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TOM TAT

Nghién ctru dwoc tién hanh nham mé hinh hoa déng thai sinh trwéng dé wéc tinh khéi lwong, tang khdi lwong
va du bao tudi giét thit phu hop clia ga Hac Phong. Téng s6 100 ga (53 tréng va 47 mai) dwoc theo déi khéi lvong
ca thé IGc 1 ngay tudi va 13p lai hang tuan dén 20 tuan tudi. Di liéu vé& sinh trwéng ctia ga Hac Phong dwoc phan tich
bang phan mém R 4.2.2. Bdy ham sinh trwdng (von Bertalanffy, Janoschek, Gompertz, Logistic, Lopez, Richards va
Weibull) dwoc st dung d& danh gia tinh phu hop véi dong thai sinh trwdng cia loai ga nay. Két qua cho thdy ham
Lopez phii hgp nhét d& mé hinh hoa déng thai sinh trwéng cla ca ga tréng va mai. Tang khéi lwgng hang tudn dat
cwe dai & tuan tudi 6 d6i voi ca ga trdng va mai. Tang khéi lwong binh quan ca ky (AWG) clia ca ga trdng va ga mai
dat cao nhét Itc 17,34 tuadn twong (ng véi khdi lwong co thé dat 1.105g, trong dé ga tréng cé AWG dat cao nhét lic
21,72 tuan tudi va ga mai c6 AWG dat cao nhét ltc 12,23 tuan tudi. Thoi diém giét thit cho hiéu qua k¥ thuat cao nhét
I 17,34 tudn twong (ng v&i khdi lwong co thé dat 1.105g dbi véi ca ga tréng va mai Hac Phong.

T khéa: Pudng cong sinh trudng, ga ban dia, ga Hac Phong, ham hdi quy phi tuyén tinh.

Modelling Growth Curves to Predict Live Weight,
Weight Gains and Suitable Slaughter Age for Hac Phong chicken

ABSTRACT

This study was carried out to determine growth curve models for estimating live weight, weight gains and
suitable slaughter age for Hac Phong chicken. A total of 100 (53 males and 47 females) birds were raised and and
individual live weight data was collected every week from 1 to 20 weeks of age. The data for growth performance was
analyzed in R software (version 4.2.2). Seven growth functions, viz. (von Bertalanffy, Janoschek, Gompertz, Logistic,
Lopez, Richards, and Weibull), were used to be fitted with the growth data. The results showed that Lopez function
was the best model to describe the growth of Hac Phong males and females. The weekly gain (WG) reached the
maximum at the 6" week age for both male and female chockens. The maximum of the average weekly gain (AWG)
was obtained at the 17.34™ week for both of the male and female; 21.72" week of age and the 12.32" week of age
for the male and the female, respectively. This suggested the suitable slaughter ages are 17.73 weeks for both of the
males and females, with a weights of 1,105g.

Keywords: Growth curve, local chicken, Hac Phong chicken, nonlinear models.

. » A tai mot s6 viung cua tinh Quang Ninh va Trun
1. DAT VAN DE . s Quang &

tam nghién ctu vit Dai Xuyén da ti€p nhan

Ga Héc Phong c6 ngudn géc tit Trung Quéc
v6i cac diac diém ngoai hinh tuong tu nhu ga Ac,
ga H’'moéng ctua Viét Nam véi 16ng, da, thit va
xuong déu c6 mau den (Nguyén Thi Phuong
Giang & cs., 2022). Gidng ga nay da dudc nudi
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gidng ga nay dé nudi bao tén ngudn gen tit nam
2006. K&t qua nghién ctiu buéc dau cho thay
loai ga nay c6 kha ning chéng chiu bénh tét, da
thich nghi va phu hop véi diéu kién chin nudi
tai Viéet Nam (Nguyén Thi Phuong Giang & cs.,
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2022). Tuy nhién, viéc udc tinh khéi lugng, tang
khéi lugng va xac dinh thoi diém giét thit phu
hgp ctia gidng ga nay van chua dudc thuc hién.

Nhiéu nha nghién cttu da m6 hinh hoa quy
luat sinh trudéng cta nhiéu gidhg ga dé du bao
vé khéi lugng, tang khéi lugng ¢ moi thoi diém,
ti do6 c6 co sd khoa hoc cho viée chiam soéc, nudi
dudng, quan 1y va dic biét 1a xac dinh dudc thoi
diém giét thit phtt hgp nhdm mang lai hiéu qua
chén nuoi cao hon. Mé hinh héi quy phi tuyén
tinh da duge st dung dé mo ta déng thai sinh
trudng cua ga (Goliomytis & cs., 2003; Kuhi &
cs., 2003; Porter & cs., 2010; Osei-Amponsah &
cs., 2014).

