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an cong nghiép két hop véi stv dung thic an
tw phoi tron.

C6 ba yéu t6 thuén loi chinh trong phat
trién chan nudi ga 1a dién tich dat dai rong,
thitc &n s&n c6 va con gidng. Trong dé yéu
t0 thuan loi vé dién tich dat 1én dwoc nhiéu
nguoi chan nuoi ghi nhan hon. Khé khan vé
von va dich bénh la nhiing can trd quan trong
trong phat trién chan nudi ga ddc biét la vao
mua mua.

Dé€ phat trién chan nudi ga tai vung Tay
Nguyén can phat trién cac co sd san xuat
gidng tai chd nham cung cap con gidng chat
lwgng tot va phu hop véi vung Tay Nguyén.
Xay dung co sé san xuat thirc dn, nghién ctru
cac cong thiee thiec an ty phoi tron st dung
cac nguyén liéu sdn cé ctia vung. Dong thoi
can nghién ctru phat trién chan nudi ga theo
hwéng an toan sinh hoc va tang cuong cong
tac phong chong dich bénh cho dan gia cam
cta vung Tay Nguyén.

LO1 cAM ON

Chiing toi xin chin thanh cam on By Khoa
hoc va Céng nghé, Hoc vign Nong nghiép Viét
Nam, cdc t6 chitc, cd nhin trong chwong trinh
dw dn “Danh gid thuwc trang va dé xudt gidi phdp
phat trién nong nghiép bén virng, ning cao gid tri
gia tang tai Tdy NQuyén”, cdc cd nhin va t6 chirc
lién quan di hé tro trc tiép va gidn tiép chiing toi
trong qud trinh thwc hién nghién cieu nay.
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TOM TAT
Nghién ctru duoc tién hanh nham xac dinh ham héi quy phi tuyén tinh phtt hop d& wéc tinh
ndng suat tring (NST) cdng don, s6 tring/mdi/tuan cta ga D310 va Isa Brown (IB) nudi tai trai
thue nghiém Khoa Chan nuéi, Hoc vién Nong nghiép Viét Nam tir thang 12/2020 dén thang 5/2021.

! Hoc vién Nong nghiép Viét Nam

* Tac gia lién hé: TS. Ha Xuan Bo, Hoc vién Nong nghiép Viét Nam. Dién thoai: 0936595.883. Email: hxbo@vnua.edu.vn.
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Theo dodi NST tir tudn tudi 19 (tuén dé 0) dén tuan tudi 49 (tuan dé 25) doi vaéi 360 ga mai D310 va
tudn tudi 47 (tuan dé 23) d6i voi 288 ga mai IB. Nam ham hoéi quy phi tuyén tinh (Monomolecular,
Gompertz, Logistic, Richards va Lopez) duoc stt dung dé€ danh gia tinh pht hgp véi ddng thai NST
cuia ga D310 va IB. Ham Lopez duoc coi 1a pht hop nhét véi dong thai NST cuia ga D310, IB véi hé
s0 xac dinh cao nhat (99,96 va 99,92%) va AIC (724,78 va 960,36), BIC (743,49 va 978,68) thap nhat.
S0 tring/mai/tudn (NEPt) dat cuc dai tudn dé thi 10 (5,53 qua/mai/tuan) doi voi ga D310 va tuan
dé th 13 (6,73 qua/mai/tuan) d6i véi ga IB. Ham Lopez la phtt hop nhét trong viéc mo ta NST cong
dén ctia ga D310 va ga IB.

Tt khoa: Durong cong niang sudt trieng cong don, ga D310, ga Isa Brown, ham héi quy phi tuyén tinh.

