khang sinh dé ngira tiéu
chay va kich thich ting truong, khang sinh d3 dem dén hiéu qua tét. Tuy nhién diéu nay
s& tao ra cac chung vi khuan dé khang voi khang sinh va diéu ngudi ta lo ling nhat 1a su
tich lity khang sinh trong san pham chin nu6i s€ gdy anh huong khong t6t cho strc khoe
nguoi tiéu dung. Khoang vi luong thiét yeu cling la mot trong nhimg nhom dudng chat
rat can thiét cho sy sinh truong va phat tr1en ctia heo. Trong thuc té chin nuoi heo, su
thiéu hut cac khoang vi luong thiét yéu rat thuong xay ra. Cé thé do cung cip khong du
s6 lwong theo nhu cu ¢ timg giai doan phat trién ctia heo hodc do mirc do hitu dung cua
chat khoang cung cip khong cao hay do tinh ddi khang giira cac chat khoang véi nhau.
Céc nghién ciru gin day cho thiy khi ting mac d6 Cu va Zn 1én cao gip nhiéu 1an so véi
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nhu cau s& lam giam ty 1¢ tiéu chay va kich thich ting truéng ctia heo con vi véy co thé
thay thé dugc viée str dung khang sinh. Nhiéu thi nghiém cho thiy nong d6 cao dong va
kém c6 tadc dung kich thich tang trudng ngan ngira hi¢u qua bénh tiéu chay & heo con.
Tuy nhién mit trai cta viéc sit dung cac kim loai ning dan dén viéc bai thai ching ra
ngoai moi truong. Dé c6 thé dat ning suit chin nudi cao va giam thiéu muc do bai thai ra
moi truong, muc tiéu cia dé tai 13 nghién ciu cac mirc dd dong va kém trong khiu heo
con tap an tir 7 dén 60 ngay tudi nham danh gia ting trong, tiéu ton thirc an, ti 18 tiéu chay
va hiéu qua kinh té.

2 PHUONG TIEN VA PHUONG PHAP THi NGHIEM
2.1 Phuong tién

2.1.1 Dia diém va thoi gian thi nghiém

Trai chan nuoi Vinh khanh. Xa Vinh Khéanh, huyén Thoai Son. Tu thang 11/2003 dén
thang 01/2004.

2.1.2 Gia suc thi nghiém

Heo con theo me tir 7 ngdy tudi ctia nhitng nai dé tir Iira 2 dén Itra 6, chon nai c¢6 tir 8 - 11
con/0, heo con dong déu nhau. Nang suat heo thi nghiém duoc chia ra lam hai gia doan,
tur 7-24 va tir 24-60 ngay tudi. Tong so 1a 16 6 heo thi nghiém.

2.1.3 Thurc an thi nghiém

Khau phan thi nghiém duoc trinh bay qua Bang 1. Thuc an thi nghiém do Cong ty thirc
an Afiex cung cap, thyc li€u va thanh phan dudng chat thi nghiém duoc trinh bay qua
Béng 2 va 3.

Bang 1: Cong thirc cac khiu phin thi nghiém

Nghiém thuc Giai doan 1 Giai doan 2 Miuc do déng va kém,
(NT) (7 — 24 ngay) (24 — 60 ngay) hai giai doan
NTI1 CP=22% CP=19% Cu =100 ppm
ME = 3200(kcal) ME = 3200(kcal) Zn =300 ppm
NT2 CP=22% CP=19% Cu =150 ppm
ME = 3200(kcal) ME =3200(kcal) Zn = 500ppm
NT3 CP=22% CP=19% Cu =100 ppm
ME = 3200(kcal) ME =3200(kcal) Zn=300ppm
NT4 CP=22% CP=19% Cu =150 ppm

ME =3200(kcal ME = 3200(kcal) Zn= 500ppm

Bang 2: Thanh phén thye li¢u trong cic khiu phin

Thuc liéu Giai doan 1 (%) Giai doan 2 (%)
Cam, Bép, Tam 35-40 4752

Dau nanh, bot ca, bot 55-60 50-52

huyét, bot sita

Bo6t xuong, bot so 1,5-3 1,5-3

Premix vitamin 0,5 0,5

Bang 3: Thanh phén héa hoc va nang lugng trao dbi cac khau phan thi nghiém
giai doan 7-24 ngay

