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TOM TAT

Nghién ctru dwoc tién hanh to thang 6/2019 dén thang 3/2021 tai Trai Thwc nghiém, Khoa Chan nubi, Hoc vién
N6ng nghiép Viét Nam nhdm mé ta sinh trwdng va xac dinh ham sinh trwéng phi hop dé& wéce tinh khéi lwong cta ga
F1 (HO x Lwong Phwong). Cac ham sinh trwéng: Logistic, Bertalanffy, Gompertz, Richards, Brody va Negative
Exponential duoc st dung dé wéc tinh khéi Iwcmg ctia ga HLP. D liéu vé sinh truéng dwoc theo déi trén 210 con
(105 tréng va 105 mal) giai doan tlr 1 dén 15 tuan tudi. Ham Logistic, Gompertz dwgc danh gia phu hop d& mo ta
sinh trwdng clia ga tréng, ga mai véi hé sb xac dinh cao nhét (96,55 va 96,79%) va gla tri MSE th&p nhéat (32.371,80
va 18.625,90). Thoi gian, khéi lwong Iic bat dau pha sinh trwédng nhanh dat 2,7 tuan, 280 g/con (ga tréng) va 3,1
tuan, 264 g/con (ga mai). Thoi gian, khéi lwong tai diém ubn dat 7,82 tudn, 1.400,63 g/con (ga trdng) va 7,13 tudn,
970,65 g/con (ga mai). Thai gian, khéi lwgng Itc két thuc pha sinh trwdng cham dat 12,9 tuan, 2.521 g/con (ga tréng)
va 17,6 tudn, 2.375 g/con (ga mai). S dung ham hdi quy da thirc 1a phu hop dé& xac dinh méi lién hé gitra tuan tudi
v6i lwong thire &n thu nhan va tiéu tén thirc &n ctia ga HLP. Ham Logistic va Gompertz phii hop nhat d& mé ta sinh
trwdng clda ga HLP.

T khéa: Ham héi quy phi tuyén tinh, ga F4 (H6 x Lwong Phwong), mé hinh sinh trwéng.

Application of Nonlinear Functions to Describe the Growth
of F, (Ho x Luong Phuong) Chickens

ABSTRACT

This study was carried out at animal farm of Vietnam National University of Agriculture from June 2019 to March
2021 in order to describe the growth and determine the best growth models to estimate body weight of F1 (Ho x Luong
Phuong) chickens. A total of six functional growth models, Logistic, von Bertalanffy, Gompertz, Richards, Brody and
Negative Exponential were used to estimate body weight from 1 to 15 weeks of age. Data on growth performance were
collected from 210 chickens (105 cocks and 105 hens). The results showed that, Logistic and Gompertz functions best
described the growth of HLP chickens with the highest coefficient of determination (96.55 and 96.79%) and the lowest
MSE (32,371.80 and 18,625.90). The age and weight of start of growth acceleration phase were 2.7 weeks and 280g for
cocks and 3.1 weeks and 264g for hens. The age and weight of inflection point were 7.82 weeks and 1,400.63g for
cocks and 12.9 weeks and 970.65g for hens. The age and weight of end of growth deceleration phase were 12.9 weeks
and 2,521g (cocks) and 17.6 weeks and 2,375g (hens). Polynomial functions were suitable to estimate the association
between feed consumption and feed conversion ratio with the age of the birds.

Keywords: Nonlinear models, growth models, F1 (Ho x Luong Phuong) chickens.

o ~ A chin nudi gia cAm trong nhiing nim qua. Bén
1. DAT VAN DE . en N iR R
: canh d6, viéc nghién ctu phat trién cac giéng ga
Viéc tap trung khai thac, phat trién nguén  ban dia, két hop lai tao gita cac giong ban dia
gen gia cAm ban dia 1a mét trong nhiing huéng  v6i gidng ngoal nhap déng vai tro quan trong

