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DANH GIA SINH TRUONG CUA BO CAI HOLSTEIN FRIESIAN (HF)
VA CON LAIF,, F,, F; (HF X LAI SIND) NUOI TAI LAM DONG

Growth Evaluation of Holstein Friesian (HF) Cows and Hybrids (Fy, F, and F3)
between HF and lai Sind in Lam Dong province
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TOM TAT

Nghién ciru dwoc tién hanh nhdm danh gia kha néng sinh trwéng ciia cac nhém bo siva. Cac sbé
liéu diéu tra khéi Iwong bo cai Holstein Friesian (HF) va cac con lai giiba bo HF va lai Sind nuéi tai Lam
DPong tai cac thoi diém: so sinh, 6 thang, 12 thang, 18 thang va 24 thang tubi cua 257 con bo HF va
348 con lai (F4, F; va F3) va s liéu nubi theo déi khéi Iweng 80 con (4 nhém bo néi trén, méi nhém 20
con). Két qua biéu dién kha nang sinh trwéng bing ham Gompertz nhw sau:

- V&i bo diéu tra, cac ham sinh trwéng ctia bo HF va bo lai Fy, F; va F; (HF x lai Sind) 1an lwot la:
Y1 =498,82 * EXP [- 2,37 * EXP (- 0,108x)]
Y. =420,80 * EXP [- 2,37 * EXP (- 0,105x)]
Y; = 441,95 * EXP [- 2,36 * EXP (- 0,104x)]
Y, = 478,55 * EXP [- 2,36 * EXP (- 0,106x)]
- V&i bo nubi theo dbi, cac ham sinh trwéng ctia bo HF va bo lai F4, F2 va F3 (HF x lai Sind) la:
Y, =522,87 * EXP [- 2,41 * EXP (- 0,109x)]
Y, = 448,48 * EXP [- 2,30 * EXP (- 0,105x)]
Y; = 468,18 * EXP [- 2,38 * EXP (- 0,107x)]
Ys=490,21 * EXP [- 2,37 * EXP (- 0,108x)]
Y: body weight (kg), x : time (month).
Twr khoa: Bo Holstein Friesian, bo lai Sind, ham Gompert, sinh trwéng.

SUMMARY

A survey was undertaken to determine growth pattern of several types of dairy cattle from birth to 24
months of age. Body weight was recorded at birth, 6, 12, 18 and 24 months for 257 HF cows, 348 cows of
F1, F2 and F; crossbreds between HF and lai Sind and the experimental data of body weight of 80 cows (the
mentioned four groups, each of 20 cows) were used for evaluation. The purpose of the research was to
evaluate the growth pattern of cows according to Gompertz function. The results showed that:

The growth function of HF, F4, F2 and F; cows for the surveyed group were was respectively:
Y1=498.82 * EXP [- 2.37 * EXP (- 0.108x)]
Y2 =420.80 * EXP [-2.37 * EXP (- 0.105x)]
Y3 =441.95 * EXP [- 2.36 * EXP (- 0,104x)]
Y4 =478.55* EXP [-2.36 * EXP (- 0.106x)]
The growth function of HF, F4, F, and F; cows for the experimental groups was respectively:
Y, =522.87 * EXP [-2.41 * EXP (- 0.109x)]
Y, =448.48 * EXP [-2.30 * EXP (- 0.105x)]
Y: =468.18 * EXP [- 2.38 * EXP (- 0.107x)]
Y4 =490.21 * EXP [- 2.37 * EXP (- 0.108x)]
Key words: Growth, Gompertz funtion, Holstein Friesian, lai Sind.
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1. DAT VAN DE

Cho dén nay, cac nha nghién ctu da xay
dung nhiéu ham héi qui dé mo hinh héa qua
trinh sinh trudng ctia dong vat va thyc vat:
Gompertz, 1825; Koller, 1878; Weber, 1891;
Terazaki, 1907; Korsun, 1935; Schumacher,
1935 ; Korf, 1973... (Alder, 1980; Nguyén
Ngoc Lung, 1987). Ham Gompetz da dugc
chinh tac gia ting dung trén ngudi nam 1825
va sau d6 da duge nhiéu tac gia st dung dé
mo hinh ho4 sinh trudng ctia nhiéu loai dong
vat: Agrray, 2002; Nahashon va cs., 2006;
Sengl va cs., 2005; Ahmadi, 2008 (& ga);
Brown va cs., 1976 (4 bd); Lambe va cs., 2006
(@ ctu); Khn va cs., 2006 (6 logn mini
Goettingen); Lopez de Torre va cs., 1992 (6
bo cai); Wurzinger va cs., 2005 (6 lac da
Bolivia); Tran Quang Han, 1996 (6 1on Tréng
Phi Khanh va con lai Yorkshire x Tring
Phu Khanh)... Dé gop thém tu liéu danh gia
sinh trudng cta bo cai to HF cting nhu con
lai ciia ching nudi tai Viét Nam phuc vu cho
cong tac chon gidng, ching téi nghién ctu
danh gia kha ning sinh trudng, st dung
ham Gompertz dé biéu dién sinh trudng cua
bo cai to Holstein Friesian va céc con lai cap
tién cua ching véi bo lai Sind nuéi tai tinh
Lam DPéng.