Tai Viét Nam, nghién ctu vé dong thai sinh
trudng ctia ga ciing da dudc thuc hién trén céc
giong ga Mia (Nguyen Hoang & cs., 2021; Hoang
Anh Tuén & cs., 2022), ga Ri (Bo & cs., 2022) va
ga lai F1 Ho6 x Luong Phuong (Ha Xuan Bo &
Ding Thuy Nhung, 2022). Hoang Anh Tuidn &
cs. (2022) da st dung ham héi quy phi tuyén tinh
dé uwéc tinh khéi lugng, tang khoi lugng va xéc
dinh thoi diém giét thit mang lai hiéu qua kinh
t& cao nhat § giia 15-16 tuan doi véi ga trong
Mia va gitta 14-15 tuén tudi déi véi ga méai Mia.
Tuy nhién, cac nghién ctiu xac dinh thoi diém
giét thit phtt hop cia ga bang ham hdi quy phi
tuyén tinh tai Viét Nam con khi han ché va dic
biét chua c6é nghién ctiu nao tai Viét Nam st
dung ham héi quy phi tuyén tinh dé x4c dinh
tang khoi lugng va du doan tudi giét thit phu hop
cua ga Héc Phong. Do d6, nghién ctu nay st
dung 7 ham héi quy phi tuyén tinh (von
Bertalanffy, dJanoschek, Gompertz, Logistic,
Lopez, Richards va Weibull) dé uéc tinh dua trén
két qua theo doi khoi lugng tit 1 ngay tudi dén 20
tudn tudi nham xac dinh ham héi quy phi tuyén
tinh phat hop nhat dé mé ta sinh trudng cia ga
Héc Phong va du doan ting khéi lugng, thoi diém
giét thit pht hgp cta gidng ga nay.

2. PHUONG PHAP NGHIEN cUU
2.1. Vat liéu

Ga Héc Phong thuong phdm gdém 100 con
(53 trong va 47 mai) nudi tit 1 ngay tudi dén hét
20 tuan tudi tai trai thuc nghiém Khoa Chin

nudi, Hoc vién Nong nghiép Viét Nam tu 2/2021
dén 9/2021.

2.2. Phuong phap nghién ctiu

Ga dugc deo s6 chan cho ting con va nudi
tach riéng tréong mai trong chuéng ban kin. Ga
dudge cho #n, udng nudc tu do. Quy trinh chim
séc nudi dudng va thanh phan khdu phan thic
an nudi ga dugc mod ta trong nghién ctiu cua
Nguyén Thi Phuong Giang & cs. (2022). Khéi
lugng dude xac dinh bang cach can ga vao budi
sang trudc khi cho an, can lip lai hang tuan véi
cung thoi diém bing can dién ti (giai doan tir 1
ngay tudi dén 7 tudn tudi) va bing can déng hd
(Nhon Hoa, loai 5kg, sai s6 20g) giai doan ti 8
dén 20 tudn tudi. S6 lidu vé khéi lugng cia 100
ga Hic Phong (53 trong va 47 mai) dude theo doi
tir 1 ngay tudi dén 20 tuan tudi va dudc khao sat
bang 7 ham hoi quy phi tuyén tinh, gbm von
Bertalanffy (Von Bertalanffy, 1957), Janoschek,
Gompertz (Gompertz, 1825), Logistic (Pearl,
1977), Lopez (Lépez & cs., 2000), Richards
(Richards & Kavanagh, 1945) va Weibull
(Murthy & cs., 2004). Bay ham héi quy phi
tuyén tinh duge st dung dé mé ta sinh trudng
cua ga Hic Phong dugc trinh bay 6 bang 1.

Cac tham s6 W, - khoéi lugng ldc mot ngay
tudi; a - khéi lugng tiém can ldc trudng thanh
(g); k - hang s6 bién thién téc do sinh trudng;
B - tudi (tudn) tai diém udn (Gompertz va
Logistic) va tudi khi ga dat dudc mot niia téc do
sinh trudng téi da (von Bertalanffy, Bridge,
Janoschek, Lopez, Monomolecular, Richards va
Weibull); m - 1& tham s& x4c dinh vi tri claa
diém uén dudc udc tinh bing ham héi quy phi
tuyén tinh véi phan mém R 4.2.2 (R Core Team,
2022). Cac tham s6 nay cua 7 ham (von
Bertalanffy, dJanoschek, Gompertz, Logistic,
Lopez, Richards va Weibull) dudc uéc tinh béing
cau lénh nlsLM() trong g61 minpack.lm (Elzhov
& cs., 2016) cia phan mém R 4.2.2. Tang khéi
lugng hang tudn (WGt) 14 su chénh léch khéi
lugng ga & tudn tudi t so véi tudn trude d6
(WG, = BW, — BW, ;). Gia tri nay chinh 1a dao
ham bac 1 cia ham sinh trudng vi né thé hién su
thay d6i khoi lugng ga khi tang mét don vi tudi
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(WG, = dBW/d,)). Gia tri AWGt dugc tinh bing
tong khéi luong ting ca ky chia cho s6 tudn tudi
d&d nuoi theo cong thic AWG, = (BW, — BW\)/t;
trong d6 BW, 1a khéi luong ga & tudn tudi t va
BW, 1a khéi lugng ga con 1 ngay tudi. Gia tri
AWG, cuc dai (AWGmax) dugec xac dinh khi
AWG, = WG,. Thoi diém giét thit phu hgp khi
AWGmax dat gia tri cuc dai va 1a diém giao
nhau ctua hai duong WG, va AWG, trén d6 thi
(Hinh 1, 2 va 3). Phuong phap nay dua theo
nguyén tic vé xac dinh ning sudt binh quan
(average product - AP) cuc dai cia quy luat
(hiéu
(Drummond & Goodwin, 2004; Nguyén Xuan
Trach, 2023).