nghién citu cin thiét va ding dén trong linh vuc nhiam ting ning suit chin nudi gia cAm va da
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dat dudc nhiing két qua nhat dinh. Viéc st dung
trong ndi nhu ga Hob lai véi mai Luong Phugng
(LP) tao ra t6 hop lai H6 x Luong Phuong (HLP)
c6 kha nang sinh trudng nhanh, néng suit than
thit va chat luong thit tot hién dang chiém mot
vi tri quan trong trong san xudt chin nudi va
thi truong tiéu thu ga 16ng mau tai Viét Nam.
Nghién ctiu vé kha ning sinh trudng, ning suat
than thit, chat lugng thit cua ga HLP d3 dugc
dé cap trong nghién ctiu cia Vit Dinh Ton &
Han Quang Hanh (2010); Ha Xuan B6 & cs.
(2021). Bui Hiiu Poan & Hoang Thanh (2011)
da danh gia kha ning san xuit va chat lugng
thit ctia t6 hop lai kinh t& 3 giong (Mia - Hé -
Luong Phugng).

Ham sinh trudng duge st dung dé khao sat
moéi lién quan gitia khoi lugng va thoi gian nuéi
cta ga. T d6, ngusi chan nudi ga c6 thé du bao
dudc khéi lugng, lugng thic an va chon loc dugc
nhiing c4 thé c6 kha nang sinh trudng vugt troi
nham nang cao ning sudt chin nudi. St dung
ham héi quy phi tuyén tinh dé mé ta sinh
trudng ¢ ga dudc dé cap trong cac nghién ctiu
cia Darmani & cs. (2003); Goliomytis & cs.
(2003); Darmani & cs. (2007); Darmani & cs.
(2010); Porter & cs. (2010); Osei-Amponsah &
cs. (2014). Diang Vit Hoa (2015) da st dung mot
s6 ham héi quy phi tuyén tinh dé mé ta sinh
trudng cua vit Dém (Pat Lai). Nguyen Hoang &
cs. (2021) da st dung mot s6 ham héi quy phi
tuyén tinh mo ta sinh trudng caa Mia. Nhu vay,
cac nghién citu st dung ham héi quy phi tuyén
tinh dé mo ta sinh trudng cia ga tai Viét Nam
con kha han ché.

Nghién cttu nay nhiam xac dinh dugc ham
héi quy phi tuyén tinh phu hgp nhat dé mé ta
quy luat sinh trudng, uée tinh thoi diém, khéi
lugng lic bat ddu pha sinh truéng nhanh; uéc
tinh thoi diém, khéi lugng tai diém udn va udc
tinh thoi diém, khéi lugng lic két thic pha
sinh trudng cham cta ga HLP nham dé xuit
cic bién phap chiam séc va giét md phu hgp.
Déng thdi, xac dinh méi lién hé gitia lugng thic
&n thu nhan, tiéu tén thic idn/kg ting khoi
lugng véi tudi cta ga HLP bang ham héi quy
da thtc.
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2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Ga lai F, (H6 x Luong Phuong) gom toéng s6
210 con (105 ga trong va 105 ga mai) nudi tu 1
ngay tubi dén 15 tudn tudi tai Trai Thuc
nghiém, Khoa Chan nudi, Hoc vién Néng nghiép
Viét Nam trong thdi gian tit thang 06/2019 dén
thang 3/2021.

2.2. Phuong phap nghién cttu

Ga HLP dugc deo sb chan cho tiing con va
dugce nuodi thanh 3 dgt (dgt 1 nam 2019 véi 70 con
(35 trong va 35 mai), dot 2 nam 2020 véi 70 con
(35 trong va 35 mai) va dogt 3 nam 2021 véi 70
con (35 trong va 35 méi) theo phuong thiic nudi
nhét, tach riéng trong mai trén nén xi méng cé
don 16t. Ga dudc cho &n va uéng nuéc tu do.
Thanh dinh dudng cta thtic 4n cho ga § cac giai
doan khac nhau va quy trinh vic xin phong bénh
cho ga HLP dugc trinh bay trong bang 1 va 2.

S& liéu vé khoi lugng co thé 105 ga mai va
105 ga tréong HLP & c& ba dgt nudi déu duge st
dung dé khao sat bang 6 ham sinh trudng, bao
gdbm: Gompertz (Gompertz, 1825), Logistic
(Pearl & Slobodkin, 1976), Richards (Richards,
1959), Brody (Brody, 1945), Bertalanffy (Von
Bertalanffy, 1957) va Negative Exponential
(khdo sat riéng theo tréng va mai). Mo hinh
sinh trudng, céng thic xac dinh tudi va khéi
lugng tai diém udn dugc trinh bay ¢ bang 3.

