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TOM TAT

Nghién ctru nay nham xac dinh mé hinh hdi quy phi tuyén tinh tét nhat trong cac ham Logistic, Von Bertalanffy,
Gompertz, Brody va Negative Exponential d& mé t& d&c didm sinh trwdng clia bo lai F1(BBB x Lai Sind) theo dd tudi.
Téng 60 bo F1(BBB x Lai Sind) bao gébm 30 bo dwc va 30 bo cai nuéi tai huyén Ba Vi, Thanh phd Ha Noi dwoc st
dung dé& xac dinh khéi lvong co thé qua cac giai doan tudi. Hé sb xac dinh (R?), cac tham sé danh gia do chinh xac
(ME, MSE, MAE) va cac tham sb danh gia kha ning dw doan tiém n&ng ctia mé hinh (MPE, MAPE) dwoc tinh toan.
Két qua cho thay, & ca bod duc va bo cai, ham Von Bertalanffy va ham Brody cé hé sb xac dinh R? cao nhét; va cac
gia tri ME, MSE, MAE, MPE, MAPE thap nhét; tiép theo 14 ham Gompertz. Ham Logistic va ham Negative
Exponential c6 cac tham sb trén thdp hon. Bd F4(BBB x Lai Sind) c6 tudi tai diém ubn dao déng trong khoang
15,47-20,41 thang tudi, va khdi lwong tai didm udn trong khoang tir 400,13-415,44kg dbi véi bo dwc; 10,05-14,29
thang va 255-276,27kg ddi v&i bd cai. Ham Von Bertalanffy dwoc d& nghi 4p dung dé wéce tinh khéi lwong cua bo lai
F+(BBB x Lai Sind) theo tui.

T khéa: Pudng cong sinh trudng, mé hinh hdi quy phi tuyén tinh, bo lai F1(BBB x Lai Sind).

Application of the Different Non-linear Functions to Describe Growth Curve
of Beef Cattle Crossbreds between Lai Sind and Belgian Blue

ABSTRACT

This study aimed to determine the best model to explain the growth curve of F{(BBB x Lai Sind) bulls using non-
linear function models such as Logistic, Von Bertalanffy, Gompertz, Brody, and Negative Exponential. For this
purpose, live weight records of a total 60 F4(BBB x Lai Sind) consisted of 30 bulls and 30 heifers, reared in Ba Vi
district, Hanoi city were used. In order to select the best model, the coefficient of determination (R2) and parameters
of ME, MSE, MAE, MPE, MAPE were utilized. Results showed that, in both bulls and heifers, Von Bertalanffy and
Brody functions had the highest R2 and lowest ME, MSE, MAE, MPE, MAPE; followed by Gompertz function. Logistic
and Negative Exponential functions had lower values of the above parameters. Age and body weight at the inflection
point ranged from 15.47 to 20.41 months; and 400.13 to 415.44kg for bulls; 10.05-14.29 months and 255-276.27kg
for heifers, respectively. Therefore, Von Bertalanffy function is recommended to use for prediction of live weight on
the age of F1(BBB x Lai Sind).

Keywords: Growth curve, non-linear function models, F1(BBB x Lai Sind).

phat trién siéu troi (hé thong co d6i), ngoai hinh
dep, kha néng st dung thtic &n tot, thit thom

Bo Belgium Blue Breed (BBB) la giong bd  ngon va hiéu qua kinh té& cao. Tuy nhién, giéng
thit dac biét cua thé giéi dude tao ra ti nam  bd nay phu hgp véi diéu kién thoi tiét khi hau
1919 nhd lai tao giong bo dia phuong ciia Bi v6i  6n d6i, nhu cAu dinh dudng cao, hon nita do khéi
bo Shorthorn (Phap). Gisng bo BBB ¢6 co bép lugng 16n, khung xuong chiu bé nén khi bo dé
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thuong phai mé 14y bé. Do d6, viéc lai tao gitia
bo BBB véi cac giong bo thich nghi véi diéu kién
khi hau nhiét d6i 14 hét stic can thiét.