ABSTRACT
Modelling cumulative egg production curves of D310 and Isa Brown hens using classical
growth functions

This study was conducted to describe the cumulative egg production and determine the
best models to estimate cumulative egg production of D310 and Isa Brown (IB) hens raised at
experimental farm, Faculty of Animal Science of Vietnam National University of Agriculture from
December 2020 to May 2021. The cumulative egg production was collected from 19 weeks of age
(the zero week egglaying) to 49 weeks of age (25 weeks of egglaying period) from 360 D310 hens
and to 47 weeks of age (23 weeks of egglaying period) from 288 IB hens. Five nonlinear models
(Monomolecular, Gompertz, Logistic, Richards and Lopez) were used to be fitted the data of
cumulative egg production for D310 and IB hen. The Lopez function could be well described
cumulative egg production of D310 and IB hens with the highest coefficient of determination (99.96
and 99.96%) and the lowest AIC (724.78 and 960.36), BIC (743.49 and 978.68). The number of eggs
produced (NEP,) reached maximum at 10" week egglaying (5.53 eggs per hen per week) for D310
hens and the 13" week egglaying (6.73 eggs per hen per week) for IB hens. The cumulative egg
production of D310 and IB hens can be well described by applying the Lopez function.

Keywords: Cumulative egg production curves, D310 hens, Isa Brown hens, nonlinear models.

1. DAT VAN BE

Trong chin nudi gia cam dé tring noi
chung va ga dé tring, ty 1é dé va nang suat
tring (NST) la hai tinh trang kinh t& quan
trong. Nhitng tinh trang nay chiu anh hudng
béi nhi€u yéu t6 nhu giong, thirc an, chudng
trai, quy trinh chiéu sang, diéu kién cham séc
nuoi dudng, vv.

Duong cong NST cong don cua gia cam
dwoc mo ta twong tu nhuw dwong cong sinh
treong (Darmani va France, 2019). Do d6, cac
duong cong sinh truong c6 thé duoc st dung
d€ md ta NST cong don cua gia cdm ndi chung
va ga dé tring. M6 hinh hoa NST cfng don
ctia ga bang cac ham sinh treong nham du
doan duoc dién bién qua trinh dé tring cua
dan ga 0 bat ky thoi diém nao cua quad trinh
nudi. Pong thoi, dwa trén cadc ham nay cd thé
du bdo duoc NST cong don tiém can, cing
nhu NST/mdi/tuan trong moi thoi diém cua

giai doan dé ting, tir d6 gitup cho viéc cham
soc, nudi dudng, quan ly va mang lai hiéu qua
kinh t& cao trong chan nudi ga dé tring.

Quy luét dé tritng cua nhiéu giong ga da
dugc cac nha nghién cttu m6 hinh hod nham
gitup cho viéc du bao vé NST, ty 1& dé, NST/
mai/tudn ctia ga ¢ moi thoi diém. Sk dung
ham hoi quy phi tuyén dé mé ta dong thai
ty 1& dé, NST ¢ ga da dwoc dé cap dén trong
nhiéu nghién ctru trede day nhw cua Minh va
ctv (1995); Narinc va ctv (2014); Otwinowska-
Mindur va ctv (2016); Darmani va France
(2019); Omotayo (2019); Akilli va Gorgulu
(2019, 2020); Omomule va ctv (2020); Wolc va
ctv (2020).

O Viét Nam, gan day ciing da c6 mot vai
nghién ctru vé dong théi ty 1é dé cua ga. Ha
Xuan B¢ va ctv (2022b, 2022a) da nghién cttu
lea chon ham hoi quy phi tuyén phut hop dé
mo ta dong thai ty 1& deé ctia ga D310 - mot
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giong ga dé trung hong cua cong ty TNHH
MTV ga gidong Dabaco va ga Isa Brown (IB).
Tuy nhién, cac nghién cttu st dung ham hoi
quy phi tuyén tinh d& mo ta ty 1& dé, NST
cong don cua ga tai Viét Nam con kha han
ché& va mdi chi dung lai & viéc xac dinh ham
hoéi quy phi tuyén tinh nao phu hop nhat véi
doi twong nghién ctru ma thoi. Pac biét, chua
c6 nghién cttu nao tai Viét Nam stt dung ham
hdi quy phi tuyén d€ mo hinh hod NST cong
doén va wdc tinh sd triéng/mai/tuan. Do do,
nghién ctru nay nham xac dinh duoc ham héi
quy phi tuyén tinh phtt hgp nhat d&€ mé ta quy
luat NST tir d6 wdc tinh duwoc NST cong don
theo tuan dé, NST/mai/tudn va NST/mai/tuidn
trung binh ca ky va tit d6 dé xuat cac bién
phéap cham séc, nudi dudng phu hop ddi voi
ga D310 va IB.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu

Tong s6 360 ga mai D310 va 280 ga mai
IB dwoc nudi tai trai thiec nghiém Khoa Chan
nuoi - Hoc viéen Nong nghiép Viét Nam tir
thang 12/2020 dén thang 5/2021. Theo doi NST
tr tuan tudi 19 (tuan dé 0) dén tuan tudi 49
(tuan dé 25) doi véi ga mai D310 va tuan tudi
47 (tuan dé 23) d6i voi ga IB.
2.2. Phuwong phap

Ga dugc chia ngau nhién vé 1216 (30 con/
16 d6i voi ga D310 va 24 con/lo doi voi ga
IB) nudi theo phuong thirc nudi nhét trong
chudng ban kin, trén nén xi mang c6 don 16t
va dugc cho an, uéng nudc ty do. Ga dé duoc
nudi véi khau phan gom protein 16,5% va
nang luwgng trao déi 2.750 kcal/kg. SO tring dé
ra va s0 mai c6 mat duoc ghi chép hang ngay
trong tuan.

SO liéu vé NST cua 360 ga mai D310 va
280 ga mai Isa Brown (IB) duoc st dung riéeng
dé khao sat bang 5 ham sinh truong, gém Mo-
nomolecular, Gompertz, Logistic, Richards
va Lopez theo mo ta cia Darmani va France
(2019). Ham hoi quy mo ta NST cdng don cta
ga D310 va IB duoc trinh bay ¢ bang 1.

Bang 1. Ham sinh treédng st dung trong
nghién citu

Ham Cong thitc
Monomoleucular _
CEP, =o.—[(.—w,)e ™]
Gompertz [y (1P
CEP, =we ™
Logistic
CZEI3t = Wiu(x‘
Richards [w, +(o—w,)e™]

CEP — Woo

Lopez CEP — wB" + ot

C(Bh+tY)

CEP,: NST cong don cua ga tai tudn dé t, a: NST cong
don tigm can; w,: NST ban ddu; p, n la nhitng tham so’
quyét dinh hinh dang ctia dwong cong NST cong don va
e-s0 Euler (~2,718282).

2.3. Xt ly s6 liéu

Céc gid tri “Starting value” ctia cdc tham
sO a, B, k, n va w, st dung trong nghién cttu
nay duoc wéc tinh dya trén két qua cdong bod
cta Darmani va France (2019). Céc tham s6 a,
B, k, n va w, cia ndm ham (Monomolecular,
Gompertz, Logistic, Richards va Lopez) dwoc
udc tinh bang cau 1énh nlsLM trong géi min-
pack.lm (Elzhov va ctv, 2016) cia phan mém R
4.0.5. Tiéu chuan thong ké dé chon mo hinh toi
wu dugce dua vao tiéu chudn thong tin Akaike
(AIC, Akaike’s information criterion) va BIC
(Bayesian information criterion). M6 hinh c6
gia tri AIC, BIC thap nhat va hé s6 xac dinh
(R?) 16n nhat dugc xem 1a mé hinh t6i wu nhat.
Tiéu chuan thong tin Akaike va BIC dwoc xac
dinh bang ham AIC va BIC véi phadn mém R
4.0.5.