Cac gia tri “Starting value” ctia cac tham s6
o, B, k va m st dung trong nghién cttu nay dudgc
udc tinh dua trén cac nghién ctiu cia Goliomytis
& cs. (2003); Darmani & cs. (2010); Porter & cs.
(2010); Osei-Amponsah & cs. (2014) va Nguyen
Hoang & cs. (2021).

Xac dinh tudi, khéi lugng ldc bat dau pha
sinh trudng nhanh va tudi, khoi lugng lic két
thic pha sinh trudng cham duge thuc hién theo
Osei-Amponsah & cs. (2014). Xac dinh tudi va
khéi lugng tai diém uén duge thuc hién theo
Goshu & Koya (2013).

Cac tham s6 a, B, k, m dude xac dinh bang
ham hoéi quy phi tuyén tinh vé6i phan mém
Statgraphics Centurion XV version 15.1.02
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S& dung mét s6 ham héi quy phi tuyén tinh mé ta sinh trwéng clta ga F1 (HS x Lwong Phwong)

(2009). Cac tham s6 t61 uu dugc uée lugng trén
cd s6 cuc tiéu hoa téng binh phuong cac phan
du. Cac tham s6 bao gém: hé s§ xac dinh R?
(R-Squared); sai sd trung binh ME (Mean
Error), trung binh binh phuong sai s6 MSE
(Mean Square Error), sai s6 tuyét doéi trung
binh MAE (Mean Absolute Error); sai s6 du
doan trung binh MPE (Mean Prediction Error)

va sai sd du doan tuyét doi trung binh MAPE
(Mean Absolute Prediction Error) duge st dung
dé danh gia muc d6 phu hop va tuong thich véi
thuc nghiém cta cac ham héi quy phi tuyén
tinh. M6 hinh duge danh gia 1a phu hgp khi ¢6
gia tri cia hé so xac dinh R? (R-Squared) cao
nh4t va trung binh binh phuong sai s6 MSE
(Mean Square Error) nho nhAat.

Bang 1. Thanh phan dinh dudng ctia thic an (%DM)

Chi tiéu

1-4 tuan tudi 5-15 tuan tudi

D6 &m (%, thi da)

N&ng lwgng trao ddi (ME, tdi thiéu)
Protein thd (%, ti thiéu)

Xo th (%)

Ca (%)

P téng sb (%)

Lysine t&ng sb (%, t6i thiéu)

Met + Cyst tdng sb (%, téi thiéu)

14,0 14,0
3.000 2.950
22,0 18,0
5,0 5,0
0,8-1,5 0,8-1,5
0,4-1,0 0,4-1,0
1,00 0,85
0,70 0,66

Bang 2. Quy trinh vic xin phong bénh cho ga HLP

Ngay tudi Loai vac xin Cach st dung
1 Marek Tiém duwé&ida
3 Lasota Nhé mét, mdi
7 Gumboro Tiém dwéi da
14 Lasota Nhé mét, mdi
21 Gumboro Tiém duwdi da

Bang 3. Ham sinh trudng, céng thiic xac

dinh tudi va khéi lugng tai diém udn

Tén ham Cong thire Tudi tai diém udn Khéi lwgng tai diém udn
Gompertz BW, = a*exp(-B*exp(-k*t)) (InB)/k ole
Logistic BW, = a/(1 + B*exp(-k*t)) (InB)/k 0/2
Richards BW, = a*(1 - B*exp(-k*t))"™ -In(m/B)/k a/(m + 1)"™
Bertalanffy BW, = a*(1 - B*exp(-k*t))’ In(3B)k 8*a/27

Brody BW, = a*(1 - B*exp(-k*t))

Negative Exponential BW, = o*(1 - exp(-B*t))

Ghi chi: BW,: Khéi Iugng udc tinh cia ga tai tudn tudi t (g), a: Khéi lugng tiém cén Iic trudng thanh (g); B, k, m:
cédc tham s6 dédc biét ciia ham sinh trudng; B: tham s6 thé hién dic tinh sinh trudng tir khi bt ddu pha sinh
trudng nhanh dén khi dat diém uén; k: tham s6 thé hién téc do sinh truéng & pha sinh trudng cham tir diém uén
dén khi dat khoi Iuong tiém can; m: tham s6 quyét dinh hinh dang cia dudng cong sinh trudng va exp: ham sé6
mii cia s6 Euler (~ 2,718282).
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3. KET QUA