2. PHUONG PHAP NGHIEN CcUU

St dung tap hop s6 liéu theo doi khéi
lugng tai cac thoi diém: so sinh, 6 thang, 12
thang, 18 thang va 24 thang tudi cia 257 bd
cai HF, 114 bo cai F, (1/2 HF), 118 bo cai F,
(3/4 HF) va 116 bo cai F, (7/8 HF) nuoi tai
Cong ty Thanh Son, Céng ty c6 phin siia
Lam Déng va tai cac nong hd thudc thanh
pho Da Lat, huyén Dic Trong, Don Duong,
thi x4 Bao Loc, tinh Lam Déng va két qua
nudi theo déi 80 bo cai (mdi nhém bo cai HF,
F,, F, va F, c6 20 con) ciing tai cac lta tudi
trén. Nhu cau dinh dudng ctia nhém bo nuéi
theo dbi dua theo tiéu chuan NRC (2001).

Khéi lugng bé so sinh duge cAn bang cin
dong hd (sai s6 0,05 kg). Tt 6 thang tudi di,
can dung can dién ti ctia Uc (hang Ruddweigh

Ply. Ltd. san xuat, sai s6 = 0,05 kg). Bé, bo
dude can vao budi sang truée khi cho an.

Biéu dién sinh trudng cta cic nhém bod
néi trén theo ham Gompertz (1825):

Y =m * EXP [-a * EXP (-bx)]

Trong d6: Y 1a khéi lugng bo (kg), x la
tudi (thang), m 1a khoi lugng tiém can trén
(kg), a 1a hang s6 tich hgp lién quan d&n khéi
lugng so sinh, b 14 ty 1é téc do ting trudng to1
da so véi khéi lugng trudng thanh cua bo, e
1& co s6 logarit tu nhién (2,71828). Tinh toan
cac gia tri cia ham: xPI (In(a)/b) va YPI
(m/e) 1a tudi va khoi lugng bo tai diém udn,
MWGPI (mb/e) 1a tri s6 ting khéi lugng
tuyét déi cuc dai (kg/thang) tai diém uon.

Uéc lugng toi uu ciac tham s6 m, a va b
cta phuong trinh héi quy trén co s6 cuc tiéu
ho4 t6ng binh phuong cac phan du (residual
sum of squares) theo phuong phap héi quy
phi tuyén (nonliner regression) cua
Marquardt (1963) bing cac phin mém
Statgraphics Plus 3.0.

3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Sinh trudng tich lily cac nhém bo

Cac sb lidu diéu tra va nudi theo dosi vé
kha n#ng sinh trudng cia cic nhém bo cai
HF va bo lai F,, F,, F, gitta HF v6i bo lai
Sind trinh bay trong bang 1 va 2.

Khoi lugng so sinh ctia bo HF, F,, F, va
F; tuong tng la: 35,45 + 0,15 kg; 29,47 +
20,22 kg; 30,85 + 0,21 kg va 33,85 + 0,24 kg.
Sau thoi gian 24 thang nudi khoi lugng caa
cac nhom bo dat tuong tGng: 423,55 + 1,14 kg;
352,50 +£ 1,38 kg ; 370,71 + 1,19 kg va 402,45
+ 1,34 kg. Tang khoi lugng tuyét ddi trung
binh trong thoi gian 24 thang nubi dat tucng
ung: 539,03 g; 448,65 g; 472,03 g va 511,94
g/ngay. Tang khoi lugng tuyét d61 dat cao
nh&t 14 6 bo HF va thap nhat 1a bo F,, theo
tht ty ty 1&6 mau HF gidm din trong céc con
lai. Khéi lugng cta bo HF qua cac thang tudi
déu 16n hon so véi bo F,, F, va F,. Khoi lugng
trung binh cac nhém bo qua céac do tudi khac
biét c6 ¥ nghia théng ké (P < 0,05).
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Bang 1. Khéi lugng bo (kg) tit so sinh dén 24 thang tudi (s6 liéu diéu tra)

