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TOM TAT

Nghién ciru dwoc tién hanh nhdm xac dinh ham sinh trwdng phi hgp nhat dé wéc tinh khéi lwong, téng khdi
lweng trung binh ciia lon Piétrain khang stress nuéi tai Xi nghiép Chan nuédi Bdng Hiép, Hai Phong va Trung tam
Gibng lon chét lweng cao, Hoc vién Néng nghiép Viét Nam tir thang 12/2007 dén thang 12/2015. Bén ham sinh
trwdng Logistic, Von Bertalanffy, Gompertz, Richards dwoc siv dung dé& wéc tinh khéi lwong, tang khéi lwong cia lon
Piétrain khang stress & 5 thoi diém twong (ng: so sinh (1.198 dwc va 1.141 cai), cai sira (808 dyc va 773 cai), 60
ngay tudi (472 dwc va 483 cai), 5,5 thang tudi (94 dwc va 108 cai), 7,5 thang tudi (228 dwc va 292 cai). Ham
Richards, Gompertz mo ta sinh trwdng clia lgn dyc va cai cé hé sb xac dinh (0,968 va 0,966) cao nhat va tham sb
AIC (16813 va 17498), phwong sai sai s6 o% (23,6633 va 30,4267) thap nhat. Udc tinh tang khéi lwong tir 60 ngay
tudi dén 7,5 thang tudi bdng moé hinh Gompertz, Richards trén lon dywc (487 va 492 g/ngay) va cai (493 kg/ngay) phu
hop so vé&i ting khdi lwong thuc té. Ham Richards, Gompertz dwoc coi la téi wu va phu hop nhat d& moé ta sinh
trwdng cla lgn Piétrain khang stress.

Tt khoa: Ham hédi quy phi tuyén tinh, lon Piétrain khang stress, mé hinh sinh trwéng, mé hinh anh hwéng cé dinh.

Application of Different Nonlinear Functions to Describe the Growth
of Stress - Negative Piétrain Pigs

ABSTRACT

This study was conducted to describe the growth and determine the best growth models to estimate body weight
and average daily gain (ADG) of stress-negative Piétrain pigs raised in Dong Hiep livestock farm, Hai Phong province
and animal farm of Vietnam National University of Agriculture from December 2007 to December 2015. Four
functional growth Logistic, Von Bertalanffy, Gompertz and Richards models were be used to estimate body weight,
ADG of Piétrain pigs at birth (1198 intact male and 1141 gilts), weaning (808 intact male and 773 gilts), 60 days (472
intact male and 483 gilts), 5.5 months (94 intact male and 108 gilts), 7.5 months (228 intact male and 292 gilts).
Richards, Gompertz functions had the highest coefficient of determination (0.968 and 0.966) and the lowest AIC
(16813 and 17498), residual variance (23,6633 and 30,4267). Average daily gain from 60 days to 7.5 months of intact
male (487 and 492 g per day) and gilts (493 g per day) were predicted by Richards, Gompertz similar an actual ADG.
The growth of stress-negative Piétrain pigs can be well described with the Richards and Gompertz functions.

Keywords: Nonlinear models, fixed-effects models, growth models, stress negative Piétrain pig.

lon. St dung mé hinh héi quy phi tuyén tinh dé

1. DAT VAN PE > — \
: mo ta sinh truong ¢ lgn duge dé cap trong cac

Ham sinh trudng dude st dung dé chon loc
nhiing ca thé dugde du béo c6 dic tinh sinh trudng
t6t va udc tinh s6 ngay nudi dudng can thiét dé
dat dugc khoi lugng theo yéu ciu & giai doan tudi
nh4t dinh nhdm nang cao ning suit chian nudi

nghién ciu ctia Kebreab & cs. (2007); Strathe &
cs. (2010); Kebreab & cs. (2011); Cai & cs. (2012);
Vincek & cs. (2012); Shull (2013); Silva & cs.
(2013). M6 hinh anh hudéng c6 dinh phi tuyén
tinh hén hop st dung dé udc tinh bién dong vé
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Str dung ham héi quy phi tuyén tinh mé ta sinh trwdng cla lon Piétrain khang stress

khéi lugng trong quin thé caa lon dude mo ta
trong nghién ctiu cta tac gia Craig & Schinckel
(2001); Schinckel & Craig (2002).