3.1. M6 ta sinh trudéng cua ga HLP bing
moét s6 ham hoi quy phi tuyén tinh

Cac tham s6 udc tinh cua cac ham sinh
trudng trén ga trong va mai HLP dudc trinh bay
tai bang 4. Khéi lugng uéc tinh cia ga trong va
mai HLP ldc trudéng thanh uéc tinh thap nhat &
ham Logistic (2.801,25 va 2.260,93g) va cao
nhét 6 ham Negative Exponential (39.206,40 va
30.454,10g). Khéi lugng ldc trudng thanh cia ga
trong HLP uéc tinh bang cac ham sinh trudng
ludén cao hon so v6i ga mai. Cac ham Brody,
Bertalanffy va Negative Exponential déu cho
cac tham s6 o (khdi lugng tiém can) qué 16n so
v6i khoi lugng thuc t& ¢6 thé dat duge & ga HLP
trong va mai. Tham s6 o cia ham Brody va ham
Bertalanffy d6i véi ga trong HLP (5.684,18 va
5.557,90g) va ga mai HLP (4.492,77 va
4.464,21g) 6 miic cao. Nhiing gia tri nay khong
thé dat dugc trong thuc té&, cho di ga HLP dugc
nudi thém nhiéu tudn nita. Cac gia tri tham sé
o cua ham Negative Exponential con cao hon
rdt nhiéu d6i véi ga trong (39.206,40g) va ga
mai (30.454,10g). Bén canh d6, hai ham Brody
va Negative Exponential khong c6 diém uén. Vi
vay, hai ham nay khong thich hgp véi viéc mo ta
duong cong sinh trudng cta ga HLP trong
nghién cttu nay. Nhu vay, hai ham s6 Brody,
Negative Exponential khong duge st dung dé
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tiép tuc danh gia cac gia tri lién quan t6i thoi
gian cta diém uén va khoi lugng cua diém uén.

Cac ham sinh trudng trén gi trong va méai
HLP dugc trinh bay & bang 5. Cac tham s6 danh
giad miic d6 tin cdy, kha ning uéc tinh khoi
lugng ctia ga HLP trong va mai duge thé hién
qua bang 6.

Ham Gompertz, Logistic va Richards déu c6
thé st dung duge dé mo ta sinh trudng cta ga
HLP vi mtc dd bién thién vé khoi lugng dude
giai thich thong qua cdc md hinh nay 6 mitic cao
(R* > 96%). Trong d6, st dung ham Logistic md
t4 sinh trudng cua ga trong HLP dugc danh gia
phtt hop nhat véi hé sd xac dinh cao nhat
(R* = 96,55%) va gia tri MSE th&p nhat
(32.371,80). St dung ham Gompertz mb ta sinh
trudng cua ga mai HLP dude danh gia phu hgp
nhat véi hé s6 xac dinh cao nhat (R* = 96,79) va
gia tri MSE thap nhat (18.625,90).

3.2. Udc tinh thoi diém, khéi lugng cua ga
HLP bing cac ham héi quy phi tuyén tinh

Cac s6 lidu vé khéi lugng trudng thanh,
cling nhu cic tinh toan dua trén cic tham sé thu
duge d6i v6i thoi gian, khéi luong ldc bat dau
pha sinh truéng nhanh, diém udn, thoi gian két
thiac pha
Gompertz, Logistic, Richards va Bertalanffy

sinh trudéng cham cta 4 ham

dugc trinh bay trong bang 7.