Dudng chat*, % NTI NT2 NT3 NT4
DM 90.44 91.07 91.19 90.8
Tro 5.96 6.09 6.29 6.30
CP 22.33 21.99 21.82 21.5
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EE 6.30 7.76 8.12 6.43
Dudng chit*, % NTI NT2 NT3 NT4
CF 1.26 1.25 1.11 1.30
Ca 3200 3200 3200 3200
P 0.70 0.69 0.60 0.74
ME, MJ/kg** 0.63 0.66 0.66 0.65
Cu, ppm 100 100 150 150

Zn, ppm 300 500 500 300

* DM vt chdt khé, CP: protein thé; EE: chiét chat ether; CF: xo thé; GE: ndng hrong thé
** ME: nang luong trao doi uoc tinh (NRC, 1998)
Bang 4: Thanh phén héa hoc va niing lwgng trao déi cac khiu phan thi nghi¢m
giai doan 24-60 ngay

Dudng chat,%(*) NTI NT2 NT3 NT4
DM 91.50 91.18 91.20 91.13
Tro 6.12 6.31 6.26 6.16
CP 20.49 21.34 20.04 20.47
EE 8.96 7070 8.12 8.00
CF 1.75 1.38 1.3 3.08
Ca 0.85 0.6 0.59 0.66
P 0.72 0.69 0.62 0.82
ME, MJ/kg** 13.3 13.3 13.3 13.3
Cu, ppm 100 100 100 100
Zn, ppm 300 500 300 500

% % xem Bang 3.3
2.2 Phwong phap thi nghiém
2.2.1 BO tri thi nghiém
Thi nghiém b tri theo thé thirc thira s6 2 nhan tb (Cu va Zn) m5i~ nhan té ¢6 2 mirc do;
khoi qhoa‘ln toan r}géu r,lhién» v6i 4 nghiém thire va 4 1an 1ap lai. Moi don vi thi nghiém la
mot 6 heo. Co6 tong s 16 6 heo thi nghiém.
Khau phén thirc dn ctia heo con duoc chia lam hai giai doan:
- Giai doan 1: Heo con theo me tir 7 - 21 ngay tudi
- Giai doan 2: Heo con cai sita tir 21- 60 ngay tudi
Ham luong dudng chit duoc phdi hop thay di theo hai giai doan nudi dudng (xem Bang 1).
2.2.2 Cdc chi tiéu theo doi
Theo doi chi ti€u vé ting trong, tiéu ton va hé s6 chuyén hoéa thuc an. Ty 18 tiéu chay

duoc tinh tir s6 luot heo tiéu chay chia cho sO heo trong nghiém thirc nhan véi sd ngay
theo ddi va hiéu qua kinh té

2.2.3 Cac chi tiéu phan tich

Ham luong vat chat kho (DM), protein thé (CP), béo tho (EE), xo thé (CF), Ca, P duge
phén tich theo qui trinh tiéu chuan cuia AOAC, 1984.

2.2.4 Xurly 56 liéu

Sb lidu dugc phan tich phuong sai theo mé hinh hdi qui tuyén tinh (GLM, Minitab
version 13, Ryan, 2000). Khi phép thir F c6 y nghia, trung binh cac cap nghiém thirc
duogc so sanh bang phép thir Tukey (Minitab version 13)
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3 KET QUA THAO LUAN
3.1 Tang trong
3.1.1 Giai doan 7-24 ngay tuéi

Két qua vé tang trong va anh hudng cia twong tac cua dong va k&m 1én ting trong cia
heo thi nghiém giai doan 7-24 ngay tudi dugc trinh bay qua Bang 5 va 6. Ting trong cua
heo ¢6 khuynh huéng gia ting trén nghiém thirc nhan mac do dong thap (100ppm) va
kém cao tuong tng la 195 va 191g/ngay so véi mirc do ddng cao va kém thap. Tuy nhién
su khac chua du ¥ nghia vé mit théng ké. Giai doan nay ting trong cta heo con chu yéu
phu thuge vao sitra me nén tac dong cua thirc an khong quan trong, dleu nay the hién qua
lugng thire an tiéu thu trén ngay rat nho (Bang 7). Tuong tu, do tiép nhan rat it thirc an
nén tiéu ton thirc an gitra cdc nghiém thic thi nghiém khong khac biét nhau.