Sau khi xac dinh dwgc ham phtt hop nhat,
phan mém R 4.0.5 dwgc st dung dé€ wdc tinh
NST cong don ¢ tuan de t (CEP) theo cong
thitc ctia ham d6 bang cau 1énh predict. S6
trieng/mai/tuan (NEP)) la sy chénh léch s6
luong tring 6 tuan dé t so voi tuan trude do
(NEP, = CEP, - CEP,,). Khi wdc tinh NST cong
doén ctia ga theo ham sinh trudng nao thi gia
tri nay chinh la dao ham bac 1 ctia ham d6 vi
noé thé hién sy thay doi s6 luwgng tring cta ga
khi tang mot don vi tudi (NEP, = dCEP/dt).
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Néng suat trung trung binh ca ky (ANEP)
duogc tinh bang s triing cong don ca ky chia
cho s6 tuan dé da nudi theo cong thizc ANEPt
= (CEP, - w,)/t; trong d6 CEP, 1a NST cong don
O tuan dé t va w, la NST ¢ tuan dé dau tién.
Gia tri ANEP, dat cuc dai (ANEPmax) duoc
xéc dinh khi ANEP, = NEP.

3. KET QUA VA THAO LUAN

3.1. Mo ta ning suét trimg cong don cua ga
D310 va IB bang mét s6 ham sinh trudng

Cac tham s wdc tinh va tham sd danh
gida mitc do tin cay ctia ham mo ta NST cong
don doi véi ga D310 va IB duoc trinh bay tai
bang 2.

Bang 2. Tham s6 wdc tinh va danh gia mic do tin ciy ctia ham mé tad NST cong don
déi véi ga D310 va IB

Giéng ga Ham a+SE B+SE n*SE w+SE AIC  BIC R?

Monomoleucular 3.868+141 0,001+0,0005 - -4,40+0,19 1.003,88 1.018,85 99,91
Gompertz 159+1,89  0,105+0,002 - 4,84+0,20 1.489,53 1.504,50 99,57

D310 Logistic 133+1,46  0,20+0,004 - 8,65+0,305 1.790,56 1.805,53 98,87
Richards 348+49,27 0,02+0,004 -0,86+0,04 1,00+0,001 1.364,85 1.383,57 99,71

o Lopez 509:21,89  61,30:328 1224001 -155:0,17 72478 74349 9996
Monomoleucular 9.735+192  0,001+0,001 - -9,71+0,47 1.434,90 1.449,55 99,56
Gompertz 117+2,26  0,11+0,001 - 3,32+0,16 1.358,98 1.373,63 99,66

1B Logistic 144+1,66  0,22+0,004 - 7,04+0,28 1.656,90 1.671,55 99,04
Richards 349+21,51 0,04+0,003 -0,63+0,03 1,00+0,002 990,92 1.009,24 99,91
Lopez 422+20,32  38,44+2,05 1,46+0,02 -1,38+0,26 960,36 978,68 99,92

Nang sudt tring cong don tiém can wéc
tinh thdp nhat & ham Logistic (133 qua) d6i
véi ga D310, ham Gompertz (117 qua) doi
v6i ga IB va cao nhat & ham Monomoleucular
(3.868 qua doi voi ga D310 va 9.735 qua ddi
v6i ga IB). Nang suat triing cdng don tiém can
wdc tinh ctia cdc ham Gompertz, Logistics, Ri-
chards va Lopez déu phu hop so véi thuc té.
Trong khi d6, ham Monomoleucular cho tham
sO o (NST cong don tiém can) cao hon nhiéu
so vOi thuc t€' c6 thé dat duwoc & ga D310 va ga
IB. Vi vay, ham Monomoleucular khong phu
hop d€ mo6 ta duong cong NST tiém can cta
ga D310 va ga IB. Tham s& danh gia muac do
tin cdy ctia cdc ham mo ta NST cong don doi
véi ga D310 va ga IB déu gan bang nhau. Diéu
nay cho thay rang nam ham (Monomolecular,
Gompertz, Logistic, Richards va Lopez) déu
stt dung duoc d€ mo ta dong thai NST d6i voi
ga D310 va ga IB. Tuy nhién, trong cac ham
d6, ham Lopez duoc coi 1a phu hop nhat dé
mo ta dong thai NST ctia ga D310, IB vi c6 hé
s0 xac dinh cao nhat (99,96 va 99,92%) va AIC
(724,78 va 960,36), BIC (743,49 va 978,68) thap
nhat. Tuy nhién, su pht hop ctia cac ham nay

doéi véi ga D310, IB chi duoc dam bao trong
gidi han ttr 24 dén 26 tuan dé vi cd su khac
nhau kha 16n vé cac tham s6 udc tinh. Nghién
ctu nay da xac dinh dwoc ham hoi quy phi
tuyén tinh Lopez la phu hop nhat dé€ mo6 ta
NST cong don cua ga D310 va IB.