Nhém ba Tham sb Tudi bo
6m bd A .
thong ké So sinh 6 thang 12 thang 18 thang 24 thang
X 35,45° 158,06 257,79° 346,07° 423,55
HF
(n = 257) SE 0,15 0,66 1,01 1,12 1,14
Cv% 6,61 6,72 6,26 5,20 4,33
X 29,47° 130,01 212,23° 286,59° 352,50°
Fy
(n=114) SE 0,22 0,87 1,37 1,26 1,38
Cv% 8,10 7,13 6,92 4,68 4,17
X 30,85° 137,47° 223,83° 298,67° 370,71°
F2
(n=118) SE 0,21 0,86 1,36 1,77 1,19
Cv% 7,52 6,81 6,62 6,45 3,49
X 33,85 149,65 243,01° 327,88° 402,45°
Fs
(n=116) SE 0,24 0,67 1,03 1,44 1,34
Cv% 7,59 4,80 4,56 4,72 3,58

Cac 56 trung binh mang cdc chit cdi khdc nhau cia mét chi tiéu trong ciing mét ¢t thi khéic nhau 6 ¥ nghia
thong ké, P < 0,05

Bang 2. Khéi luong bo (kg) tit so sinh dén 24 thang tudi (s6 liéu nuéi theo doi)

Nhém ba Tham sé Tudi bd
om bo x N
thong ké So sinh 6 thang 12 thang 18 thang 24 thang
X 33,58 164,67° 274,60° 362,30° 448,96°
HF
(n = 20) SE 0,12 0,52 0,93 0,78 2,25
Cv% 1,57 1,40 1,51 0,96 2,24
X 33,46 143,49° 227,51° 305,25 374,59°
Fi
(n = 20) SE 0,17 0,68 0,88 0,91 1,16
Cv% 2,33 2,1 1,74 1,33 1,38
X 33,42 148,42° 246,78° 328,22° 401,18°
Fa
(n = 20) SE 0,20 0,41 1,44 1,82 3,03
Cv% 2,66 1,25 2,61 2,49 3,37
E 33,64 157,40° 258,18° 342,63° 420,89°
F3
(n = 20) SE 0,11 0,91 1,39 1,14 2,37
Cv% 1,52 2,60 2,41 1,49 2,52
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Két qua trong bang 2 cho thay, khéi
lugng so sinh cua 4 nhém bo HF, F,, F, va F,
tuong dng 1a: 33,58 + 0,12 ke; 33,46 = 0,17 ke;
33,42 + 0,20 kg va 33,64 + 0,11 kg. Sau 24
thang nué1 dat tuong tng: 448,96 + 2,25 kg;
374,59 £+ 1,16 kg; 401,18 + 3,03 kg va 420,89
+ 2,37 kg. Tang trudng tuyét déi trong sudt 24
thang nudi cta cac nhém bod dat tuong tng la:
576,92 g; 473,79 g; 510,78 g va 537,85 g/ngay,
cao hon so v6i nhém bo diéu tra.

Trong sudt 24 thang nudi, hé s6 bién sai
vé khoi lugng ctia nhém bo diéu tra cé tri s6
cao hon so v61i nhém bo nuéi theo déi. Ching
t0 nhém bd nudi theo déi sinh trudng dong
déu hon nhém bo diéu tra, su dong déu nay
14 do két qua ctia qué trinh chon loc ngay tir
khi bét d4u thi nghiém. Cang tuong tu nhu
nhém bo diéu tra, khoi lugng cac nhém bd
nudi theo doéi ¢6 xu hudng ting 1én khi ty 1é&
mau HF trong con lai tang. O cac do tudi,
khéi lugng ctia cac nhém bd khéc biét c6 y
nghia théng ké (P < 0,05).

Nguyén Kim Ninh va cs. (1994) cho biét
dan bo F; (HF x lai Sind) nuoi tai Ba Vi lac
so sinh 1a 22,1 + 0,29 kg, 6 thang tudi dat
106,9 + 2,1 kg, 12 thang tudi 1a 165,1 + 3,3
kg, 24 thang tudi dat 251,8 £ 3,5 kg. Khéi
lugng dan bo F, tai cac thoi diém trén tuong
ung la: 26,2 £ 0,36; 116,1 £ 2,3 kg; 166,9 +
2,5 kg va 292,5 = 5,2 kg. Theo Tran Trong
Thém (2006), khéi lugng trung binh bo F,
(HF x lai Sind) 6 Ha T4y, Ha Nbi va Tp. Ho
Chi Minh ldc sg sinh, 6 thang, 12 thang, 18
thang va 24 thang tuong tng la: 32,46 + 0,37
kg; 128,83 = 1,54 kg; 202,06 £ 2,29 kg;
268,21 + 4,86 kg va 330,57 + 4,9 kg. Khoéi
lugng bo F, (HF x lai Sind) qua cac d6 tudi
trén tuong tng la: 33,19 + 0,37 kg; 137,22 +
1,51 ke; 213,38 + 1,87 kg, 297,01 + 3,89 kg
va 344,3 + 3,24 kg.