Bang 4. Tham s6 uéc tinh ctia ham sinh trudng trén ga HLP

Ham o (9) + SE B + SE k (g/tudn) + SE m R?
Tréng
Gompertz 3.225,06 36,03 4,86 0,10 0,23 0,004 - 96,50
Logistic 2.801,25 17,09 28,85 1,13 0,43 0,01 - 96,55
Richards 3.228,41 66,84 0,01 0,06 0,23 0,02 0,003 96,50
Brody 5.684,18 292,78 1,06 0,01 0,05 0,003 - 93,43
Bertalanffy 5.557,90 276,30 1,06 0,01 0,02 0,001 - 93,36
Neg. Exp. 39.206,40 17.878,40 0,005 0,002 - - - 93,62
Mai
Gompertz 2638,51 31,00 4,47 0,08 0,21 0,004 - 96,79
Logistic 2.260,93 14,69 24,57 0,89 0,40 0,01 - 96,68
Richards 2.640,93 59,77 0,02 0,18 0,21 0,01 0,005 96,79
Brody 4.492,77 222,25 1,06 0,003 0,05 0,003 - 94,03
Bertalanffy 4.464,21 218,01 1,06 0,01 0,02 0,001 - 94,01
Neg. Exp. 30.454,10 12723,40 0,005 0,002 - - - 94,42
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S& dung mét s6 ham héi quy phi tuyén tinh mé ta sinh trwéng clta ga F1 (HS x Lwong Phwong)

Bang 5. Cac ham sinh trudng trén ga HLP

M6 hinh Tinh biét Ham sinh trwdng R?
Gompertz Tréng BW = 3.225,06*exp(-4,86179*exp(-0,22853*t)) 96,50
Mai BW = 2.638,38*exp(-4,47136*exp(-0,212803*t)) 96,79
Logistic Tréng BW =2.801,25/(1 + 28,848*exp(-0,430339%t)) 96,55
Mai BW =2.260,93/(1 + 24,5741*exp(-0,40488*t)) 96,68
Richards Tréng BW = 3.228,41*(1 - 0,0137614*exp(-0,227877*t))"(-1/0,00284479) 96,50
Mai BW = 2.640,93*(1 - 0,0222047*exp(-0,212176*t))*(-1/0,00499508) 96,79
Brody Tréng BW = 5.684,18*(1 - 1,05866*exp(-0,0466178*t)) 93,43
Mai BW =4.492,77*(1 - 1,05525*exp(-0,0465298*t)) 94,03
Bertalanffy Tréng BW = 5.557,9%(1 - 1,06069*exp(-0,015997 1*t)"3) 93,36
Mai BW =4.464,21*(1 - 1,05579*exp(-0,0156377*t)"3) 94,01
Neg. Exp. Tréng BW = 39.206,4*(1 - exp(-0,00487632*t)) 93,62
Mai BW = 30454,1*(1 - exp(-0,00498844*t)) 94,42

Ghi chu: BW: Khoi lugng ga HLP (g); t: tuan tudi; exp: ham s6 mii cua e.

Bang 6. Tham s6 théong ké danh gia miic dé tin cAy ctia 6 ham sinh truéng trén ga HLP

M6 hinh Tinh biét ME MSE MAE MAPE MPE R?
Gompertz Tréng 5,66 32.808,10 126,87 15,27 5,03 96,50
Mai 2,22 18.625,90 95,58 12,63 2,09 96,79
Logistic Tréng -4,39 32.371,80 127,32 19,18 -10,84 96,55
Mai -5,38 19.264,20 100,28 20,36 -12,90 96,68
Richards Tréng -5,58 32.838,30 126,93 15,31 5,06 96,50
Mai 2,46 18.642,90 95,67 12,79 2,34 96,79
Brody Tréng 2,02 61.639,7 200,58 80,14 49,19 93,43
Mai 1,59 34.602,60 154,05 71,30 42,62 94,03
Bertalanffy ~ Tréng 2,22 62.310,6 201,72 80,89 49,73 93,36
Mai 1,65 34.718,80 154,32 71,49 42,75 94,01
Neg. Exp. Tréng -53,85 59.821,20 195,13 38,85 -20,47 93,62
Mai -39,46 32.336,20 147,83 35,66 -17,12 94,42