Két qua cong bd Darmani va France (2019)
chi ra rang ham Richards va Lopez la phtt hop
trong viéc mo ta dong thai vé ty 1é dé cta ga
Hy-line Brown, Arbor Acres, Ross 308 va Ro-
wan 708. Nhu vay, két qua nghién ctru nay vé
mo ta NST cong don cta ga D310, IB bang cac
ham hdi quy phi tuyén tinh phu hop voi két
qua da cong bd cia Darmani va France (2019).
Hé s6 xac dinh ctia ham Lopez trong nghién
ctu nay c¢b xu hudng thap hon voi két qua
cong b cua Darmani va France (2019) voi R? =
99,99%, nhung cao hon so v6i két qua cong bo
ctia Bindya va ctv (2010).

3.2. Ué4c tinh nidng suat tring cong don, s6
tring/mai/tuan d6i voi ga D30, IB theo tuan dé

Két qua wde tinh NST cong don (CEPt),
sO triing/mai/tuan (NEPt), NST trung binh ca
ky/mai/tudn (ANEPt) thuee t& va wée tinh bang
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ham Lopez qua cac tuan dé (TD) d6i véi ga 1 va?2, trong d6 cd so sanh vdi sd liéu khao sat
D310 va ga IB duoc trinh bay tai bang 3, hinh  thuc té.
Bang 3. Niang suit tritng cong don (CEP), s6 tring/mai/tuan (NEP), ning sudt tring trung binh
ca ky/mai/tuan (ANEP) thuc t& va wéc tinh bang ham Lopez qua cac tuan dé (TD)
d6i vé6i ga D310 va ga IB

Giong Thuyc t& Ham Lopez
gé‘l TD CEP, NEP, ANEP, TD CEP, NEP, ANEP, TD CEP, NEP, ANEP, TD CEP, NEP, ANEP,