Kha ning sinh trudng, phdm chit tinh dich,
néng sudt sinh san, cac chi tiéu vé sinh 1y, sinh
ho4a mau va nang suat than thit, chat lugng thit
cua dong lgn Piétrain khang stress nudi tai Viét
Nam da dudc mé td trong cac nghién ctu cia
cac tac gia D6 Dtic Luc & cs. (2008); Pham Ngoc
Thach & cs. (2010); Do & cs. (2013); Ha Xuan Bo
& cs. (2013); Ha Xuéan B0 (2015). Lgn Pietrain
néi chung va Pietrain khang stress néi riéng
dude st dung & Viéet Nam nhu duc cudi ciung
trong céc cong thic lai cing nhu st dung dé tao
duc lai PiDu (Pham Thi Dao & cs., 2013).

Nghién ctiu nay nhim xac dinh duge ham
héi quy phi tuyén tinh phat hgp nhit dé mé ta
sinh trudng, uéc tinh khéi lugng va ting khoi
lugng cta lgn Piétrain khang stress qua cac giai
doan tudi khac nhau.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Cac s6 liéu theo doi vé khéi lugng cua lgn
Piétrain khang stress nu6i tai Xi nghiép Chan
nu6i Péng Hiép - Hai Phong tit 12/2007 dén
12/2015 va Trung tam Gidng lgn chit lugng cao
- Hoc vién Nong nghiép Viét Nam tu 11/2011
dén 12/2015.

Khéi lugng so sinh (n = 2.339: 1.198 duc va
1.141 c4i), khoi lugng cai stia (n = 1581: 808 duc
va 773 ci), khéi lugng 60 ngay tudi (n = 955:
472 duc va 483 cai), khéi lugng 5,5 thang tudi
(n = 202: 94 duc va 108 cai) va khoéi lugng & 7,5
thang tudi (n = 520: 228 duc va 292 cai).

2.2. Phuong phap nghién citu

Hé théng chudng nuéi va khdu phan thic &n
4 tling giai doan cta lgn Piétrain khang stress da
duge mé ta trong cong bd ctia Ha Xuan Bo (2015).
Khéi lugng ctiia lgn Piétrain khang stress dudc
xac dinh tai 5 thoi diém so sinh (0), cai sita (28
ngay), 60 ngay tudi, 5,5 thang tudi (165 ngay) va
7,5 thang tudi (225 ngay). Khéi lugng so sinh, cai
stia, 60 ngay tudi duge xac dinh bang can ddéng
hé. Khoéi lugng ldc 5,5 thang tudi, 7,5 thang tudi
dugc x4c dinh bing can dién ti (Uc).
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St dung thu tuc NLIN va NLMIXED cua
phan mém SAS 9.0 (2002) dé udc tinh cac tham
s6 ham héi quy phi tuyén tinh trén co sé dii liéu
khéi luong cua lon duc va cai riéng biét véi mé
hinh anh hudng c¢6 dinh dudc trinh bay 6 bang 1.
Xac dinh tang khéi lugng, tudi va khéi luong tai
diém ubn véi cong thic duge thé hién & bang 2.

Thi tuc NLIN ctia phan mém SAS 9.0
(2002) uéc tinh duge cac tham sé bao gom: m, a,
b, sai s6 tiéu chuén (SE) va hé s6 xac dinh (R?).
Tha tuc NLMIXED cta phian mém SAS 9.0
(2002) uéc tinh duge cac tham sé bao gbm: m, a,
b, phuong sai ctia sai s (62,), sai s tiéu chuin
(SE), tiéu chuén thong tin Akaike (Akaike’s
information criteria, AIC) va tiéu chuén thong
tin Bayesian (Bayesian infomation criteria,
BIC). M6 hinh c6 hé s6 xac dinh (R?) cang 16n va
gia tri AIC hodc BIC cang nhé thé hién mé hinh
cang t61 uu va phu hop.

Tang khéi lugng trung binh hang ngay udc
tinh dugc xac dinh dua trén chénh léch vé khéi
lugng ude tinh gitta hai thoi diém (60 ngay va 7,5
thang tudi) bang cic ham sinh trudng va thoi
gian tit 60 ngay dén 7,5 thang tudi (225 ngay).