Tham s6 AIC
criterion) va BIC

ning suat bién suat) gidm dan

(Akaike's
(Bayesian

information
information
criterion) thudng dude st dung dé so sanh gita
cac md hinh va dugec xac dinh bing cau lénh
AIC(), BIC() trong phan mém R. Sai s6 tiéu
chuén ctia ham héi quy (SER) ciing dudc st
dung nhu mot tiéu chudn dé lya chon mé hinh

t6t nhat va SER dudc tinh theo md ta cua
Garcia-Muiiiz & cs. (2019). Cac tiéu chuén
thong tin AIC, BIC va SER dudc xép hang tu
thap nhat (= 1) dén cao nhat (= 7). Hé s6 xac dinh
dugc x&p hang tit 16n nhit (= 1) dén nhd nhat
(= 7). M6 hinh mé ta sinh trudng dugc coi 1a tot
nhat khi ¢6 gia tri AIC, BIC va SER nho6 nhit va
hé s6 xac dinh (R2) cao nhat, tuong ting véi gia
tri xép hang ctia cac tham s6 nay déu bang 1. Du
bao khéi Iugng bang cau lénh predict() va hé s
tuong quan gitia khéi lugng thuc t€ va khéi
Lugng uée tinh theo mé hinh duge tinh bang cau
lénh cor() trong phan mém R 4.2.2.

3. KET QUA VA THAO LUAN

3.1. Tham sé udc tinh va danh gia mic do
tin cidy ciia cac ham mé ta sinh trudng cua
ga Hac Phong

Céc tham s8 ude tinh, tudi va khéi lugng tai

diém uén cia cac ham sinh trudng trén ga Héc
Phong dudc trinh bay 6 bang 2.

Bang 1. Ham sinh trudng st dung trong nghién ctru

Ham Cong thire

Tudi tai diém udn

Khéi lwong tai diém udn

von Bertalanffy BW, = ax(%ﬁxe"‘“)

Janoschek BW, =a— (o —W,)xe™"
Gompertz BW, =axe "
Logistic a
BW, = ————x
Bx (1 +e )
Lopez (Wo x B +auxt)
Richards
BW,=— %
(1-p+e™)r
Weibull

BW, =a—Bxe™”

In(3xp) 8xa
k 27
(f(n:r_n;?l a—(a—k)xe%m
In(p) @
k e
In(p) o
k 2
B{EE:HQ {(1+|1)XBW02+(1IIJX(X:|
In(mxp) a
k (m+1)%

Ghi chi: BW,: Khéi ligng udc tinh ctia ga tai tudn tudi t (g); WO: khoéi lugng lic moét ngay tudi; a: Khoi Iugng
tiém can Iic trudng thanh (g); k: Hang s6 bién thién téc do sinh trudng; f: Tudi (tudn) tai diém uén (Gompertz
va Logistic) va tudi khi ga dat dudc mot nia téc do sinh trudng téi da (von Bertalanffy, Janoschek,
Lopez, Richards va Weibull); m: Tham s6 xdc dinh vi trf cia diém uén va exp: Ham s6 mi cua e; e: s6

Euler (~ 2,718282).
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Bang 2. Tham s6 udc tinh cua bay ham mo ta sinh trudng cua ga Hic Phong
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Tinh bigt Tudi va
mé hin'h a+SE B+SE k + SE m + SE wo + SE k'hollzlu’(yn‘g
tai diém uon
Chung
Von Bertalanffy 1968,18 + 54,55 0,73 £ 0,01 0,08 + 0,003 9,48 583,16
Janoschek 2731,62 + 402,90 0,01 + 0,001 1,29+ 0,05 18,33 £ 7,71 9,22 553,20
Gompertz 1665,16 + 32,21 3,36 £ 0,04 0,12 + 0,003 9,94 612,58
Logistic 1372,51 + 15,53 13,4 £ 0,37 0,23 + 0,004 11,05 686,25
Lopez 4314,71 + 735,60 39,32+ 8,05 1,33+0,06 19,91 £7,80 8,91 546,67
Richards 3087,95 + 518,48 0,04 + 0,01 0,98 + 0,02 -0,7 £ 0,07 9,09 558,63
Weibull 2731,77 £ 402,96  2713,44 £407,28 0,01 £ 0,001 1,29+ 0,05 - -
Tréng
Von Bertalanffy 2472,96 + 76,58 0,75 + 0,005 0,07 + 0,002 - - 11,20 732,73
Janoschek 3049,61 + 405,65 - 0,01 £ 0,001 1,41 £ 0,05 28,11 £ 6,95 11,97 770,46
Gompertz 1976,97 + 40,37 3,56 £ 0,04 0,11 £ 0,003 - - 11,14 727,29
Logistic 1549,65 + 17,76 15,69 £ 0,40 0,23 + 0,004 - - 11,79 774,82
Lopez 5081,70 + 833,27 40,11 7,19 1,43 +0,06 - 28,51 +7,07 11,90 785,96
Richards 3359,71 £ 499,72 0,04 + 0,009 0,94 £0,03 -0,56 + 0,07 - 11,83 780,80
Weibull 3049,61 £405,65 3021,51+409,55 0,009 + 0,001 1,41 +0,05 -
Mai

