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LOI CAM DOAN

T6i xin cam doan day 1a cong trinh nghién ctru cua riéng toi, cac két qua nghién
ctru duoc trinh bay trong luan an 1a trung thuc, khach quan va chua timg dung dé bao vé
lay bat ky hoc vi nao.

Téi xin cam doan rang moi sy giup d& cho viéc thuc hién luan 4n di duoc cam on,
cac thdng tin trich dan trong luan an nay déu duoc chi ré nguén goc.

Ha N¢i, ngay 09 thang 9 nam 2024
Té&c gia luan an
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LOI CAM ON

Trong sudt thoi gian hoc tap, nghién ciu va hoan thanh luan 4n, t6i da nhan dwgc
su hudng dan, chi bao tan tinh caa céc thay, ¢ gido, su giup d&, dong vién cua ban be,
ddng nghiép va gia dinh.

Nhan dip hoan thanh luin an, cho phép t6i duoc bay to 1ong kinh trong va biét on
sau sic tgi PGS.TS. Nguyén Hoang Thinh va PGS.TS. BUi Hitu Poan d tan tinh huéng
dan, danh nhiéu cong stic, thoi gian va tao diéu kién cho toi trong suét qua trinh hoc tap
va thuc hién dé tai.

T6i xin bay to 10ng biét on chan thanh téi Ban Giam dbc, Ban Quan 1y dao tao, Bo
mon Di truyén - Giéng vat nudi, Khoa Chin nudi - Hoc vién Nong nghiép Viét Nam da
tan tinh giup d& toi trong qua trinh hoc tap, thuc hién dé tai va hoan thanh luan an.

T6i xin bay to 10i cam on dén Chua nhiém va cac can bo tham gia dé tai Nghién ciru
khoa hoc cip Bo Nong nghiép va Phat trién néng thén “Chon tgo hai dong ga Lién Minh
c6 ndng sudt cao” da giup dd toi trong qua trinh thyuc hién dé tai.

Xin chan thanh cam on c4c c&n b, cdng nhan vién Céng ty C6 phan Khai thac
khoang san Thién Thuan Tuong Quang Ninh, cac can b Phong thi nghiém Bo mon Di
truyén - Gidng vat nudi, Khoa Chin nudi, Hoc vién Nong nghiép Viét Nam di tao moi
diéu kién vé co sé vat chat gidp t6i hoan thanh tét luan an nay.

Xin chan thanh cam on Ban Giam hiéu, Ban cha nhiém Khoa Chan nuo6i thu y, cac
Phong, Ban va cac can bg, giang vién Khoa Chan nu6i thu y, Truong Pai hoc Nong Lam
Bic Giang di tao moi diéu kién, thoi gian, giup dd dé toi dugc tham gia hoc tap va hoan
thanh luan an.

Xin chén thanh cam on cac nha khoa hoc, cac chuyén gia trong linh vuc nghién cau
clia dé tai da co nhitng dong gdp quy bau dé luan an dugc hoan thién hon.

Xin chan thanh cam on ngudi than trong gia dinh hai bén noi ngoai, ban bé dong
nghiép da luon bén canh, dong vién khuyén khich va gitp d& tdi ca vé tinh than, vat
chat dé hoan thanh luan an.

Ha N¢i, ngay 09 thang 9 nam 2024

Nghién ciru sinh
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TRiICH YEU LUAN AN

Tén tac gia: P6 Thi Thu Huong

Tén luan an: Bac diém ngoai hinh, mdi lién hé mot sé gen wng vién véi kha ning san
Xuit cua ga Lién Minh

Nganh: Chin nuoi M43 s6: 9 62 01 05

Tén co sé dao tao: Hoc vién Nong nghiép Viét Nam

Muc dich nghién ciru: Str dung k§ thuat di truyén phan tir va di truyén sé luong dé chon
tao nhém ga Lién Minh c6 kha ning sinh truéng nhanh, gop phan bao ton va phét trién
gidng ga nay.

NoOi dung va phuwong phap nghién ctru

- Pic diém chi tiét ngoai hinh caa gidng ga Lién Minh duogc xac dinh bang céc
phuong phap quan sat, chup anh; xac dinh kich thudc cac chiéu do ctia ga Lién Minh theo
huéng din caa FAO (2012) va TCVN 13474-1:2022.