Tuéi ldc bit dau cta pha sinh trudéng nhanh
va tudi két thic cta pha sinh trudng cham thap
nhat § ham Logistic d61 véi ga trong (2,7 va 12,9
tuan), ga mai (2,5 va 13,3 tudn) va cao nhit &
ham Bertalanffy d6i véi ga trong (3,4 va 49,1
tuan), ga mai (3,4 va 50,3 tuan). Khéi lugng lic
bit dau pha sinh trudéng nhanh va két thic pha
sinh truéng cham ciing thap nhit ¢ ham
Logistic d6i véi ga trong (280 va 2.521g), ga mai
(226 va 2.035g) va cao nhit 6 ham Bertalanffy
dé6i véi ga trong (556 va 5.002g), ga mai (446 va
4.018g). Thoi gian tai diém udn udc tinh d6i véi
ga tréng va mai thap nhit ¢ ham Bertalanffy
(2,91 tuan), cao nhat ¢ ham Logistic (7,82 va
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8,00 tuan). Khéi luong ldc bat dau pha sinh
trudng nhanh, khéi lugng tai diém uén va khéi
lugng ldc két thic pha sinh trudng cham uéc
tinh d6i véi ga trong HLP cao hon so véi ga mai
0 tat ca cAc ham sinh trudng.

3.3. M6 hinh héi quy da thiic mé6 ta lugng
thiic 4n thu nhén, tiéu tén thitc an cha
ga HLP

MG6i lién hé gitia lugng thiic &n thu nhéan,
tiéu ton thiic dn/kg téng khoi lugng clia ga tréng
va mai HLP v6i tudn tudi dude xac dinh thong
qua mé hinh héi quy da thtic bac 3, bac 4 va
dugc thé hién & cac hinh 2, 3, 4 va 5.
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Hinh 1. Pudng cong sinh trudng dua trén khéi lugng thuc t& (BW)
va khéi luong duge ude tinh bang cac ham sinh truéng Gompertz (GOM),
Logistic (LOG), Richard (RIC) theo tinh biét cia ga HLP
Bang 7. Khéi lugng tiém cén, thoi gian, khoi lugng tai diém uén
cua cac ham Gompertz, Logistic, Richards va Bertalanffy ga HLP
e Bat dau pha sinh trwdng nhanh'’ Diém uén Két thiic pha sinh tredng cham’
am
Thoi gian (tudn)  Khéilwong (g)  Thoi gian (tudn)  Khéilwong (g)  Thaoi gian (tudn)  Khéi lwong (g)
Tréng
Gompertz 3,3 323 6,87 1.186,43 16,8 2.903
Logistic 2,7 280 7,82 1.400,63 12,9 2.521
Richards 3,3 323 5,23 1.185,88 16,8 2.906
Bertalanffy 3,4 556 2,91 1.646,79 49,1 5.002
Mai
Gompertz 3,1 264 7,13 970,65 17,6 2.375
Logistic 2,5 226 8,00 1.130,47 13,3 2.035
Richards 3.1 264 6,60 969,11 17,7 2.377
Bertalanffy 3,4 446 2,91 1.322,73 50,3 4.018

Ghi chu: 'Thoi gian, khéi Iugng Iic bdt ddu pha sinh truéng nhanh va két thic pha sinh truéng cham dugc tinh

theo Osei-Amponsah & cs. (2014).

Mb hinh héi quy da thiic bac 3 va bac 4
duge xay dung nhiam du bao lugng thic an thu
nhan, tiéu toén thic an/kg ting khéi lugng cua
ga trong, mai HLP dat dugc khi nuéi trong giai
doan tir 1 ngay tudi dén 15 tuln tudi.

Phuong trinh héi quy da thtc uéc tinh
lugng thiic &n thu nhan (Y;, g/con/ngay) theo
tuan tudi (T) ctia ga trong HLP (1) c¢6 dang:
Y, =-0,0097T? + 0,032T? + 8,3935T + 1,4756 (1);
Phuong trinh héi quy da thiic uéc tinh tiéu ton
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S& dung mét s6 ham héi quy phi tuyén tinh mé ta sinh trwéng clta ga F1 (HS x Lwong Phwong)

thtc an/kg tang khoi lugng (Y, Kg) theo tuin
tudi (T) cha ga trong HLP (2) c6 dang:
Y, = -0,0004T* + 0,0156T% — 0,1874T? + 1,0662T
+ 0,6 (2); Phuong trinh héi quy da thtc uéc tinh
lugng thiic d4n thu nhéan (Y, g/con/ngay) theo
tuan tudi (T) cta ga mai HLP (3) c¢6 dang:
Y, = -0,0088T% — 0,0148T2 + 8,3348T — 0,0081
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20 .~

(3); Phuong trinh héi quy da thiic uéec tinh tiéu
ton thtc dn/kg tang khoi lugng (Y,, Kg) theo
tudn tudi (T) caa ga mai HLP (4) c¢6 dang:
Y, = -0,0005T* + 0,0166T% — 0,1992T2 + 1,1305T
+ 0,6209 (4). Hé s6 cac dinh (R% ctia md hinh 1
dat 99,29%, mo6 hinh 2 dat 98,79%, m6 hinh 3
dat 99,35% va mo hinh 4 dat 98,78%.