Von Bertalanffy 1583,32 + 48,50 0,71+ 0,01 0,10 + 0,004 - - 7,93 469,13
Janoschek 2126,85 + 328,26 - 0,02 + 0,002 1,23 +0,07 11,76 £ 10,63 6,30 362,19
Gompertz 1401,92 + 31,77 3,20 £ 0,06 0,13 + 0,005 - - 8,70 515,74
Logistic 1209,20 + 17,37 11,70 £ 0,47 0,24 + 0,006 - - 10,16 604,60
Lopez 3105,13 £ 541,15 30,53 +7,01 1,29 + 0,08 - 14,96 + 10,69 6,17 362,89
Richards 2329,63 + 386,58 0,04 + 0,01 0,99 £+ 0,02 -0,76 + 0,09 - 6,09 358,51
Weibull 2126,81 + 328,24 2115,05+ 334,06 0,019+0,002 1,23 +0,07 -

Ghi chii: w,: Khéi Iugng Itic mét ngay tudi; a: Khoi luong tiém can Iic truéng thanh (g); k: Hing s6 bién thién toc do

sinh trudng; p: Tudi (tudn) tai diém uén (Gompertz va Logistic) va tudi khi ga dat duge mot nita toc do sinh trudng

t6i da (von Bertalanffy, Janoschek, Lopez, Richards va Weibull); m: Tham s6 xac dinh vi tri ctia diém uén.

Khéi lugng tiém can uéc tinh (a) ctia ga
Hic Phong dat gia tri thdp nh&t ¢ ham
Logistic (1.372,51g) va cao nhit 6 ham Lopez
(4.314,71g). Gia tri nay c6 xu huéng tuong tu
d ga trong va ga mai, dat thap nhat khi udc
tinh v61 ham Logistic (1.549,65¢g va 1.209,20g)
va cao nhat khi udc tinh v6i ham Lopez
(5.081,70g va 3.105,13g). Khoi lugng tiém can
ctia ga mai Hac Phong khi dudc uéc tinh 6 bay
ham héi quy phi tuyén tinh nay luén thap hon
so vOi ga trong.

Nguyen Hoang & cs. (2021) khi nghién ctu
doéng thai sinh trudng trén ga Mia cho thiy,

khéi lugng tiém can udc tinh cia ga tréng va ga
mai dat thap nhat 6 ham Logistic (2.241,91g va
1.537,36g) va cao nhat é ham Bridges (2.465,60g
va 1.958,36g). Két qua cong bd cia Hoang Anh
Tuén & cs. (2022) cho thay khéi lugng udc tinh
tiém can ctia ga Mia trong va mai cling dat thap
nhat & ham Logistic (2.453g va 1.765g) va dat
cao nhat 6 ham Lopez (3.348g va 2.591g). Két
qua cdng bd cua Bo & cs. (2022) cho thay khéi
lugng uéc tinh tiém can cta ga Ri tréng va mai
dat thap nhat 6 ham Logistic (2.130g va 1.500g)
va cao nhat 6 ham von Bertalanffy (2.600g va
1.816g). Nhu vay, két qua nghién cétu nay vé



Mb hinh hoa déng thai sinh trwdng dé& wéc tinh khéi lwong, tdng khéi lwgng va xac dinh tudi giét thit phi hop cia ga

Héc Phong

khoi lugng tiém can uéc tinh cia ga Hac Phong
c6 xu huéng tuong tu véi két qua cong bd cua
Nguyen Hoang & cs. (2021), Hoang Anh Tudn &
cs. (2022) trén ga Mia va Bo & cs. (2022) trén ga
Ri. K&t qua cong bo cua Osei-Amponsah & cs.
(2014) cho thay khéi lugng tiém can uéc tinh
trén ga ban dia Ghana d6i véi con tréng dat
1.607g dén 1.777g va d6i véi con mai dat 1.170g
dén 1.332g.

Khéi lugng tiém can cta ga HAc Phong
trong nghién ctu nay cé xu huéng cao hon so véi
két qua cong bo trén ga ban dia cua Italy (Rizzi
& cs., 2013), ga Creole (Mata-Estrada & cs.,
2020), ga Castellana Negra (Miguel & cs., 2008).

Hang s6 bién thién vé toc do sinh trudng (k)
duge uée tinh bang cac ham héi quy phi tuyén
tinh trong nghién cu nay c¢6 xu huéng tuong tu
v6i két qua céng bo trén ga vang cua Trung
Quéc (Yang & cs., 2006), ga Mia (Nguyen Hoang
& cs., 2021), ga Ri (Bo & cs., 2022) va ga ban dia
cua Han Quéc (Manjula & cs., 2018).