3.1.2  Giai dogn 24-60 ngay tuéi

So sanh anh huong cta dong va kém, dong c6 anh hudng 1én ting trong heo binh quan
ctia heo thi nghiém (P<0.02, Bang 5). mirc d6 100 (ppm) Cu cho ting trong cao hon khau
phan thirc dn ¢6 150 (ppm) Cu va khau phén thirc dn ¢6 Cu = 100 (ppm) cong v6i Zn =
500 (ppm) cho tang trong cao hon khau phan thtrc an c¢6 Cu = 100 (ppm) cong véi Z =
300 (ppm) nhung khau phan c6 Cu = 150 (ppm) cong v6i Zn = 500 (ppm) lai cho tang
trong thap nhat. Yéu t6 k&m khong c6 anh hudng 1én ting trong, (P =0,76). Su tuong
tac ctia dong va k&m khong anh huong 1én tang trong giai doan 24 dén 60 ngay tudi, ting
trong binh quan (kg/con) cao nhat 1a & NT2, NT1, NT4, NT3 lan luot 1a: 12,87; 11,88;
11,24; 10,03. Tuy nhién su khac biét khong co 'y nghTa théng ké (P =0,12).

Téng giai doan 7 dén 60 ngay tudi ting trong binh quan tich lity (kg/con) cua heo thi
nghiém cao nhét 1a NT2: 16,46; r6i dén NT1: 14,97; r6i dén NT4: 13,94; tang trong thép
nhat 1a NT3: 12,96. Su khéc biét khong c6 ¥ nghia théng ké (P<0,16). Viéc bd sung Cu
va Zn ¢ muc dg 125 t&1 250 ppm da chi ra 1a kich thich tdng trudng (Edmonds and Baker,
1986; Apgar et al., 1995; Cromwell et al., 1989 and 1998). Gan day, bd sung Zn vao
khau phan heo ching minh 1 ¢ hiéu qua do hoat dong ctia hemolysin doc tinh cua virus
Serpulina hyodysenteriae gay bénh ly ¢ heo bi trc ché boi Zn (Dupont et al., 1994). Hahn
and Baker, (1993) va Smith (1997) cho ring b6 sung 3000 ppm Zn heo s& ting trong
nhanh hon muc do 250 ppm

Theo Poulsen (1989) cho rang khi khau phan lon tip dn dugc bo sung 3000 (ppm) kém tir
ZnO trong 14 ngay thi tiéu chdy sau cai sita giam va tang trong cao. Mot sd nghién ctru
moéi day da khang dinh diéu nay va chimg to su ting trong dwoc cai thién ngay ca khi
khong bi tiéu chay (Kidd va ctv., 1994; Jensen-Waern et al. (1998)). Song mot nghién
ctru lai cho rang mirc k&m cao (3000, ppm tir ZnO) va dong (250, ppm tu CuSO4) déu
hiéu qua, nhung chiing khong phai 1a thirc dn bd sung ph01 hop vao khau phan cho lon cai
stra (Hill va ctv, 1996). Mot mat k&m cao trong khau phan s& 1am glam tinh thém an va
c6 the lam giam kha nang hap thu dong ctia co thé, mit khac lwong mubi dong trong phan
thai ra rit cao gy 0 nhiém méi trudng sinh thai (Marcia va Pettigrew, 1999). Ngoai ra do
doc tinh ctia dong cao, khong duogc tron that déu trong thire dn, con vat nao an phan thic
an c6 nhiéu dong co thé s€ bl ngd doc, gan bi hoai tir va con vt co thé chét. Nhiéu thi
nghiém ho déa chimg minh la 250 ppm Cu vao khau phan la tot nhat. Tuy nhién trong
chian nudi can quan tdm dén tdi wru hoa tang trong méa khong tdi wu hoéa tich lily Cu trong
co thé cling nhu Cu thai ra méi trudng.