Tu ndm 2002, du an tao dan bo lai F, gitia
bd duc BBB hudng thit véi bo cai nén Lai Sind
cia Cong ty Giong gia stc Ha Noi da duge trién
khai trén mot s6 dia ban ctia thanh phe Ha Noi
v6i muc tiéu tao ra dan bo thit chit ludng cao,
x4y dung viung nguyén liéu thit bo an toan chat
lugng cung ting cho thi trudng. Kha ning san
xuét ti giai doan so sinh dén khi giét thit cling
nhu chat lugng thit cia bo lai F,(BBB x Lai
Sind) da dugec danh gia tucng d6i toan dién
(Nguyén Thi Nguyét & Bui Dai Phong, 2015;
Nguyén Thi Nguyét & Nguyén Thi Vinh, 2017;
Nguyen Thi Vinh & Nguyen Thi Nguyet, 2019).
Nhiing cong b6 trude d6 cho biét, bd lai BBB c6
kha nang sinh trudng va thich nghi t6t véi diéu
kién nuéi dudng & mién Béc, Viét Nam.

D& mo ta dong thai sinh trudng & dong vat,
cac mo hinh toan hoc va d6 thi méi tuong quan
gitia khéi lugng co thé va cac do tudi thuong
dugc st dung (Bathaei & Leory, 1996). Viéc udc
tinh khéi lugng ctia dong vat qua do tudi khéc
nhau 1a rit quan trong; né cung cdp cho nha
khoa hoc, nha chidn nuéi c¢6 nhiing thong tin
dang tin ciy vé dic diém sinh trudng cta dong
vat qua cac do tudi, ti d6 c6 thé xay dung duge
cac chuong trinh dinh duéng, quan ly giéng hdp
1y cho tiung giai doan, gép phan tang hiéu qua
chin nudi. Pudng cong sinh truéng § bo cha yéu
sti dung cac mé hinh héi quy phi tuyén tinh giiia
khéi lugng véi cac @6 tudi (Garnero & cs., 2006;
Forni & cs., 2009; Souza & cs., 2010); trén cac
doi tuong bo khac nhau nhu Hereford (Brown &
cs., 1976), Angus (Beltran & cs., 1992), Retinta
(Lopez de Torre & cs., 1992), Belgium Blue
(Behr & cs., 2001), Salers (Garcia & cs., 2008)
va Nelore (Forni & cs., 2009). Nhiéu ham héi
quy da dude st dung dé du doan toc do sinh
trudng ctua bo thit bao gbm Brody, Bertalanfy,
Logistic, Gompertz va Richards (Brown & cs.,
1976, Fitzhugh, 1976).

O Viét Nam, mot s8 nghién ctu ciing da st
dung cac ham hdi quy phi tuyén tinh dé mé
hinh héa qua trinh sinh trudng ctia mot s6 giong

bo nhu Holstein Friesian va con lai ciia chiing
v6i bo Lai Sind (Tran Quang Hanh & Dang Vi
Binh, 2009); bo Lai Sind, bo lai F,(Brahman x
Lai Sind) va F;(Charolais x Lai Sind) (Pham
Thé Hué, 2010). Theo hiéu biét clia nhém tac
gia, dén thoi diém hién tai chua c6 nghién ctiu
nao mé ta dudng cong sinh trudng cua bo lai
F,(BBB x Lai Sind) tai Viét Nam. Vi vay, dé gép
thém tu liéu danh gia sinh trudng cta bo lai
BBB phuc vu cho cong tac gidong, nghién ctu
nay st dung mot s6 mé hinh héi quy phi tuyén
tinh dé mé ta va lua chon mé hinh sinh trudng
phu hop nhit dé udc tinh khoi lugng caa bo
F1(BBB x Lai Sind) theo tudi.

2. PHUONG PHAP NGHIEN CUU

2.1. Gia suc, thoc an thi
nuoi duong

Téng 60 bé lai F,(BBB x Lai Sind) bao gém
30 duc va 30 cai c6 d6 tudi tit s sinh dén 12
thang tudi; va 20 bo lai gdm 10 duc, 10 cai giai
doan tit 13 dén 24 thang tudi nubi tai cdc nong ho
ciia mdt s6 huyén Ba Vi, Chuong Mg, Séc Son -
Thanh phd Ha Noi duge st dung dé thu thap s6
liéu vé kha nang sinh trudng qua cac thang tudi.