Ga Héc Phong trong nghién ctu nay c6 tudi
dat diém udn tir 8,91 dén 11,05 tudn véi khoi
lugng tai diém uén tit 546,67g dén 686,25g.
Trong d6, ga mai c6 tudi va khéi lugng tai diém
udn thap hon so véi ga trong. Két qud nghién
ctiu ngay vé tudi va khoi lugng tai diém uén caa
ga Hic Phong c¢6 xu hudng tuong tu véi két qua
cong bd ctia Bo & cs. (2022) khi nghién ctiu vé
dong thai sinh trudng ctia ga Ri ciing cho ring
ga mai c6 tudi va khoi lugng tai diém uén thép
hon so véi ga trong. Két qua nghién ctiu nay vé
tudi va khéi lugng tai diém udn cua ga mai va
ga trong Hic Phong c¢6 xu huéng tuong tu véi
két qua cong bd cia Nguyen Hoang & cs. (2021),
Hoang Anh Tu4n & cs. (2022) khi nghién ctiu
trén ga Mia.

Cac tham s& danh gi4d mtc do tin cay, kha
niang uéc tinh khéi lugng cta ga HAc Phong
dudc thé hién qua bang 3.

Tiéu chudn quan trong dé danh gia ham
sinh trudng phu hdp bao géom hé s6 xac dinh
(R?), tiéu chudn thong tin Akaike (AIC, Akaike's
information criterion), tiéu chudn théng tin
Bayesian (BIC, Bayesian information criterion)
va sai s6 tiéu chuédn ctia m6 hinh héi quy (SER,
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Standard error of the regression). Ké&t qua
nghién cu nay cho thay hé s6 xac dinh cta tat
ca 7 ham déu cao hon 93% d6i véi két qua uée
tinh dua trén s6 liéu vé khéi lugng chung bao
gdm ca ga tréng va ga mai. Trong khi d6, hé s6
xac dinh cta tat cd 7 ham héi quy phi tuyén
tinh déu cao hon 92% d6i véi két qua ube tinh
chi dua trén sb liéu cta ga mai va dat trén 97%
doi véi két qua ude tinh trén sd liéu vé khoi
lugng cua ga trong (Bang 3). Diéu nay cho thay
ring, kha ning sinh trudng cua ga Hic Phong
c6 thé duge udc tinh bing bat ky ham sinh
truéng nao trong 7 ham da st dung trong
nghién ctu nay. Xét theo tiéu chuédn théng tin
Akaike (AIC), tiéu chudn thong tin Bayesian
(BIC), sai s6 tiéu chudn cia mé hinh hdi quy
(SER), hé s6 xac dinh (R% va két qua xép hang
clla cic tham s6 nay (Bang 3) thi ham Lopez
duge coi 1a phu hgp nhat dé mé ta dong thai
sinh trudng chung cho ga Hac Phong (bao gbm
ca ga trong va mai) vi cé hé s6 xac dinh cao nhat
(R? = 94,19%), AIC thap nhat (25.208,77) va BIC
thdp nhat (25.237,02). Tuy nhién, c6 su khac
biét vé ham héi quy phi tuyén tinh pha hop dé
udc tinh khéi lugng, tang khéi lugng clua ga
trong va ga mai. D61 véi ga trong, ham Weibull
dudgc coi 1a phit hgp nhat vi c6 hé s6 xac dinh cao
nhat (R? = 97,81%), AIC thap nhat (11.018,41),
BIC thap nhat (11.042,88) va SER thap nhat
(15,08). Trong khi d6, ham Lopez dudgc coi la
pht hop nhit dé mé ta dong thai sinh trudng
cla ga mai vi c6 hé sd xéc dinh cao nhat
(R?=93,51%), AIC th&p nhat (13.292,88) va BIC
thdp nhat (13.317,95). Bén canh d6, ham
Logistic dudc coi 1a khong phu hop nhat véi
dong thai sinh trudng ca ga trong va mai vi cb
hé s6 xac dinh dugc xép hang thap nhat, AIC,
BIC va SER cao nhéat. Tuy nhién, cling cin thay
rang su phut hop clia cac ham néi trén d6i véi ga
Hic Phong trong nghién cttu nay chi duge dam
bao trong giéi han 20 tudn tudi. C6 su khac
nhau kha 16n vé cac tham s6 dong thai (o, B, k va
m) gitia 7 ham, phan 4nh dinh dang ddng thai
(dudng cong toan db thi) khac nhau gitia cAc ham
d6. Mt khac, su khac nhau d6 cting ¢6 thé do s6
liéu khao sat chi c6 dén 20 tudn tudi ma chua
khao sat dén khi khéi lugng ga Héc Phong thuc
sy tiém can khéi lugng trudng thanh.
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Bang 3. Tham s6 thong ké danh gia miic do tin cay