Cac gia tri “Starting value” ctia ciac tham so
m, a, b va phuong sai sai s6 st dung trong nghién
ctiu nay dugc uéc tinh dua trén cac nghién ctu
cua Kebreab & cs. (2007); Strathe & cs. (2010);
Kebreab & cs. (2011); Cai & cs. (2012); Vincek &
cs. (2012); Shull (2013); Silva & cs. (2013).

3. KET QUA

3.1. M6 ta sinh trudng cua lgn Piétrain
khang stress biang cac ham héi quy phi
tuyén tinh

Cac tham s& u6c tinh cha boén ham sinh
trudng trén lgn duyc va cai Piétrain khang stress
dugc trinh bay tai bang 3. Khéi ludng udc tinh
cia lgn duc va cai Piétrain khang stress ldc
trudng thanh thap nhat é ham Logistic (115,43
va 108,95kg) va cao nhit 6 ham Von Bertalanffy
(200,73 va 177,83kg). Khoi lugng ldc trudng
thanh cua lgn duyc Piétrain khang stress udc
tinh bang cac ham sinh trudng luén cao hon so
v6i Ign cai.



Ha Xuan Bo, D6 Buc Lwc, Dang Vi Binh

Bang 1. M6 hinh anh huéng c6 dinh ham héi quy phi tuyé&n tinh

Tén mo hinh

Cong thire

Logistic (Robertson, 1908)
Von Bertalanffy (Von Bertalanffy, 1957)
Gompertz (Gompertz, 1825)
Richards (Richards, 1959)

Yir = m/(1+a*exp(-b*T)) + &y
Yii = m*(1-a*exp(-b*T)) + &
Yit = m*exp(-a*exp(-b*T)) + &

Yie = mo'm/(mo®+(mP-me®)*exp(-b*T))"® + ¢;,

Bang 2. Cong thiic xac dinh tang khéi lugng, tudi va khéi lugng tai diém uén

Tén md hinh T&ng khéi lvong Tudi tai diém udn Khéi lwong tai diém udn
Logistic b*Y*(1-m/Y) 1/b*In(m/mo-1) m/2
Von Bertalanffy  (b*m"iv)*Y"™"-(b/v)*Y 1/b*In(3*(1-(mo/m) ")) m*(8/27)
Gompertz b*Y*In(m/Y) 1/b*In(In(m/my)) mle
Richards b*Y*(m®-Y®)/(a*m?) 1/b*In((m®-mg?)/a*m,?) m*0,380

Ghi chi: Y, Khéi Iugng udc tinh cua lgn thit i tai ngay tuéi thi t (kg); m,: khoi lugng thuc té lic so sinh
(m, = 1,4kg); m: khoi Iugng liic trudng thanh udc tinh (kg); a: hing s6 tich hop lién quan dén khéi Iugng so sinh;
b: hing s6 lién quan dén téc do sinh trudng; v: hang s6 lién quan dén udc tinh ting khéi Iugng (v = 0,000001);
exp: co 56 logarit tu nhién (e = 2,7182818); ¢, Sai s6 ngau nhién; T: tuéi cia lon (ngay).

Nguén: Goshu & Koya (2013).

Bang 3. Tham s6 uéc tinh ctiia ham sinh trudng trén lgn Piétrain khang stress

M6 hinh m SE a SE b SE

Logistic Puc 115,43 1,0683 33,7046 0,6961 0,02288 0,000244
Cai 108,95 0,9674 34,2519 0,8235 0,02457 0,0003

Von Bertalanffy Buc 200,73 5,2285 0,8214 0,003094 0,005804 0,00014
Cai 177,83 4,582 0,8337 0,00457 0,006614 0,000175
Gompertz Puc 149,51 2,3312 4,3503 0,02987 0,01005 0,000159
Cai 137,72 2,1368 4,4388 0,03973 0,01108 0,000196
Richards Puwc 168,97 5,6479 -0,1949 0,02275 0,007727 0,000393
Cai 141,08 3,727 -0,06618 0,02645 0,01036 0,000492

Bang 4. Phuong sai sai s6 va tham s6 thong ké danh gia miic do tin cay
cua ham sinh trudng trén lgn Piétrain khang stress
M6 hinh GZe SE AIC BIC R?