nghiém va

Bé cai siia lic 5 thang tudi, nudi chan tha
6-8 gio/ngay két hop bd sung thiic an tho xanh
va thtc an tinh 6 chudéng. Bo tu giai doan 12-24
thang tudi dudc nudi nhét hoan toan. Khau
phan gém cb voi duge thu cit tai thoi diém 45
ngay tudi sau d6 dudc cit ngin 10-15 cm trudc
khi cho an, cdy ng6é duge thu hoach giai doan
chin sap, sau d6 dudc ché bién 0 chua va dudc
bao quan trong khoang thoi gian 30-60 ngay
trude khi cho an, ba bia, cam ngbé va cam cong
nghiép véi ty 1é cho an 6 cac giai doan tudi duge
trinh bay & bang 1. Cac mau thtic &n dugc xu ly
va dua vé Phong Phan tich thtc &n chan nudi,
Khoa Chan nuéi, Hoc vién Néng nghiép Viét
Nam dé xac dinh thanh phan héa hoc va gia tri
dinh dudng (Bang 1).

Trong thoi gian thi nghiém, bo duge tiém
phong bénh 16 mém long méng, tu huyét trung
va tdy giun san theo quy dinh thd y. Thic an
dude cung cdp 2 14n vao budi sang (8h) va bubi
chiéu (16h), nuéc udng dugc cung cap tu do.
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Bang 1. Thanh phan nguyén liéu va gia tri dinh dudng cta thitc 4n trong khau phan (%DM)

TV 18 (%) Thanh phan hoa hoc (%DM)
Nguyeén liéu Giai doan Giai doan . - R ME
12-18 thang tudi 18-24 thang tusi ~ OM  Protein  Lipit  Xo'thd Ca (Kcallkg)
Cé voi 45 ngay 52,13 47,64 18 1,98 0,68 6,17 0,12 0,08 373
Cay ngd U chua 7,68 7,02 22,99 1,4 0,8 6,65 0,06 0,05 489
Bé bia 2,34 2,14 211 6,76 2,19 2,94 0,09 0,06 554
Cam ngd 28,27 34,45 84,6 9,8 51 2,2 0,06 0,44 2707
Cam hén hgp 9,58 8,75 84 17 - 8 1,2 0,6 2400
Bang 2. M6 hinh anh huéng c6 dinh ham héi quy phi tuyén tinh
Tén mé hinh Cong thirc Ngudn

Logistic Yit = m/(1+a*exp(-b*T)) + &t Robertson (1908)
Von Bertalanffy Yi = m*(1-a*exp(-b*T)) + & Bertalanffy (1957)
Gompertz Yi: = m*exp(-a*exp(-b*T)) + & Gompertz (1825)
Brody Yir = m*(1-a*exp(-b*T)) + &, Brody (1945)

Negative Exponential

Yi: = m-a*exp(-b*T) + g

Ghi chu: Y;,: Khéi lugng udc tinh cua bo thi i tai ngay tuéi thit t (kg); m: khéi lugng Iic trudng thanh udc tinh
(kg); a: hing so6 tich hop lién quan dén khéi Iugng so sinh; b: hdng s6'lién quan dén téc do sinh trudng; exp: co s6
logarit tu nhién (e = 2,7182818); djr: Sai s6 ngéu nhién; T: tudi cia bo (thang).

Bang 3. Cong thiic xac dinh tang khéi lugng, tudiva khéi lugng tai diém uén

Tén mé hinh Tudi tai diém ubn Khéi lwong tai diém ubn
Logistic 1/b*In(m/mq-1) m/2
Von Bertalanffy 1/b*In(3*(1-(me/m) ")) m*0,296
Gompertz 1/b*In(In(m/my)) m*0,368

Ghi chii: m,: khéi Iugng thuc té Iiic so sinh (kg); m: khoi Iugng Iiic trudng thanh udc tinh (kg).

Nguén: Goshu & Koya, 2013.

2.2. Cac chi tiéu theo déi va phuong phap
xac dinh

Khoi lugng bé tai thoi diém so sinh dude can
bang can dong hé (sai s6 + 0,05kg) ti 3 thang
tudi dén 24 thang tudi, bo dudc cAn bing cin
dién ti (Rud Weight 1200, sai s6 + 0,05kg).
Bo dudc can theo ca thé vao budi sang trude khi
cho 4n

Duong cong sinh trudng ctia bd dudc phan
tich thong qua khéi lugng co thé va cac do tudi
st dung mot s6 ham héi quy phi tuyén tinh dugc
trinh bay & bang 2. Cong thiic xac dinh tudi va
khéi lugng tai
Bertalanffy, ham Gompertz va ham Logistic
dugc trinh bay 6 bang 3.