0 0,10 - - 13 6513 526 500 O -1,55 - - 13 65,04 547 5,12
1 1,03 093 09 14 7038 526 502 1 1,75 330 330 14 7047 543 5,14
2 480 376 235 15 7556 517 503 2 6,09 434 382 15 7585 538 5,16
3 99 515 328 16 80,79 523 504 3 1087 479 414 16 81,18 533 517
4 1554 559 386 17 8598 519 505 4 1594 506 437 17 86,45 527 5,18
5 21,18 564 421 18 91,12 514 506 5 21,18 524 455 18 91,66 521 5,18
D310 6 26,87 569 446 19 96,34 522 507 6 2655 537 468 19 96,81 5,15 5,18
7 3250 563 463 20 101,55 521 507 7 3200 545 4,79 20 101,89 508 5,17
8 38,03 553 4,74 21 106,65 510 5,07 8 3750 550 4,88 21 106,90 5,01 5,16
9 4364 561 484 22 111,79 514 508 9 43,02 552 495 22 111,85 494 5,15
10 49,11 547 490 23 116,85 505 508 10 4855 553 501 23 116,72 4,87 5,14
11 54,60 549 495 24 121,87 503 507 11 54,07 552 506 24 121,51 4,80 5,13
................. 12 5986 526 498 25 12690 503 507 12 5957 550 509 25 12624 473 511
0 015 - - 12 6425 649 534 0 -1,38 - - 12 64,02 6,72 5,45
1 092 078 078 13 70,77 652 543 1 066 204 204 13 70,75 6,73 555
2 303 211 144 14 7730 653 551 2 419 353 279 14 7746 6,71 5,63
3 709 406 231 15 8379 649 558 3 859 440 3,32 15 84,13 6,67 570
4 12,75 566 3,15 16 90,21 6,42 563 4 1361 502 375 16 90,74 6,61 5,76
B 5 1892 6,17 3,76 17 96,66 6,45 568 5 19,11 550 410 17 9729 654 5,80
6 2527 634 419 18 103,10 6,44 572 6 2497 586 439 18 103,75 6,46 5,84
7 31,67 640 450 19 10953 643 576 7 31,12 6,14 4,64 19 110,11 6,36 587
8 3815 647 475 20 11592 6,39 579 8 3747 636 486 20 116,37 6,26 5,89
9 4469 654 495 21 12364 7,72 588 9 4398 651 504 21 12253 6,15 5,90
10 51,24 6,55 511 22 128,64 500 584 10 50,60 6,62 520 22 128,56 6,04 591
11 57,76 6,52 524 23 13498 6,35 586 11 5729 6,69 533 23 13449 592 591
14000 oee 6.00 _160.00 800
3 Pl ad bad o TV A 7 Z 14000 700 _
gi;gsz s had 0 ‘? EIZO‘OO a"..m‘H’mA 6.00 ‘g’:j‘
z“ 5000 00 E £ 10000 500 .‘g
E 000 3.00 g é" 80.00 1m0 g
g 1000 2.00 ? g 60.00 3.00 aén
]ug 2000 100 ‘ag ia 40.00 2.00 ‘i;:
A @ 2 2000 100
2 o 0.00 2 0w .
2 L35 7910 B 51T LILBLs 12345678 91011121314151617181920212223
Tuan dé Tuin dé
—8—CEPreal —B— CEPLop == NEPLop ANEPLop —e—CEPral —HE—CEPLop —# NEPLop ANEFLop
Hinh 1. Ning suat tring thuc té (CEPreal) va ning Hinh 2. Ning suat tring thyc t&é (CEPreal) va
suat trirng (CEPLop), s6 tring/mai/tudn (NEPLop), nang suat tritng (CEPLop), s6 tritng/mai/tuan
ning sudt tring trung binh ca ky/mai/tun (AN- (NEPLop), ning suét tring trung binh ci ky/mai/
EPLop) wéc tinh bang ham Lopez qua cac tuan dé tuan (ANEPLop) udc tinh bang ham Lopez qua
(TP) déi voi ga D310 cic tuan dé (TP) déi voi ga IB
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Néng sudt triéng cong don (CEP), s&
triing/mai/tuan (NEP), NST trung binh ca ky/
mai/tudn (ANEP) wdc tinh bang ham Lopez
(bang 3) rat sat so voi s6 liéu khao sét thuc t&' o
ga D310 va ga IB. Diéu nay chi ra rang khong
can dém sd tring ciing ¢6 thé wde tinh dugc
NST cong don cua ga D310, IB theo tudi dé véi
do chinh xac cao. Gia tri NEP, wdc tinh theo dao
ham béc 1 cia ham Lopez ciing rat sat so véi
s0 liéu khao sat thuc té, phan anh xu hudng
tang dan tir tuan dé dau tién va dat cao nhat
& mot tuan dé nao d6 sau d6 giam dan. Gia tri
NEP, udc tinh dat cao nhat ¢ tuan dé thix 10
(5,53 qua/mai/tuan) d6i véi ga D310 va tuan de
tha 13 (6,73 qua/mai/tuan) doi véi ga IB sau do6
giam dan theo quy luat hiéu suat giam dan. Két
qua nghién cttu nay phu hop véi két qua da
cong bo ctia Darmani va France (2019).

4. KET LUAN

Trong 5 ham hdi quy phi tuyén tinh, ham
Lopez la phut hgp nhét trong viéc mé ta NST
cong don ctia ga D310 va ga IB. SO tring/mai/
tuan (NEPt) tang dan trong nhiing tuan tudi
dau, dat cuc dai tuan dé th¢ 10 (5,53 qua/
mai/tuan) d6i véi ga D310 va tudn dé that 13
(6,73 qua/mai/tuan) doi véi ga IB, sau d6 giam
xudng theo quy luat hiéu sudt giam dan.
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