Tap chi Nghién ciru Khoa hoc 2004:1 1-7 Truong Pai hoc Can Tho

3.2 Tiéu ton thirc in va hé s6 chuyén héa thic in (HSCHTA) ciia heo thi nghiém

Két qua vé tiéu tén va hé s6 chuyén hoa thirc an cua heo qua cac giai doan dugc trinh bay
qua Bang 7 va 8. O giai doan 7-24 ngay tudi thi s0 lugng thic an tiéu thy (6) cao nhat &
NT3 1a 363g; ké 1a NT1 (268g); NT2 (255g) va thap nhat 1a NT4 (185g). Tuy nhién gitra
khac biét cac NT khong c6 y nghia (P =0,17)..
So sénh gitta hai méc d§ bd sung dong, NTI c6 anh huéng 1én HSCHTA (P = 0,04).
Trong khi k&m khdng c6 su khac biét vé HSCHTA thong ké (P = 0,64). Tuong tac cua
CuvaZnlén TTTA va HSCHTA duoc trinh bay qua bang 7.
Trong thoi gian ndy viéc heo con tiép xtc v6i thirc an tuy thudc vao sira me, do d6 heo
con an rat it trong giai doan nay.
O giai doan 24 - 60 ngay tudi, lugng thirc an tiéu thy cao nhit 12 & NT 2 (17,44kg) ké 1a
NT 1 (16,52kg), NT4 (16,09kg), ti€u ton thire an thap nhat la NT 3 (14,85kg). Tuy nhién
su khac bi¢t khong c6 y nghia thong ké (P = 0,260)
Bang 5: Anh hwéng ciia yéu té dong (Cu) va kém (Zn) Ién ting trong (kg) ciia heo thi nghiém

Cu, ppm P/SE Zn, ppm P/SE

100 150 300 500

Giai doan 7-24 ngay

TT BQ toan 6 ky TN 29,73 23,94 0,10/2,24 23,54 30,13 0,06/2,24
TT binh quan/con 3,33 2,81 0,06/0,17 2,88 3,25 0,17/0,17

TT BQ/con/ngay 0,195 0,165 0,07/0,01 0,169 0,191 0,16/0,01

Giai doan 24-60 ngay

TT BQ toan 6 ky TN 110,63 90,14 0,01/4,27 94,51 106,25 0,12/4,82
TT binh quan/con 12,37 10,63 0,02/0,45 11,56 11,46 0,86/0,45

TT BQ/con/ngay 0,343 0,296 0,03/0,02 0,319 0,320 0,94/0,02

Giai doan 7-60 ngay

TT BQ toan 6 ky TN 140,35 114,08 0,02/6,78 118,05 136,38  0,09/6,77
TT binh quan/con 15,70 13,44 0,02/0,56 14,45 14,70 0,76/0,56

TT BQ/con/ngay 0,293 0,250 0,02/0,01 0,271 0,276 0,73/0,01

Ty I¢ tiéu chay cua heo thi nghiém qua cdc giai doan

Két qua vé ty 18 tidu chay ciia heo con thi nghiém qua céc giai doan duoc trinh bay qua
Bang 10, giai doan 7-24 ngay, ty 1& (%) tiéu chdy ciia heo thi nghiém cao nhét 1a NT3:
27,09; rdi dén NT1: 26,27; NT2: 23,06 va tidu chay thip nhat 1a NT4: 13,92. V& mit
thong ké sai khac khong c6 ¥ nghia (P = 0,21).

Giai doan 24-60 ngay tudi ty 18 (%) cua heo con tiéu chay cao nhit 1a & NT1:2.6; rdi dén
NT2: 2,1 va NT4:2,00; thap nhat 1a NT3:1,08. Tuy nhién cac nghiém thiac khong c6 y
nghia vé mdt thong ké (P = 0,86).
Vi khi cai stra duong rudt ctua heo con dé bi tac dong ctia mdi truong lam pha v& sy can
bang ctua vi khuan duong rudt, lon con de bi tiéu chdy. Nhu vy ta thay thic an thi
nghiém ¢ cac nghiém thirc déu khong anh huong 1én ty I¢ ti€éu chay ctia heo con thi
nghiém.
Bang 6: Su twong tac giira dong (Cu) va kém (Zn) Ién ting trong (kg) ciia heo thi nghiém

NT 1 NT 2 NT 3 NT 4 P

Thoi gian TN (ngay) 53 53 53 53
T lugng b.quan, con
7 ngay tudi 2,29 2,8 2,5 24

24 ngay tudi 538 6,39 5,43 5.1




Tap chi Nghién ciru Khoa hoc 2004:1 1-7

Truong Pai hoc Can Tho

60 ngay tudi 17,26 19,26 15,46 16,34
Tang trong, kg/con

7 — 24 ngay 3,09 3,59 2,93 2,7 0.61

24 — 60 ngay 11,88 12,87 10,03 11,24 0.12

7 — 60 ngay 14,97 16,46 12,97 13,94 0.16
Tang trong (g/con/ngay)