- Xac dinh 6 da hinh IGFBP2/G639A, INS/A3971G, INS/T3737C, GHR/C571T,
GH/G662A va GH/G1705A trén ga Lién Minh bang k§ thuat da hinh chiéu dai doan cit
gioi han (Polymerase Chain Reaction - Restriction Fragment Length Polymorphism:
PCR-RFLP).

- Chon tao nhém ga Lién Minh sinh truong nhanh bang phwong phap chon loc két
hop dic diém ngoai hinh, kiéu gen va gia tri giéng wéc tinh qua ba thé hé.

- Panh gia kha nang sinh san cua ga Lién Minh sinh truéng nhanh, danh gia kha
nang sinh trudng va san xuat thit ciia ga Lién Minh thwong pham sinh ra tir nhém ga néi
trén bang phuong phap thiét ké thi nghiém mot nhan té hoan toan ngau nhién.

- S ligu duoc xtr ly bang phan mém SAS 9.0 (SAS, 2002). Céc tham sb thdng ké
bao gom dung lwong mau (n), trung binh cong (Mean), d6 léch chuan (SD), trung binh
binh phuong nho nhat (LSM) va sai sb tiéu chuan (SE). Uéc tinh hé sé di truyén bang
phan mém VCEG va gia tri gibng bang phan mém PEST.

Két qua chinh va két luan

- P3 xac dinh dugc dic diém chi tiét vé ngoai hinh cua ga Lién Minh lic 1 ngay
tudi, 8 tuan tudi, 20 tuan tudi va 38 tuan tudi; kich thuéc mot sé chiéu do co thé cua ga
Lién Minh Itc 8 va 38 tuan tudi.

- Pi xac dinh duoc tin sé kiéu gen va alen cua 6 da hinh: IGFBP2/G639A,
INS/A3971G, INS/T3737C, GHR/C571T, GH/G662A va GH/G1705A trén ga Lién Minh.
Tat ca cac da hinh déu xuét hién day du ba kiéu gen. Hai da hinh IGFBP2/G639A va
INS/A3971G c6 tan sb kiéu gen dat trang thai can bang HWE.

Bbn da hinh IGFBP2/G639A, INS/A3971G, INS/T3737C va GHR/C571T, khéng
c6 mdi lién quan toi khdi luong co thé. Khéi lugng co thé caa ga c6 mdi lién hé véi da
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hinh GH/G662A (tir tun tudi 11 dén tuan tudi 20) va da hinh GH/G1705A (tir 8 tuan tudi
dén 20 tuan tudi). Kiéu gen AA cua da hinh GH/G1705A ¢6 anh huang tich cuc dén khoi
luong co thé cua ga va duoc chon 1am gen chi thi dé chon tao nhém ga Lién Minh sinh
truéng nhanh.

- Chon tao dugc nhém ga Lién Minh mang kiéu gen AA thudc da hinh GH/G1705A
¢6 kha ning sinh truéng nhanh qua ba thé hé.

- Ga Lién Minh thuong pham mang kiéu gen sinh truéng nhanh lac 20 tuan tudi cé
khéi lwong co thé cao hon va FCR thap hon so véi dan quan thé; ty & nudi séng, ning
suit va chit luong thit twong ti S0 voi dan quan thé.
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PhD Candidate: Do Thi Thu Huong

Thesis title: Appearance characteristics, association of some candidate genes with the
production ability of Lien Minh chickens

Major: Animal Science Code: 9 62 01 05

Name of institution: Viet Nam National University of Agriculture

Research objectives: Utilizing molecular and quantitative genetic techniques to select
and breed fast-growing Lien Minh male line chickens, contributing to the preservation
and development of this chicken breed.

Research content and methods

- ldentify the detailed appearance characteristics of Lien Minh chickens by
observation and photography methods; Determine the dimensions of Lien Minh chickens
according to the instructions of FAO (2012) and TCVN 13474-1:2022.

- ldentify 6 polymorphisms IGFBP2/G639A, INS/A3971G, INS/T3737C,
GHR/C571T, GH/G662A and GH/G1705A on Lien Minh chickens using the Polymerase
Chain Reaction - Restriction Fragment Length Polymorphism technique (PCR-RFLP).

- Select and breed fast-growing Lien Minh male line chickens using a selection
method that combines appearance characteristics, genetic types, and estimated breeding
values over three generations.