R A N
diém uén theo ham Von
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Cac tham s6 m, a, b dugc xac dinh béang thu
tuc héi quy phi tuyén cta Marquardt (1963)
bing phan mém Statgraphics Centurion XV
(2009). Cac tham s6 t61 vu dude udc lugng trén
co s6 cuc tiéu hoa téng binh phuong cac phan
du. Cac gia tri “starting value” cia cic tham s6
m, a, b st dung trong nghién cttu nay dudc udc
tinh dya trén cac nghién ctiu trude do.

Tham s6 danh gia do tin cay ctia cia phuong
trinh gém: hé s6 xac dinh R? (R-Squared); cac
tham s6 danh gia d6 chinh x4c ctia phuong trinh
gom: sai s6 ME (Mean Error), sai s6 binh
phuong MSE (Mean Square Error), sai s6 tuyét
doi MAE (Mean Absolute Error); cac tham s&
danh gia kha ning du doan tiém ning cua mod
hinh (sai s6 gitia gia tri du doan va gia tri thuc)
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gom: Sai s6 du doan MPE (Mean Prediction
Error), sai s6 du doan tuyét d6i MAPE (Mean
Absolute Prediction Error).

2.3. X1t Iy s6 lidu

Sinh trudng tich liiy ctia bo lai qua cac
thang tudi dugc phan tich bing phan mém SAS
9.1 (2002). Cac ham sinh trudéng va tham s6 lién
quan dugc xt Iy bang phan mém Statgraphics
Centurion XV (2009).

3. KET QUA VA THAO LUAN

3.1. Sinh trudng tich liy cua bo qua cac
thang tudi

Khoi lugng co thé bo lai F,(BBB x Lai Sind)
tit so sinh dén 24 thang tudéi dugdc trinh bay &
bang 4.

Khéi lugng ctua bd lai F,(BBB x Lai Sind)
giai doan so sinh la 30,05kg; giai doan 12 thang
tudi 1a 327,33kg; giai doan 18 thang tudi la
496kg va giai doan 24 thang tudi 1a 699,40kg.

3.2. M6 hinh héa sinh truéng cua bo lai
F,(BBB x Lai Sind)

Két qua udc lugng cac tham sd m, a, b ctaa
cac ham sinh trudng cta bo lai F,(BBB x Lai
Sind) duc va cai dudc trinh bay 6 Bang 5 va
duge minh hoa 6 hinh 1.

Khéi lugng trudng thanh du doan m cho bo
lai F;(BBB x Lai Sind) (duc va cai) trong nghién
ctiu nay lan lugt la (815,48kg va 552,53kg);
(1403,51kg va 861,48kg); (1087,32kg va
703,42kg); (4756,88kg va 2547,99kg); va
(1557,26kg va 1083,56kg) lan lugt cho cac mo
hinh Logistic, Von Bertalanffy, Gompertz,
Brody va Negative Exponential. Gia tri m cua
bo lai BBB trong nghién ctiu nay cao hon so véi
mot s6 giong bo khac duge nghién ctu trude day.
Bo duc BBB thuan nudi tai Bi c¢6 cac gia tri m
cua cac ham sinh trudng Richards, Logistic, Von
Bertalanffy, Gompertz, Brody dao dong trong
khoang 693-1.368kg (Behr & cs.,2001); trong d6
cac ham Brody, Von Bertalanffy, Richards c6 m
16n hon cac ham khac. Bo duc Holstein-Friesan
c6 cac gia m ube tinh nidm trong khoang 673-
1.110kg khi st dung cdc ham Gompertz,

Richards, Logistic va Von Bertalanffy (Tutkun,
2019). Bo Nellore, gia tri udc tinh la 471kg,
358kg, 338kg va 310kg cho tham sd m, 1an lugt
cho Brody, Von Bertalanffy,
Logistic (Lopes & cs., 2011).

Tham sb toc dd sinh trudng b cta bo lai F,
BBB ciing dat gia tri kha cao (0,02-0,16) & tat ca
cdc ham khi so sanh véi cac giong bo khac trén
thé gidi trong nhiing nghién ciu trudc day (Behr
& cs. 2001; Lopes & cs., 2011; Bahashwan & cs.,
2015; Tutkun, 2019). Tuy nhién khi st dung ham
Brody 6 bo duc, gia tri b tuong déi thap (0,006).