cua cac ham sinh trudng do6i véi ga Hic Phong

Xép hang mé hinh dwa trén cac tham sé

Tinh biét/mé hinh AlC BIC SER R?
AlC BIC SER R?
Chung
Bertalanffy 5 5 5 5 25.234,30 25.256,90 21,99 94,11
Janoschek 2 2 4 2 25.209,95 25.238,20 19,06 94,19
Gompertz 6 6 6 6 25.284,68 25.307,28 27,51 93,97
Logistic 7 7 7 7 25.471,01 25.493,61 42,74 93,41
Lopez 1 1 3 1 25.208,77 25.237,02 18,88 94,19
Richards 4 4 2 4 25.211,01 25.239,26 18,67 94,18
Weibull 3 3 1 25.209,95 25.238,20 18,52 94,19
Tréng
Bertalanffy 5 5 5 1 11.026,78 11.046,36 16,66 97,81
Janoschek 1 1 3 1 11.018,41 11.042,88 15,51 97,81
Gompertz 6 6 6 1 11.064,02 11.083,6 21,52 97,81
Logistic 7 7 7 7 11.222,26 11.241,84 36,51 97,42
Lopez 3 3 4 1 11.018,81 11.043,28 15,58 97,81
Richards 4 4 2 1 11.019,58 11.044,06 15,26 97,81
Weibull 1 1 1 1 11.018,41 11.042,88 15,08 97,81
Mai
Bertalanffy 5 5 5 5 13.313,56 13.333,62 29,23 93,32
Janoschek 3 3 4 1 13.294,96 13.320,04 26,43 93,51
Gompertz 6 6 6 6 13.346,65 13.366,71 34,28 93,12
Logistic 7 7 7 7 13.462,03 13.482,09 48,69 92,35
Lopez 1 1 3 1 13.292,88 13.317,95 26,04 93,51
Richards 2 2 1 1 13.294,70 13.319,78 25,64 93,51
Weibull 3 3 2 1 13.294,96 13.320,04 25,69 93,51

Ghi chu: AIC: Tiéu chuan théng tin Akaike, BIC: Tiéu chuédn théng tin Bayesian; SER: Sai s6 tiéu chuén

ctiia ham hoi quy va R?: Hé s6 xac dinh.

Két qua vé hé sd xac dinh ctia cAc ham sinh
trudng trong nghién ctiu nay c6 xu huéng tuong
tu véi két qua cong bd cia Hoang Anh Tudn &
cs. (2022), nhung thap hon két qua cong bd cua
Nguyen Hoang & cs. (2021) khi nghién ctu vé
dong thai sinh trudng ctia ga Mia bang mot s6
ham héi quy phi tuyén tinh. K& qua vé hé so
x4c dinh ctia cAc ham sinh trudng trong nghién
ctiu nay thap hon két qua cong b cua Bo & cs.
(2022) khi nghién ctiu vé dong thai sinh trudng
cta ga Ri bang mot s6 ham hdi quy phi tuyén
tinh. Nguyén nhan cta su khic nhau nay 1a do
cac nghién ciiu dudc thuc hién trén cic giong ga
khac nhau, diéu kién cham séc nudi dudng khac

nhau va thoi diém can khéi lugng két thic ciing
khéac nhau.

3.2. Uéc tinh khéi lugng, tang khéi lugng
cua ga Hic Phong theo tuin tudi

Két qua udc tinh khéi Iugng theo thang tudi
(BW), ting khéi lugng hang tuan (WG) va tiang
khéi lugng binh quan ca ky (AWG) theo ham
Lopez va ham Weibull d6i véi ga trong va mai
dugc trinh bay & bang 4, hinh 1, 2 va 3.

Khéi Iugng ga Héic Phong ting lién tuc ti
trong thoi gian nghién ctu tit 1 ngay tudi dén 20
tuan tudi. Tai thoi diém 20 tudn tudi, khéi lugng
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cua ga Héc Phong dat 1.257,91g, trong dé ga
trong c6 khoi luong (1.370,26¢) cao hon so véi ga
mai (1.158,28g). Gia tri WG uéc tinh theo dao
ham bac 1 cia ham sinh truéng da lya chon ciing
sat v6i s liéu WG tinh tir khoi lugng thuc té& ctia
ga Hic Phong (Bang 4). Piéu nay cho thay ring,
kha nang tang khoi lugng ctia ga Hic Phong dugc
thé hién théng qua quy luan hiéu suét gidm dan
va phan anh xu huéng tang dan tiu dau va dat
cao nhét & mot do tudi nao d6 roi giam dan. Tang
khoi lugng hang tudn dat cao nhat lic 6 tuin
tudi doi véi ga Héc Phong (97,68 g/tudn), trong
d6 ga trong c6 WG (90,47 g/tuan) thap hon so
v6i ga mai (104,08 g/tuan) (Bang 4). Tang khoi
lugng binh quan ca ky (AWG) ctia ca ga trong va
ga mai dat cao nhat lic 17,34 tudn tuong dng
v6i khéi lugng co thé dat 1.105g, trong d6 ga
trong c6 AWG dat cao nhat lic 21,72 tudn tuong
tng v6i khéi lugng co thé dat 1.511g va ga mai
c6 AWG dat cao nhat ldc 12,23 tuan tuong Gng
v6i khéi luong co thé dat 741g. Do d6, cac d6
tu6i cho AWG t6i da uéc tinh bang ham héi quy
phtt hop nhat néi trén dude coi 1a do tudi giét
thit t6i vu ky thuat déi véi ga Hac Phong.