- Evaluate the reproductive capacity of the Lien Minh male line chickens, assess
the growth and meat production potential of the Lien Minh commercial chickens resulting
from the aforementioned male line using a completely randomized design experimental
method.

- The data were analyzed by SAS version 9.0 software (SAS, 2002). The statistical
parameters included sample size (n), arithmetic mean (Mean), standard deviation (SD),
least square mean (LSM) and standard error (SE). Estimates of heritability were obtained
using VCESG software, and breeding values were estimated using PEST software.

Main findings and conclusions

- Determined the appearance characteristics of the Lien Minh chickens at 1 day of
age, 8 weeks of age, 20 weeks of age and 38 weeks of age; measured the dimensions of
Lien Minh chickens at 8 and 38 weeks of age.

- ldentified the genotype and allele frequencies of 6 polymorphisms:
IGFBP2/G639A, INS/A3971G, INS/T3737C, GHR/C571T, GH/G662A and
GH/G1705A. All polymorphisms exhibited all three genotypic frequencies. Two
polymorphisms, IGFBP2/G639A and INS/A3971G were consistent with Hardy-
Weinberg equilibrium (HWE).
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The four polymorphisms IGFBP2/G639A, INS/A3971G, INS/T3737C and
GHR/C571T were not associated with body weight. The body weight of chickens were
related to the GH/G662A polymorphism (from 11 to 20 weeks of age) and the
GH/G1705A polymorphism (from 8 to 20 weeks of age). The AA genotype of
GH/G1705A polymorphism had a positive effect on the body weight of chickens and
was chosen as a candidate gene for breeding fast-growing Lien Minh male line chickens.

- Selected to breed a Lien Minh male line chicken carrying the AA genotype of the
GH/G1705A polymorphism with fast growth potential across three generations.

- Lien Minh commercial chickens with the fast-growth genotype at 20 weeks old
had significantly higher body weight and lower FCR compared to the population; survival
rate, productivity and meat quality were similar to the population.
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PHAN 1. MO DAU

1.1. TINH CAP THIET CUA DE TAI

Chan nubi gia cam 13 nghé co truyén thdng tir 1au doi, cung cip thit va tring
cho con nguoi, ddng thoi gop phan quan trong phat trién kinh té, xa hoi. Theo Chin
nudi Viét Nam (2023), tong dan gia cAm cia nude ta khoang 544 triéu con, trong
d6 dan ga 444,7 triéu con; san luong thit ga xut chudng 1,72 triéu tin; san luong
tring dat gan 12 ty qua. Trong tong dan ga cla ca nude thi ga ban dja va con lai
khoang 322,28 triéu con, chiém 72,47%, con lai 12 ga cong nghiép. Diéu do cho
thay vai trd quan trong cta ga ban dia & nudc ta hién nay.

Ga Lién Minh c¢6 xuat x & thon Lién Minh, x3 Tran Chau, huyén Cat Hai,
thanh phé Hai Phong. Giéng ga nay c6 ngoai hinh dep, thich nghi véi diéu kién
chan nudi cta dia phuong, thit ga sau khi ché bién c6 da vang, gion; thit chic, dai,
vi ngot, ddm; pht hop véi thi hiéu cta nguoi tiéu ding va 1a mot trong nhitng san
pham OCOP cuia Hai Phong. Tuy nhién, gidng ga nay chi dugc nudi tai mot s nong
ho thudc thon Lién Minh, theo hinh thic chin tha, quy mé nho véi s6 lugng it va
nang suat thap (Bui Huu Doan & cs., 2015). Tir ndm 2008, B Nong nghiép va Phat
trién nong thon di dua giéng ga Lién Minh vao danh muc nghién ctru, bao ton vat
nudi quy hiém c6 nguy co tuyét ching. CAc cong trinh nghién ctru vé ga Lién Minh
cua Trinh Phii Ctr & cs. (2012) va Bui Huu Doan & cs. (2015) da xac dinh dugc mot
sd dic diém ngoai hinh va kha ning san xuét ctia ga Lién Minh. Vii Cong Quy & cs.
(2016) d tién hanh chon loc, nhan thuan nham ting s6 luong va nang cao kha ning
san xuat ctia giong ga nay véi phuong phap chon loc chi yéu dwa vao ngoai hinh va
tinh trang ning suit. Cong tac chon loc va nhan giéng tng dung di truyén sd luong,
dua trén gi tri kiéu hinh cta c4 thé 3 mang lai hiéu qua dang ké cho nganh chin
nubi. Tuy nhién, no6 ciing boc 16 mot s6 han ché, nhat 1a dbi véi cac tinh trang kho
xac dinh dya trén kiéu hinh nhu tinh thich nghi hay kha nang khang bénh, hoac
cac tinh trang chi biéu hién khi c4 thé d3 truong thanh nhu kha ning sinh san. Mt
khac, gia tri kiéu hinh chinh 1a si két hop giita kiéu gen va méi truong, vi vdy nd
phu thudc rat 16n vao diéu kién ngoai canh.