Nhiing tham s6 m va b rat quan trong trong
nghién ctiu qua trinh sinh trudng ctia dong vat
vi né gitp cho cac nha chan nudi ¢6 thé chon loc
duge nhiing vat nudi c6 téc do6 ting trudng cao
(Brown & cs, 1972; Fitzhugh, 1976). Trong
nghién ctiu cua ching t6i, cac gia tri cia tham
s trong nhiing ham hdi quy

Gompertz va

Cac tham sb thong ké danh gia do tin cay,
do6 chinh x4c va kha ning du doan cta cac ham
sinh trudng dugc thé hién ¢ bang 6.

Trong cac ham sinh trudng, tham s& danh
gia do tin cay 1a hé s6 xac dinh R? cang 16n cang
tot; tri tuyét d6i ctia cac tham sd danh gia do
chinh xac gém tri tuyét d6i ctia sai s6 ME va sai
s6 binh phuong MSE cang nhé cang tét; va tri
tuyét déi ctia cac tham s6 danh gia kha nang du
doan tiém niang cia mé hinh gom MPE va
MAPE cang nhd cang tot. Nghién ctu nay cho
biét, ham Von Bertalanffy c6 R* 16n nhat, tri
tuyét d6i cia ME va MSE nho nhat, va tri tuyét
do6i cia MPE va MAPE 14 nhé nhat; tiép theo 1a
ham Brody; va tiép theo d6 1a ham Gompertz.
Ham Negative Exponential c6 R? thap hon, va
tri tuyét d6i caa ME, MSE, MPE va MAPE la
cao hon so véi cac ham khac.

Néu xét & khia canh lya chon moét mé hinh
t61 vu can phai c6 gia tri R? cao thi tat ca cac ham
sinh trudng trong nghién ctiu nay déu co thé st
dung dugc dé mo ta sinh trudng cta bo lai BBB vi
miic d6 bién thién vé khéi lugng dugc giai thich
théng qua cac mé hinh nay é mtic cao (R? >98,20).
Cu thé, ham Von Bertalanffy, Brody c6 hé s6 xac
dinh cao nhat, tiép sau d6 14 ham Gompertz. Hai
ham Logistic vA Negative Exponential c6 hé so
xac dinh thap hon cac ham khac tuy nhién van c6
gia tri rat cao. Tuy nhién, khi stt dung ham Brody
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c6 gia tri tiém can khéi lugng trudng thanh wée  hinh Brody dé udc tinh sinh trudng cta bo lai F,
tinh m &6 bd duc (4.756,88kg) va & bd cai BBB qua céac do tudi. Nhu vay, trong 5 mé hinh
(2.547,99kg), va gi4 tri udc tinh téc do sinh trudng duge st dung, md hinh Von Bertalanffy thé hién
b & bo duc (0,006) 1a tuong doi thap so véi cac mo su phit hgp hon ca dé mo ta sinh trudng caa bo lai
hinh khéac. Vi vay, can can nhic khi lua chon mé6  F,(BBB x Lai Sind).

Bang 4. Sinh trudng tich liy (kg) ctia bo F,(BBB x Lai Sind) qua cac thang tudi

Tudi Mean = SD
(thang) N Chung N Puc N Cai

0 60 30,05 + 0,61 30 30,73 + 2,52 30 29,37 £ 2,57
3 60 114,17 £ 5,80 30 117,60 + 4,87 30 110,73 4,52
6 60 186,35 + 11,11 30 192,70 + 9,49 30 180,00 + 8,80
9 60 254,17 + 13,87 30 263,20 + 10,59 30 245,13 £ 10,51
12 60 327,33 £ 18,51 30 339,43 + 14,22 30 315,23 + 13,86
13 20 354,75 + 20,68 10 371,50 + 16,19 10 338,00 + 4,13
14 20 382,55 + 21,23 10 399,80 + 16,50 10 365,30 + 4,24
15 20 410,83 + 21,93 10 428,70 + 16,96 10 392,95 + 4,18
16 20 439,38 + 22,63 10 458,00 + 17,28 10 420,75 + 3,46
17 20 467,95 + 23,49 10 487,40 + 17,66 10 448,50 + 3,54
18 20 496,60 + 24,36 10 517,00 + 17,81 10 476,20 + 3,22
19 10 547,40 + 17,46 10 547,40 + 17,46 - -