. .3
.-"
y =-0,0097x% + 0,032x2 + 8,3935x + 1,4756
R2=0,9929
8 10 12 14 16
Tuén tudi

Hinh 2. M6 hinh héi quy da thiic giita lugng thic i4n thu nhan
va tuan tudi cua ga trong HLP
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y =-0,0088x%- 0,0148x2 + 8,3348x- 0,0081
R2=0,9935
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Hinh 3. M6 hinh héi quy da thiic gitta lugng thiic An thu nhan va tuan tudi ctia ga mai HLP
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Hinh 4. M6 hinh héi quy da thiic giita tiéu ton thic an/kg tang khéi lugng
va tuan tudi cua ga trong HLP
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Hinh 5. M6 hinh héi quy da thiic gita tiéu ton thic an/kg tang khéi lugng
va tuan tudi cta ga mai HLP

4. THAO LUAN
4.1. M6 ta sinh trudng ctia ga HLP bang cac
ham héi quy phi tuyén tinh

Khéi lugng tiém can (o) uée tinh bang cac
trudng
Gompertz va Richards thap hon so véi két qua

ham sinh Logistic, Bertalanffy,

cong bo cua Osei-Amponsah & cs. (2014) cho
thdy, khéi lugng tiém can dudc uée tinh bing
cac ham hoi quy phi tuyén tinh d6i véi ga trong
Sasso T44 dat tu 3.225 dén 3.448g; doi véi ga
mai Sasso T44 dat tu 2.840 dén 3.020g; doi véi
g trong ban dia Ghana dat 1.607 dén 1.777g va
d6i véi ga mai ban dia Ghana dat 1.170 dén
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S& dung mét s6 ham héi quy phi tuyén tinh mé ta sinh trwéng clta ga F1 (HS x Lwong Phwong)

1.332g. Két qua cong bd cua Yang & cs. (2006)
khi nghién ctiu st dung 03 ham sinh trudéng bao
gdbm Gompertz, Logistic va Bertalanffy ¢é mo ta
sinh trudng cta ga vang cua Trung Qudc cho
thay, hé s6 xac dinh cta cdc ham sinh trudng
dat tu 99,52% dén 99,91%. Két qua cong bo cua
Yang & cs. (2006) ciing cho th4y, khéi lugng
tiém can dugc uéc tinh bang cic ham hdi quy
phi tuyén tinh d6i véi ga trong vang dat thap
nhit 6 ham Logistic (2.197,98g) va cao nhat §
ham Bertalanffy (4.107,08g); dé1 v6i ga mai dat
thdp nhat ¢ ham Logistic (1.648,58g) va cao
nhét 6 ham Bertalanffy (3.100,51g).

Két qua cong bd ctia Osei-Amponsah & cs.
(2014) khi nghién ctiu st dung 03 ham sinh
trudng bao gom Gompertz, Logistic va Richards
dé mo ta sinh trudng cta ga ban dia Ghana va
ga Sasso T44 cho thay, hé s6 xac dinh cta cac
ham sinh trudng dat ti 86,6 dén 96,7%.

4.2. Ugc tinh thoi diém, khéi lugng ctua ga
HLP bang cac ham héi quy phi tuyén tinh

Ham Bertalanffy uéc tinh thoi gian cta diém
udn qua thap (2,91 tuan), khéi lugng tai diém
udn qua cao va khéi luong két thic giai doan
sinh trudng cham qua 16n so véi khéi lugng thuc
t& ¢6 thé dat dugc & ga HLP tréng va mai. Do vay,
ham Bertalanffy khéng phu hdp cho viéc uée tinh
thoi gian, khéi luong tai diém uén cting nhu viée
uéc tinh thdi gian, khéi lugng ldc bit ddu pha
sinh trudng nhanh va ldc ké&t thic pha sinh
trudng cham cta ga HLP. St dung ham Logistic
udc tinh thoi gian cta diém uén, khéi lugng tai
diém udn cta ga trong HLP duge danh gia phu
hgp nhat. St dung ham Gompertz uéc tinh thoi
gian cta diém udn, khéi lugng tai diém udn cia
ga mai HLP dugc danh gia phu hgp nhat.