Logistic bPuc 27,5182 0,7354 17236 17259 0,962
Cai 33,4313 0,894 17762 17785 0,962

VVon Bertalanffy Buc 23,8961 0,6387 16840 16864 0,967
Cai 31,1543 0,8331 17564 17588 0,965

Gompertz Puc 23,7434 0,6346 16823 16846 0,968
Cai 30,4267 0,8136 17498 17522 0,966

Richards Puc 23,6633 0,6324 16813 16837 0,968
Cai 30,4547 0,8144 17501 17525 0,966
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Str dung ham héi quy phi tuyén tinh mé ta sinh trwdng cla lon Piétrain khang stress

Cac tham s6 danh gi4 miic d6 tin cay, kha
n#ng uée tinh khéi lugng cia lgn Piétrain khang
stress duc va cai duge thé hién qua bang 4. St
Von
Bertalanffy, Gompertz va Richards mo ta sinh

dung cidc ham sinh trudng Logistic,

trudng ctua lgn duc va cai Piétrain khang stress
déu c6 hé s6 xac dinh & mic cao (R?>0,96).

3.2. Ué6c tinh khéi lugng, ting khéi lugng
cua lgn Piétrain khang stress bang cac

ham héi quy phi tuyén tinh

Khoi Iugng can thuc t€, wéc tinh bang ham
sinh trudng & cac giai doan so sinh, cai stia, 60
ngay tudi, 5,5 thang tudi, 7,5 thang tudi cia lon
Piétrain khang stress duc, cai nudi trong diéu

kién khi hau nhiét déi tai mién Bic nuéc ta dat
cac gia tri 6 miic trung binh thap (Bang 5),
ngoai tri khdéi lugng so sinh uée tinh biang ham
Logistic 6 mtic cao 3,33kg (Ign duc) va 3,09kg
(Ign cai).

Hé s6 tuong quan gitia khéi lugng thuc té
va khoi lugng uée tinh bing ham sinh trudng
duge trinh bay 6 bang 5. Khéi lugng uéc tinh
bing ham sinh trudng véi khéi lugng can thuc
t& c6 miic do tuong quan rat chit (r >0,98) va c6
¥ nghia thong ké (P <0,001). Trong d6, ham
Richards uéc tinh khéi lugng cta lon duc c6 hé
s6 tuong quan cao nhat (0,98374) va ham
Gompertz udc tinh khéi lugng cta lgn céi c6 hé
s6 tuong quan cao nhat (0,98268).

Bang 5. Khoi lugng thuc t€ va udc tinh (Mean va SD, kg)

Thoi diém Thuc té Logistic Von Bertalanffy Gompertz Richards
So sinh Puc (n =1198) 1,43 0,29 3,33 - 1,14 - 1,93 - 1,40 -
Cai (n=1141) 1,39 0,28 3,09 - 0,82 - 1,63 - 1,40 -
Cai slra Puwc (n = 808) 6,00 1,47 6,00 0,30 5,26 0,50 5,39 0,42 5,16 0,46
Cai (n=773) 5,89 1,38 5,82 0,41 4,89 0,68 5,09 0,57 4,91 0,59
60 ngay  DPuc (n=472) 14,10 4,44 12,75 2,14 15,73 2,77 14,65 2,67 15,16 2,76
Cai (n = 483) 14,07 4,70 13,20 2,90 16,16 3,59 15,10 3,51 15,19 3,56
5,5thang DBuc (n=94) 66,59 11,37 66,25 8,86 65,54 7,38 66,35 7,66 66,16 7,48
Cai (n =108) 67,45 10,20 70,39 9,07 68,92 7,99 69,85 8,15 69,83 8,11
7,5thang DBuc (n = 228) 93,92 17,98 93,84 10,52 93,31 13,96 93,50 12,60 93,44 13,18
Cai (n = 292) 93,94 1582 92,66 8,49 92,47 11,76 92,58 10,47 92,58 10,57
Bang 6. Udc tinh tudi, khoi lugng tai diém uén, tudi dat 30 va 100kg
Chi tieu Logistic Von Bertalanffy Gompertz Richards
Tuéi tai diém udn (ngay) Puc 152,78 152,75 153,37 130,07
Cai 176,70 132,57 137,51 128,91
Khéi lwong tai diém ubn (kg) Puc 57,72 59,48 55,00 64,21
Cai 54,48 52,69 50,66 53,61
Tubi dat 30 kg (ngay) Buc 108 97 99 98
Cai 105 94 97 96
Tubi dat 100 kg (ngay) Puc 236 238 237 238
Cai 243 237 238 238
Tang k,héi lwgng tr so sinh dén khi Puc 165 133 199 208
dat khdi lwgng tiém can (g/ngay) Cai 173 146 209 349
T&ng khéi lugng tir 60 ngay dén Puc 512 498 492 487
75 thang tuoi (g/ngay) Cai 507 502 493 493
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Udc tinh tudi tai diém uén, khoi lugng tai
diém udn, tudi dat 30kg, tudi dat 100kg, tang
khoi lugng tit so sinh dén khi dat khéi lugng
tiém can va tang khéi luong tu 60 ngay dén 7,5
thang tudi dudc trinh bay & bang 6. Tudi tai
diém uén, uée tinh déi véi lgn duc va cai thap
nhat 6 ham Richards (130,07 va 128,91 ngay),
cao nhat ¢ ham Logistic (152,78 va 176,70
ngay). Khéi lugng tai diém udh udc tinh déi véi
Ign duc Piétrain khang stress cao hon so véi Ign
cai & tit ca cac ham sinh trudng. Tubi ude tinh
dé dat dugc 30 dén 100kg bing md hinh sinh
trudng trén lgn duc, cai Piétrain khang stress 6
3,5 va 8,5 thang tudi. Tang khéi lugng tit so sinh
dén khi dat khéi lugng tiém can va ting khoi
luong tir 60 ngay dén 7,5 thang tudi udc tinh ti
cac ham sinh trudng dat mdc thap.