724 182 212 172 159 0.62

24 - 60 330 357 270 312 0.14

7 —60 282 310 248 263 0.15
Bing 7: Anh huong ciia yé:u t6 ddng va kém tiéu ton thirc in (TTTA) va hé sb chuyén hoa

thirc in (HSCHTA)
Cu, ppm Zn, ppm
100 150 P/SE 300 500 P/SE

Giai doan 7-24 ngay
TTTA/ 6 0.26 0.27 0.85 0.23 0.31 0.23
TTTA(g)/ con 0.3 0.32 0.76 0.28 0.34 0.44
TTTA, g/con/ngiy 0.15 0.16 0.17 18.30 0.18 0.30
Giai doan 24-60 ngay
TTTA/ 150.90 131.10 0.14 132.60 149.40 0.21
TTTA, g/ con 16.81 15.47 0.20 16.19 16.10 0.93
TTTA, g/con/ngiy 0.47 0.43 0.20 0.45 0.45 0.93
HSCHTA 1.36 1.47 0.04 1.40 1.42 0.64
Giai doan 7-60 ngay
Thirc an tiéu ton/ 0 151.10 131.30 0.14 182.80 149.70  0.21
TA tiéu ton(g)/ con 16.84 1551  0.20 16.22 16.13 0.93
TA TT(g)/con/ngiy 0.42 0.37 0.14 0.37 0.42 0.21

Bing 8: Sy twong tic clia dong va kém 1én tiéu ton thire in (kg) va hé s6 chuyén hoéa thire in.

NTI NT2 NT3 NT4 P
Thoi gian TN/ngay 53 53 53 53
S6 heo/o 8,5 9,25 9,25 7,75
TTTA lic 7-24 ngay/d 0,268 0255 0363 0,185  0.17
TTTA liic 24-60 ngay/con 16,52 17,44 1485 16,09
Tiéu ton thirc an 24 — 60 ngay/6 1404 1613 1374 1247  0.74
TTTA luc 24 — 60 ngay/con/ngdy 0,45 0,482 0,447 0412 0.5
HSCHTA 24-60 ngay 1,37 1,34 1,43 1,50 0.32
Bang 9: Chi phi thirc dn va hiéu qua kinh té

NT 1 NT 2 NT 3 NT 4
Giai doan 7-24 ngay
Tong TATT/g/con 0.031 0.029 0.04 0.025
Gia tién thic an 9000 9000 9300 9000
Chi phi thirc an, dong 280 257 369 224
Giai doan 24-60 ngay
Tong TATT/kg/con 16.27 17.36 14.84 16.11
Gia tién thic an, dong 6200 6200 6400 6200
Chi phi thirc an, dong 101 108 95 100
Tong chi phi, dong 109.866  116.605 104285  108.861
Trong lwong heo cudi TN kg 17.22 19.24 15.44 16.35
Gia ban heo con/ dong/kg 30000 30000 30000 30000
Tién ban heo 516.6 577.05 463275  490.5
Chi phi tha y 5% 25.830 28.853 23.164 24.525
Chénh léch thu chi, dong 380.904  431.592  335.826  357.114




Tap chi Nghién ciru Khoa hoc 2004:1 1-7

Chi phi thire an cao nheit ¢ NT2, tuy nhién tién chénh léch thu chi vin cao nhat & NT2, ké
den 1a NT 1, NT4 va thap nhat 1a NT3 (Bang 9)

Bang 10: Ty 1€ tiéu chdy ciia heo thi nghiém.

Ti 1¢ tiéu chay Nghiém thuc

NT1 NT2 NT3 NT4 P
Giai doan 7-24 ngay, % 2627 23.06 27.09 13.92 0.21
Giai doan 24-60 ngay, % 2.60 2.10 1.08 2.00 0.86

4 KET LUAN VA PE NGHI

Truong Pai hoc Can Tho

Khong cé su tuong tac gitra dong va kém lén nang suat cua heo con, sy bo sung kém va
dong vao khau phan heo con theo me dén cai sira da cai tién tang trong, h¢ s6 chuyén hoa

thirc an dic biét 13 mang lai hiéu qua kinh té cao.
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