Vi Van Noi va cs. (2001) thong bao dan
bé cai lai nuéi tai Tp. H6 Chi Minh ldc so
sinh 14 30,96 kg; 6 thang tudi dat 114,16 kg;
12 thang tudi dat 201,97 kg va 24 thang tudi
1a 352,36 kg.

So sanh véi cac két qua trén, khéi lugng
cac nhém bo HF va con lai ctia né véi bo lai
Sind nudi 6 Lam Déng cao hon, dic biét 1a &
nhém thi nghiém.

3.2. M6 hinh héa sinh truéng cta cac
nhém bo

Két qua tinh toan cac tham sé m, a va b
ctia ham sinh truéng Gompertz duge trinh
bay trong bang 3 va dudc minh hoa & cac
hinh 1 va 2 cho thay cdc tham s6 m, ava b
cta ham hdi qui cé xac suit ton tai véi do tin
cay cao (P<0,001), hé s6 xac dinh méi tuong
quan gifta dudng cong ly thuyét va thuc
nghiém rat chit ché (R? >0,9; P< 0,001). Tuy
nhién ham hdi qui thanh 1ap trén nhém bo
diéu tra c6 R? luén nho hon, chdng han: ham
sinh trudng caa bd HF diéu tra c6 R*= 0,986,
cua bo HF nubi theo dbi 1a 0,994; ham sinh
trudng ctua bd F, diéu tra c6 R* = 0,965, cua
bo F, nudi theo dai 1a 0,993; ham sinh trudéng
ctia bd F, diéu tra c6 R* = 0,986, ctia bd F,
nudi theo dai 1a 0,992; ham sinh trudng cta
bd F, diéu tra c6 R* = 0,987, ctia bd F, nudi
theo dai 1a 0,993. C6 thé do viéc xac dinh
tudi cia nhém bo nubi theo ddi bo chinh xac
hon nén nhém bo nuéi theo ddi c6 R? cao hon.

Két qua thu dugc 6 bang 3 cho phép udc
tinh khoi lugng truéng thanh cia nhém bo
diéu tra lan lugt la: 498,82; 420,80; 441,95
va 478,55 kg; clia cAc nhém bo nudi theo ddi
1an lugt 1a: 522,87; 444,48; 468,18 va 490,21
kg. Trén co sd cac tham s6 cia ham sinh
trudng, két qua tinh toan tudi, khéi lugng va
tang khéi lugng t6i da tai diém udén dudge
trinh bay trong bang 4.

Toa d6 diém uén cta dudng cong PI
(In(a)/b; m/e) cho théy: tudi tai diém uén cia
cic nhom bd diéu tra 1an lugt 1a: 7,99 thang,
8,22 thang, 8,26 thang va 8,10 thang, tuong
tung v6i khéi lugng co thé la 183,49 kg,
154,59 kg, 168,48 kg va 176,04 kg. V6i céc
nhém bo nudi theo doi, tudi bo tai diém udén
lan lugt la: 8,07 thang, 7,93 thang, 8,10
thang va 7,99 thang, tuong tng véi khéi
lugng co thé 1a: 192,35 kg, 163,47 kg, 172,16
kg va 180,34 kg.
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Bang 3. Ham sinh truéng Gompertz cua bo HF va cac con lai

Tham sb Ham sinh trwéng .
Nhom bo R
mt SE atSE bt SE Y = m*EXP[-a(EXP(-bx)]
Diéu tra

HF 498,82+ 3,38 2,37+ 0,02 0,108+ 0,001 Y, = 498,82*EXP[- 2,36*EXP(- 0,108x)] 0,986
F4 420,80+ 4,89 2,37+ 0,02 0,105+ 0,002 Y, = 420,80*EXP[- 2,37*EXP(- 0,105x)] 0,983
F, 441,95+ 5,16 2,36+ 0,02 0,104+ 0,002 Y; = 458,02*EXP[- 2,41*EXP(- 0,107x)] 0,985
Fs 478,55+ 4,61 2,36+ 0,02 0,106% 0,002 Y4 = 478,55"EXP[- 2,36*EXP(- 0,106x)] 0,987