4. THAO LUAN

4.1. M6 ta sinh trudng cua lgn Piétrain
khang stress biang cac ham héi quy phi
tuyén tinh

Khéi lugng tiém can (m) uée tinh bang cac
ham sinh trudéng Logisticc Von Bertalanffy,
Gompertz va Richards th&p hon so véi cong bo
cua tac gia Shull (2013) véi khéi lugng tiém can
uéc tinh bing ham Logistic trén lon duc
(180,1kg), cai (179,7kg); ham Von Bertalanffy
trén lgn duc (270,8kg), cai (270,7kg); ham
Gompertz trén lgn duc (223,1kg), cai (223,0kg);
md hinh Richards trén Ign duc (201,5kg), cai
(211,9kg). Strathe & cs. (2010) st dung ham
Generalized Michaelis -Menten (GMM) ué6c tinh
khéi lugng tiém can cua lgn duc (466,3kg) cao hon
so vdi Ign cai (382,1kg). Schinckel & cs. (2009) uée
tinh khoi lugng tiém can bang mo hinh cac ham
Gompertz, Bridges, GMM dat cac gia tri tuong
tung 211,9kg; 238,7kg va 379,3kg. Sabbioni & cs.
(2009) uéc tinh khdi lugng tiém can bang cac ham
sinh trudng Brody, Logistic, Janoscheck, Von
Bertalanffy, Gompertz trén Ign “Nero di parma”
dat cac gia tri tuong tUng 397,1kg, 216,8kg,
237,56kg, 259,7kg va 240,2kg. Schinckel & cs.
(2006) st dung ham Bridges, GMM uéc tinh khéi
lugng tiém can trén lgn duc (200,8kg va 301,4kg)
va lgn cai (191,4kg va 286,8kg).

Ha Xuan Bo, D6 Buc Lwc, Dang Vi Binh

Ham Gompertz va Richards déu c6 thé st
dung dugc dé mé td sinh trudng cua lon
Piétrain khang stress vi mtic d§ bién thién vé
khéi lugng duge gidi thich théng qua cac md
hinh nay é miic cao (R* >0,96). Trong d6, su
dung ham Richards md ta sinh trudéng ctua lon
duc Piétrain khang stress dugc danh gia phu
hgp nhat véi hé s6 xac dinh cao nhat (R* =
0,968), tham s6 AIC (16813) va phuong sai sai
s6 (02, = 23,6633) d mtic thap nhat. St dung
ham Gompertz md ta sinh trudng cua lgn cai
Piétrain khang stress duge danh gia phu hgp
nh&t véi hé s6 xac dinh cao nhat (R* = 0,968),
tham s6 AIC (17498) va phuong sai sai s6
(6= 30,4267) & mtic th&p nhat.