20 10 577,60 + 17,15 10 577,60 + 17,15 - -

21 10 608,00 + 16,59 10 608,00 + 16,59 - -

22 10 638,60 + 16,23 10 638,60 + 16,23 - -

23 10 668,90 + 15,98 10 668,90 + 15,98 - -

24 10 699,40 + 15,18 10 699,40 + 15,18 - -

Bang 5. Tham s6 wéc tinh ctia mé hinh sinh trudng trén bo lai F,(BBB x Lai Sind)

- Gioi Tham sb N 2
M6 hinh tinh Ham sinh trwéng R
m = SE atSE b+ SE

Logistic Puc 815,48 + 14,17 9,85+ 0,23 0,16 £0,003 Y, =851,48/[1+9,85%exp(-0,16*T)] 98,76
Cai 552,53 + 12,45 8,22 +0,23 0,20 £0,006 Y, =552,525/[1+8,22*exp(-0.20*T)] 98,39
Von Puc 1403,51 + 54,34 0,66 + 0,003 0,05+0,002 Y =1403,51*[1-0,66*exp(-0,05*T)]> 99,34
Bertalantty Cai 861,48 + 36,41 0,63 + 0,004 0,07 £0,003 Vi, = 861,48*[1-0,63*exp(-0,07*T)]° 99,20
Gompertz Puc 1087,32 + 29,87 2,89 + 0,02 0,08 £0,002 Y= 1087,32*exp[-2,89*exp(-0.08*T)] 99,20
Cai 703,42 + 22,82 2,65+ 0,03 0,10 £0,004 Y, =703,42*exp[-2,65"exp(-0.10*T)] 98,99
Brody Puwc  4756,88 + 508,52 1,00 + 0,001 0,006 + 0,002 Y, =4756,88*[1-1,00*exp(-0.006*T)] 99,20
Cai 2547,99 +£414,59 0,99 + 0,002 0,01 £0,002 Y, =2547,99*[1-0,99*exp(-0.01*T)] 99,40
Negative Pwc  1557,26 £ 127,97 1551,09+ 125,63  0,02+0,002 Y =1557,26-1551,09*exp(-0.02*T) 98,28
Exponential Cai 1083,56 + 88,03 1062,88 + 86,74 0,03 +0,003 Y =1083,56-1062,88*exp(-0.03*T) 98,87

Ghi chi: Y 1a khoi Iugng (kg), T la tudi (thang), m: khéi lugng hic trudng thanh udc tinh (kg), a: hidng s6 tich hop
lién quan dén khéi Iugng so sinh, b: hing s6'lién quan dén téc dé sinh trudng.
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Ghi chi: KL: Khéi lugng co thé (kg); TUOI: tuéi cia bo (thang).

Hinh 1. Puéng cong sinh truéng ctia bo lai F,(BBB x Lai Sind) duc va cai
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St dung ham héi quy phi tuyén tinh mé ta sinh trudng clia bo lai F1(BBB x Lai Sind)

Bang 6. Tham s6 thong ké danh gia miic do tin cay
cua mo hinh sinh truéng trén bo lai F,(BBB x Lai Sind)

M& hinh Gigi tinh ME MSE MAE MAPE MPE R?
Logistic Puc -1,85 511,16 18,00 20,28 -14,58 98,76
Cai -1,44 305,32 14,37 19,55 -12,88 98,39
Von Bertalanffy Puc -0,64 227,30 14,29 12,39 -7,06 99,34
Cai -0,53 151,97 10,47 11,66 -6,26 99,20
Gompertz Puc -0,99 331,30 15,43 14,92 -9,34 99,20
Cai -0,80 191,65 11,73 14,15 -8,24 98,99
Brody buc 0,14 328,12 14,62 8,38 3,98 99,20
Cai 0,10 114,07 8,09 4,36 0,89 99,40
Negative Exponential Puc 0,23 708,57 21,92 14,54 7,56 98,28
Cai 0,09 214,55 11,26 7,92 3,26 98,87

Ghi chii: R? cang 16n cang tot; MSE cang nhd thi cang tot, tri tuyét déi cua ME, MAR, MPE, MAPE cang nhé thi

cang tot.