DPiém uén cta dudng cong sinh trudng la
thoi diém chuyén ti pha sinh truéng nhanh
sang pha sinh trudng cham. Thdi gian tai diém
udn cua ham Richards va Gompertz tuong
duong nhau va thap hon so véi ham Logistic.
Tuong tu nhu vay, khéi lugng tai thoi diém cé
mtic d6 sinh trudng cao nhat ciia ham Richards
va Gompertz tuong duong nhau va thap hon so
v6i ham Logistic. Nhu vay, ga HLP ¢6 thoi gian
chuyén tit pha sinh trudng nhanh sang cham la
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7,82 tuan, tuong tng v6i 55 ngay tubi doi véi
con trong va 8,00 tudn, tucng tng 56 ngay tudi
d6i v6i con mai. Tai cac thoi diém nay, khoi
lugng ctia con mai khoang 970,65g, khoi lugng
cua con trong dat khoang 1.400,63g.

Két qua nghién ciu nay vé thoi gian, khéi
lugng ldc bat dau vao pha sinh trudng nhanh,
diém uén va pha két thic sinh trudng cham cta
ga HLP c6 xu huéng thap hon véi két qua cong
b6 ctia Osei-Amponsah & cs. (2014) khi nghién
ctiu trén ga Sasso T44 tai Ghana va cling thap
hon két qua cong bs cia Yang & cs. (2006) khi
nghién ctu trén ga vang cua Trung Qudc.

4.3. M6 hinh héi quy da thtic mo ta
lugng thitc 4n thu nhén, tiéu tén thic an
cua ga HLP

Heé s6 xac dinh cia cac mé hinh héi quy da
thiic udc tinh lugng thtic 4n thu nhan, tiéu ton
thiic an/kg tang khéi lugng ctia ga trong va ga
mai HLP déu dat miic cao (> 98%). M6 hinh héi
quy udc tinh dugce cho 1a phu hgp va tuong thich
v6i thuc nghiém khi hé s6 xac dinh 16n hon 75%
(Castillo, 2007). Diéu nay cho thay, viéc udc tinh
luong thtic an thu nhan, tiéu tén thtc an/kg
tang khoi lugng cua ga tréong va ga mai HLP
theo tudn tudi dat dudc su tuong thich cao so véi
thuc nghiém. Nhu vay, cac phuong trinh héi quy
& trén dugde cho 1a phu hgp va c6 thé duge st
dung trong viéc du bao lugng thic thu nhéan,
tiéu ton thtc an/kg tang khoi lugng cua ga
trong, mai HLP.

Két qua nghién cttu nay vé md hinh héi quy
da thtc du bao lugng thiic 4n thu nhan, tiéu tén
thtic an/kg ting khéi lugng cta ga HLP c6 xu
huéng tuong tu véi két qua cong bd cua
Goliomytis & cs. (2003). K&t qua céng bo cua
Goliomytis & cs. (2003) cho thay, mé hinh da
thtc duge xay dung nham udc tinh lugng thic
ang thu nhan va tiéu ton thtc &n/kg tang khéi
lugng ctia ga broiler va cdc md hinh nay c6 hé s6
xac dinh 6 miic cao (R* = 0,99).

5. KET LUAN

St dung 3 ham sinh truéng Logistic,
Gompertz va Richards 1a pht hgp trong viéc mo



ta sinh trudng ctia ga HLP. Tuy nhién, ham
Gompertz phu hgp nhéit dé wde tinh khéi lugng
cua ga mai HLP va ham Logistic phu hgp nhat
dé uéc tinh khoi lugng cta ga trong HLP. Su
dung cac ham héi quy da thtc 1a phu hop dé xac
dinh mo6i lién hé gitia tudn tudi véi lugng thiic
&n thu nhan va tiéu tén thic #n/kg ting khoi
lugng ctua ga HLP.
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