Shull (2013) khi st dung cidc ham sinh
truéng Logistic, Von Bertalanffy, Gompertz va
Richards dé mé ta sinh trudng caa lon duc va
cai Yorkshire ciing chi ra rang ham Richards
dudc danh gia phu hgp nhat véi hé s6 xac dinh
cao nhat (R* = 0,999), tham s6 AIC (287,2 va
303,9) va phuong sai cta sai s6 6% (1,23 va 1,40)
thdp nhat so v6i cac md hinh da st dung.
Sabbioni & cs. (2009) khi st dung cic ham sinh
truéng Brody,
Bertalanffy, Gompertz dé mo ta sinh trudng cta

Logistic, dJanoscheck, Von
Ign “Nero di parma” nudi tai Y ciing cho ring
ham Gompertz dudc danh gia to6t nhat véi hé s
xac dinh (R? = 0,968) cao nhat, tham s6 AIC
(5139,4) va d6 léch chuén cta sai s6 (o, = 10,1)
thap nhat so véi cac md hinh con lai.

4.2. Uéc tinh khéi lugng, ting khéi lugng
cua lgn Piétrain khang stress bing cac
ham héi quy phi tuyén tinh

Khéi lugng so sinh, cai stia caAn thuc té& va
uée tinh bing moé hinh sinh trudng caa lon duc,
cai Piétrain khang stress déu thap hon so véi
cong bd cua Nguyén Vian Dic & cs. (2010) trén
lon Piétrain thuan véi khéi lugng so sinh
(1,48kg), khéi lugng cai siia lic 42 ngay tudi
(14,43kg), ngoai trit khéi lugng so sinh udc tinh
bing ham Logistic cao hon (Ion duc: 3,33kg va
lon cai: 3,09kg). Tuy nhién, khéi lugng so sinh
cia lgn Piétrain khang stress udc tinh bing
ham Logistic khéng pht hgp so véi thuc té.
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Két qua céng bd cta Schinckel & cs. (2009)
cho thay khéi lugng uée tinh bang cac ham sinh
truéng Bridges (132,12kg), GMM (132,28kg),
Gompertz (131,52kg) thap hon so véi khéi lugng
can thuc t& tai thoi diém 188 ngay tudi dat
133,26kg va hé s6 tuong quan gitia khoi lugng
can thuc t& v6i khoi lugng uée tinh bang ham
Gompertz thap nhat (0,96) va cao nhat 6 ham
Bridges (0,972). Schinckel & cs. (2009) uéc tinh
ngay tudi dat 105, 125 kg bang ham Bridges
(149,6 va 172,7 ngay), GMM (149,7 va 172,7
ngay), Gompertz (149,1 va 173,2 ngay).

Khéi lugng ude tinh bang ham sinh trudng
Richards trén lgn duyc Piétrain khang stress,
ham Gompertz trén lgn cai Piétrain khang
stress v6i khéi lugng can thuc t& rat chit ché va
hoan toan phu hop véi két qua cong bd Sabbioni
& cs. (2009) v6i hé sb tuong quan gifia khoi
lugng can thuc t& va khéi lugng ude tinh bing
ham Gompertz cao nhat (0,98).

Két qua udc tinh ting khoi lugng trung
binh giai doan ti 60 ngay tudi dén 7,5 thang
tudi trén lon duc, cai bang ham Gompertz (492
va 493 g/ngay), Richards (487 va 493 g/ngay)
phtu hop véi két qua cong bd ciia Ha Xuan Bo &
cs. (2014) tang khéi ludgng trung binh thuc té&
cta lgn Piétrain khang stress dat 489,54 g/ngay.
Uéc tinh tang khéi lugng trung binh bing ham
Gompertz, Richards té ra chinh x4c hon khi uéc
tinh bang ham Logistic va Von Bertalanffy.

5. KET LUAN

Cac ham sinh trudng Logistic, Von
Bertalanffy, Gompertz va Richards déu st dung
tot trong viéc uée tinh khéi luogng, tang khoi lugng
trung binh cta lgn Piétrain khang stress. Tuy
nhién, ham Gompertz phu hgp nhat dé udc tinh
khéi lugng, ting khéi lugng trung binh ctia lgn cai
Piétrain khang stress va ham Richards phu hgp
nhit dé udc tinh khéi luong, ting khéi luong
trung binh cta lgn duc Piétrain khang stress.
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