Xac dinh dudgc ham sinh trudng phu hgp
khéng chi cho phép udc tinh duge khéi lugng ga
Hic Phong ma con giup ude tinh dude téc do

A

tang khéi lugng & bat ky thsi diém nao trong
chu ky chin nubi cling nhu téng khéi lugng binh
quan tinh dén thoi diém d6. S6 litu & bang 4
ciing nhu d6 thi trén hinh 1, 2 va 3 cho thay
khéi lugng udc tinh rat sat véi s6 khoi lugng
thuc té& chung, cling nhu so véi khéi lugng thuc
té& riéng theo tinh biét (trong va mai) theo dong
thai ting phi tuyén (curve-linear). Diéu d6 cho
thay tinh sat thuc ctia cac s6 liéu uéc tinh theo
ham sinh trudng da dugc chon trong pham vi 20
tuan tudi va ciing c¢6 nghia 1a khéi lugng cia ga
Héc Phong c6 thé dugc ude tinh theo tudi véi do
chinh xac cao bing nhiing ham nay.

Viéc uéc tinh chinh xac duge ca khéi lugng
va toc d6 tang khoi lugng theo d6 tudi nhu trén
sé& cho phép tinh toan dudc nhu cau duy tri (theo
khoi lugng) va nhu cau sinh trudng (theo téc do
tang khoi lugng), tit d6 sé xac dinh tiéu chuén
an va ché d6 nudi dudng phtt hop cho ga Hic
Phong theo tung giai doan nudi. Diéu nay la
mot trong nhiing ¥ nghia thuc tién caa viée xac
dinh dugc ham sinh trudng cu thé cho ga Héc
Phong trong nghién ctu nay.

Hoang Anh Tu&n & cs. (2022) khi nghién
ctu trén ga Mia thuong phdm nhdm dé xuit
tudi giét thit cho gidng ga nay ldc 15 tudn tudi
d61 v6i ga trong va 14 tudn tudi déi véi ga mai.
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w2 70
1.200 e el il B T PR J
_ .'._-I-' - -I--I--n._;,}:::-. 50 .
= 1.000 x” - o 5
e ,L\'" [o)]
= ’ o 50 £
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o '.r  a 40 5
S 600 " 2
= A< 30 ]
~0) L
< 400 o <
Pa 20 g
200 T = 0
o
-
000 0
172 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Tuén tudi
= B= BWreal BWop =-=-WGClop AWGIop

Hinh 1. Khéi lugng thyc t& (BW,.,) va khéi lugng (BW,,), ting khéi lugng hang tudn (WG,,),
ting khéi lugng binh quan ca ky (AWG,,,) ubc tinh bang ham Lopez
doi v6i ga Hic Phong (tudi giét thit k§ thuat 17,34 tuln véi khéi lugng dat 1.105g)
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Bang 4. Khéi lugng (g), tang khéi lugng hang tuan (WG, g/tuin)
va tang khéi lugng binh quan ca ky (AWG,, g/tuan) thuc t& va wdc tinh bing ham Lopez va Weibull & ga Hic Phong

Chung Tréng Mai
Iﬂgln Gia tri thue té Lopez Gia tri thyee té Weibull Gia tri thyee té Lopez
BW; WG, AWG BW; WG, AWG BW; WG, AWG BW; WG, AWG BW; WG, AWG BW; WG, AWG
0 29,14 £ 2,47 19,91 29,32 +2,42 - - 28,11 - - 28,98 + 2,53 - - 14,96 - -

1 53,80+7,23 24,66 24,66 52,77 32,86 32,86 53,83+7,34 2451 2451 5449 26,39 26,39 53,77+7,2 24,79 24,79 5199 37,03 37,03

2 101,69+9,68 47,89 36,28 101,30 48,53 40,69 102,38+10,5 4855 36,53 97,76 43,27 34,83 101,08+895 47,30 36,05 104,01 52,02 44,53
3 147,43 +14,88 4574 39,43 157,33 56,04 4581 14581+ 14,23 43,43 38,83 150,43 52,67 40,77 148,87 +1543 47,79 39,96 162,32 58,31 49,12
4 205,06 +£22,73 57,63 43,98 218,15 60,82 49,56 204,21+20,5 5840 43,72 209,79 159,36 4542 20581+24,71 56,94 4421 224,09 61,77 52,28
5 249,96 + 22,1 44,90 44,16 282,19 64,04 52,45 256,00+27,88 51,87 4535 274,21 64,42 49,22 244,53+13,35 38,72 43,11 287,73 63,64 54,55
6 347,64 +31,1 97,68 53,08 348,37 66,19 54,74 346,55+33,05 90,47 52,87 342,52 68,31 52,40 348,6+29,55 104,08 53,27 352,20 64,47 56,21
7 439,76 +48,56 92,12 58,66 41594 67,57 56,58 433,53+4948 86,98 57,74 413,83 71,31 55,10 44528 +4751 96,68 59,47 416,78 64,58 57,40
8 523,82+34,98 84,06 61,84 484,31 6836 58,05 512,77+288 7923 6043 487,41 73,58 57,41 533,62+37,25 88,34 63,08 480,96 64,18 58,25
9 57358+13,63 49,76 60,49 553,01 68,70 59,23 567,81+4,83 5504 59,83 562,66 7525 59,40 578,7+16,62 4508 61,08 544,36 63,40 58,82
10 628,54+31,99 5496 59,94 62169 6868 60,18 6276+31,62 59,79 59,83 639,07 76,40 61,10 629,38 +32,59 50,67 60,04 606,71 62,35 59,17
11 689,82+3393 61,28 60,06 690,05 6837 6092 70815+17,68 80,55 61,71 716,18 77,12 62,55 673,57 +36,65 44,19 58,60 667,80 61,09 59,35
12 740,42 +54,24 50,60 59,27 757,87 67,82 61,50 784,74+4417 76,60 62,95 793,63 77,44 63,79 701,11+£2289 2755 56,01 727,50 59,70 59,38
13 800,72+77,45 60,30 59,35 824,97 67,09 6193 860,79+53,82 76,04 63,96 871,07 77,44 64,84 747,45+52,01 46,34 5527 78570 58,20 59,29
14 868,04 +91,5 67,32 59,92 891,18 66,21 62,23 922,15+60,97 61,36 63,77 948,21 77,14 65,72 820,06 +87,51 72,60 56,51 84235 56,65 59,10