Nubi theo d6i

HF 522,87 £8,78 2,41 £ 0,04 0,109 £ 0,004 Y, =522,87*EXP[- 2,41*EXP(- 0,109x)] 0,994
F1 444,48 + 7,62 2,30 £ 0,03 0,105+ 0,003 Y, =448,48"EXP[- 2,30*EXP(- 0,105x)] 0,993
F, 468,18 + 8,03 2,38 £ 0,04 0,107+ 0,004 Y3 =468,18*EXP[- 2,38*EXP(- 0,107x)] 0,992
F3 490,21 + 8,35 2,37 £0,04 0,108+ 0,004 Y, =490,21*EXP[- 2,37*EXP(- 0,108x)] 0,993
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Hinh 1. Pudng cong sinh trudng clia cac nhém bo (s6 liéu diéu tra)

500
450
400
350
300
250
200
150
100

50

Khdiluong (kg)

0 ——

13 65 7 9 1113 15 17 19 21 23 25

Thang tudi

Hinh 2. Dudng cong sinh truéng ctia cac nhém bo (s6 liéu nudi theo doi)
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Bang 4. Tudi va khéi luong va tang khéi luong tuyét déi cuc dai tai diém uén

Nhom bo xpr (In(a)/b) Yei (M/e) MWGeg, (mb/e)
Diéu tra
HF 7,99 183,49 19,82
F4 8,22 154,59 16,25
F» 8,26 168,48 16,91
Fs 8,10 176,04 18,66
Nuéi theo doi
HF 8,07 192,35 20,97
F4 7,93 163,47 17,17
F, 8,10 172,16 18,43
Fs 7,99 180,34 19,48

Xpp: tudi bo tai diém uéon (thang), Ypy: khéi lwong bo tai diém uén (kg), MWGpy: tang khéi lwong tuyét dsi

cuee dai tai diém uon (kg/thing)

Ty 16 khoi lugng tai diém udn so véi khéi
Iugng trudng thanh (m) cia nhém bo diéu
tra ndm trong khoang 36,74% - 38,12%, cia
nhém nudi theo déi nim trong khoang
36,77% - 36,79%. Theo Gille (2003), phan 16n
diém uén luén ndm & mot vi tri ¢§ dinh so véi
gia tri trudng thanh va né thuong xuyén &
khoang 36,8% gia tri trudng thanh (khoang
1/3 gia tri trudng thanh). Nhu vay, két qua
cua chung t6i 1a phu hgp.

4. KET LUAN VA DE NGHI

- Sau 24 thang nudi, khéi lugng cua
nhém bd HF, F,, F, va F, diéu tra dat tuong
tung la: 423,55 + 1,14 kg; 352,50 + 1,38 kg;
370,71 + 1,19 kg va 402,45 + 1,34 kg. O
nhém bo nubi theo doi dat tuong tng: 448,96
+ 2,25 kg; 374,569 + 1,16 kg; 401,18 + 3,03 kg
va 420,89 + 2,37 kg.

- Sinh trudng cua bo HF va bo lai F,, F,
va F, (HF x lai Sind) c6 thé biéu dién bang
ham Gompertz nhu sau:

D61 véi bo diéu tra, cac ham sinh trudng
ctia bd HF va bo lai F,, F, va F, (HF x Lai
Sind) 1an lugt 14:

Y, = 498, 82*EXP[- 2,37*EXP(- 0,108x)]

Y, = 420,80*EXP[- 2,37*EXP(- 0,105x)]

Y, = 441,95*EXP[- 2,36*EXP(- 0,104x)]

Y, = 478,55*EXP][- 2,36*EXP(- 0,106x)]

Céac ham sinh trudng ctia bo HF va bd
lai F,, F, va F; (HF x lai Sind) nuéi theo doi
1an lugt 1a:

Y, = 522,87*EXP[- 2,41*EXP(- 0,109%)]

Y, = 448, 48*EXP[- 2,30*EXP(- 0,105x)]

Y, = 468,18*EXP[- 2,38*EXP(- 0,107x)]

Y, =490,21*EXP[- 2,37*EXP(- 0,108x)]

- Dé nghi st dung ham sinh trudng
Gompertz dé du doan sinh trudng cta bo sita
HF va bo lai F,, F, va F; (HF x lai Sind) qua
cac do tudi phuc vu cho cong téc gidng.
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