Bang 7. Uéc tinh tudi, khoi lugng tai diém uén

Chi tiéu Gigi tinh Logistic Von Bertalanffy Gompertz
Tuéi tai diém ubn (thang) Puc 20,41 15,47 15,98
Cai 14,29 10,05 11,49
Khéi lwong tai didm ubn (kg) Puc 407,74 415,44 400,13
Cai 276,27 255,00 258,86

Nhiéu nghién ctiu khac nhau béo cdo nhiing
két qua khac nhau khi lya chon mé hinh uéc
tinh sinh trudng ctia cac giéng bo. Theo Behr &
cs. (2001), mdé hinh Bertalanffy va Richards la
phu hop hon ca dé ude lugng sinh trudng theo
tudi cho bo BBB duc va mé hinh Brody phu hgp
cho bd cai. Tutkun (2019) cho biét mé hinh
Gompertz dugc tim thdy la phu hgp nhat vé
tong thé cho su tang trudng cta bo duc giong
Holstein. Selvaggi & cs. (2017) bao céo rang mo
hinh Logistic 1a pht hgp va hitu ich dé nghién
cliu su ting trudng cua bo duc gidng Padolica.
Cano & cs. (2015) cho biét ham Von Bertalanffy
mb ta t6t qua trinh sinh trudng theo tudi, trong
khi logistic ham khéng phu hgp nhat. Goldberg
& Ravagnolo (2015) da phan tich cic duong cong
téng trudng cho bd Angus st dung cac md hinh
phi tuyén tinh khic nhau va két qua cho thay
cic udc tinh tét nhat theo trong lugng so sinh
thu dugc tit Gompertz va mé hinh Richards.
Nhu vay, viéc lya chon ham sinh truéng phu
hop dé uéc tinh sinh trudng cta bo theo cac do
tudi khac nhau c6 thé phu thudc vao yéu td
giéng bod, d6 tudi nao phit hgp hon véi ham nao...
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Tudi va khéi lugng uée tinh tai diém udn
duge trinh bay 6 bang 7. Két qua cho thay bo
F,(BBB x Lai Sind) c6 tudi tai diém uén dao
dong trong khoang 15,47-20,41 thang tudi, va
khéi lugng tai diém uén trong khoang ti
400,13-415,44kg d6i véi bdo duc; 10,05-14,29
thang va 255-276,27kg déi véi bo cai.

Néu nhu can nhic ham Von Bertalanffy 1a
ham phu hgp dé udc tinh sinh trudng theo do
tudi cta bo F, BBB (R2 cao nhit va cac tham sé
MSE thé&p nh&t) thi tudi va khéi lugng tai diém
udn lan lugt 14 15,47 thang va 415,44kg.

Diém udén 1a mot gia tri quan trong dé giup
ngudi chan nuéi ndm duge dic tinh cac giai
doan sinh trudng cta vat nudi. Trong ham sinh
trudng, diém uén 1a vi tri dudng cong sinh
trudng tich lay chuyén tit pha sinh trudng cham
sang pha sinh truéng nhanh. Theo Brody
(1945), diém udn cta dudng cong sinh trudng
trung v6i su bat dau cta tudi day thi va cing véi
su gia ting ty 1& chat béo sau giai doan d6. Nhu
vay khi biét duge d6 tudi udc tinh tai diém uén,
ngudi chin nuéi sé chu dong dudc cach thic
chan nuo6i, dinh duéng phu hdp cho bo tang
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trudng nhanh chéng dén giai doan giét mé dé
dat dugdc hiéu qué chan nuéi tot hon.

4. KET LUAN

Trong cac ham (Logistic, Von Bertalanffy,
Gompertz, Brody va Negative Exponential) dugc
st dung dé mé ta sinh trudng cta bo lai F,(BBB
x Lai Sind) theo d6 tudi, mé hinh Von
Bertalanffy 14 phu hop nhat véi R? cao nhat,
ME, MSE, MPE va MAPE th4p nhAt.

Ham Von Bertalanffy:

Bo duc: Y, = 1403,51*[1-0,66*exp(-0,05*T)]?

Bo cai: Y;, = 861,48*[1-0,63*exp(-0,07*T)]°

Tu6i va khoi lugng tai diém uén udc tinh
ciia bo lai theo mé hinh Von Bertalanffy 1la
15,47 thang va 415,44kg.

Dé nghi st dung ham sinh truéng Von
Bertalanffy dé du doan sinh trudng cta lai
F,(BBB x Lai Sind) qua cac dé tuéi dé phuc vu
cho cong tac gidng.
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