15 948,86 £122,76 80,82 61,31 956,40 6522 62,43 1.027,94 +71,31 105,79 66,57 1.024,79 76,59 66,45 878,74 +116,32 58,68 56,65 897,40 55,05 58,83
16 1.018,95 £+ 145,01 70,09 61,86 1.020,53 64,13 62,54 1.108,45+ 89,44 80,51 67,45 1.100,60 75,81 67,03 939,58 + 138,92 60,85 56,91 950,84 53,44 58,49
17 1.095,19 £ 168,57 76,24 62,71 1.083,49 62,97 62,56 1.197,26 + 100,76 88,81 68,70 1.175,43 74,83 67,49 1.004,68 + 165,38 65,09 57,39 1.002,66 51,82 58,10
18 1.164,47 £ 182,71 69,28 63,07 1.14525 61,75 62,52 1.271,74 £+ 113,32 74,49 69,02 1.249,11 73,68 67,83 1.069,34 + 180,48 64,66 57,80 1.052,88 50,22 57,66
19 1.210,63 £ 189,72 46,16 62,18 1.205,75 60,50 62,41 1.321,91+120,3 50,17 68,03 1.321,50 72,39 68,07 1.111,94 + 186,03 42,60 57,00 1.101,52 48,64 57,19
20 1.257,91+£190,8 47,28 61,44 1.264,97 59,22 62,25 1.370,26 + 130,84 48,34 67,05 1.392,47 70,97 68,22 1.158,28 + 180,66 46,34 56,47 1.148,60 47,08 56,68

Ghi chi: BW: Khéi luong (g), WG: tang khoi Iuong hang tudn (g/tuan); AWG: ting khéi lugng trung binh ca ky (g/tuén).
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Hinh 2. Khéi lugng thyc t&€ (BW,,,)) va khéi lugng (BW,,,),
tang khéi luong hang tuan (WG,,),
ting khéi lugng binh quan ca ky (AWG,,;) udc tinh bang ham Weibull
d6i véi ga trong Hac Phong (tudi giét thit ky thuat 21,72 tuén véi khoi lugng dat 1.511g)
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Hinh 3. Khéi lugng thuc t& (BW,,,)
va khéi lugng (BW,,), ting khéi lugng hang tuan (WG,,,),
ting khéi lugng binh quan ca ky (AWG,,,) ubc tinh bang ham Lopez
d6i v6i ga mai Hac Phong (tudi giét thit k§ thuat 12,23 tuin v6i khéi lugng dat 741g)
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4. KET LUAN

(1) St dung bay ham héi quy phi tuyén tinh
dé mo hinh hoa d6ng thai sinh trudng cta ga
Héc Phong tit 1 ngay tudi dén 20 tudn tudi déu
dat két qua cao v6i hé s6 xac dinh dat tw 92%
dén 97% do1 véi ga mai va ga trong. Trong do,
ham hédi quy phi tuyén tinh pht hgp nhat d€ mo
hinh hoa dong thai sinh trudng ctia ga HAc
Phong nudi dén 20 tudn tudi d6i véi ca ga trong
va mai 12 ham Lopez: BW, = (19,91 x 39,321% +
4.314,71 x £9)/(39,32% + t199). D&i v6i ga trong
la ham Weibull: BW, = 3.049,61 — 3.021,51 x
exp(-0,009 x t'*). Péi véi ga mai 1a ham Lopez:
BW, = (14,96 x 30,53 + 310513 x
£129)/(30,531% + t1:2%)

(2) Ga Héc Phong nuéi thit c¢6 ting khéi
lugng hang tuan (WG, tang dan trong nhiing
tudn tudi dau, dat cuc dai ldc 6 tudn tudi d6i véi
ca ga tréng va ga mai Héc Phong, sau dé giam
xudng theo quy luat hidu suat giam dan.

(3) Tang khoi lugng binh quan ca ky theo
tuan (AWG,) ting dan, cao nhat lic 17,34 tuan
tudi d6i véi ca ga tréng va ga mai; ldc 21,72
tuln tudi 6 riéng ga trong HAc Phong va ldc
12,32 tuln 6 riéng ga mai HAc phong, sau d6
giam xuéng. Thoi diém nay giét thit sé cho hiéu
qua k¥ thuat cao nhat d6i véi ga Hac Phong.
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