Trong nhiing nim gan day, st dung chi thi phan tr hd trg chon giéng duoc

g dung ngdy cang rong rii. Phuong phap nay di khéc phuc duogc cac nhuoc diém



ctia chon loc truyén thng, c6 thé chon duogc nhing tinh trang mong mudn & giai
doan som, dong thoi co d chinh xac cao, tiét kiém thoi gian, cong strc va chi phi
(Fulton, 2012). Cac nghién clru gan day da chtimg minh c6 méi lién quan giita mot
s6 gen dén sinh trudng cta ga. Mot sé da hinh ctiia gen Growth Hormone (GH) nhu
GH/GB662A, GH/G1705A ¢6 lién quan dén khdi luong co thé ciia gi & cac giai
doan sinh truong khac nhau (Nie & cs., 2005b; Nguyen Thi Lan Anh & cs., 2015;
Nguyén Trong Tuyén, 2017; Hoang Anh Tuin, 2022). Gen Growth Hormone
Receptor (GHR) ¢6 lién quan dén kha ning sinh trudng va sirc san xuat thit (Feng
& cs., 1997; Lei & cs., 2007; Ouyang & cs., 2008; Khaerunnisa & cs., 2017). Mot
s6 da hinh cua gen Insulin like Growth Factor Binding Protein 2 (IGFBP2) nhu
IGFBP2/G639A (Lei & cs., 2005; Zhao & cs., 2015) va Insulin (INS) nhu
INS/A3971G va INS/T3737C (Qiu & cs., 2006) cling c6 mdi lién quan nhit dinh
dén sinh truong ¢ ga. Tuy nhién chua c6 nghién ctru vé cac da hinh gen trén ga
Lién Minh lién quan dén sinh truéng cua giéng ga nay.

Hién nay, bén canh sir dung mot sé6 phuong phap chon loc truyén thong qua
ngoai hinh va ning suat, viéc tmg dung sinh hoc phan tir, tim ra gen chi thi dé chon
giéng ga Lién Minh sinh truong nhanh 1a rat can thiét.

1.2. MUC TIEU NGHIEN CUU
1.2.1. Muc tiéu chung

Xac dinh da hinh ciia mot sé gen (ng vién va maéi lién quan cua ching véi
khéi lugng co thé, tim ra gen chi thi, két hop véi mot sé phuong phap chon loc
truyén thong dé chon tao ra nhém ga Lién Minh sinh truéng nhanh, 1am tién dé
cho viéc tao dong ga Lién Minh tréng, gép phan bao tén va phat trién bén viing
giéng ga nay.

1.2.2. Muc tiéu cu thé

- Pic diém hoa chi tiét vé ngoai hinh cua giéng ga Lién Minh, phuc vu
cho viéc chon loc giéng ga nay theo ngoai hinh.

- Xac dinh tan sé kiéu gen cua 6 da hinh IGFBP2/G639A, INS/A3971G,
INS/T3737C, GHR/C571T, GH/G662A, GH/G1705A va mdi lién quan cua chung
v6i khéi lugng co thé cia ga Lién Minh, tir d6 xac dinh dugc gen chi thi dé chon
tao ra nhém ga Lién Minh cd gen sinh trudng nhanh, lam tién dé cho viéc chon tao dong
tréng ga Lién Minh.



- Danh gia kha ning sinh truéng, ning suit va chit luong thit cua ga Lién
Minh thuong pham sinh ra tir nhém nay.
1.3. PHAM VI NGHIEN CUU

Nghién ciu dugc thuc hién trén gidng ga Lién Minh c6 ngudn géc tir thén
Lién Minh, xa Tran Chau, huyén Céat Hai, thanh phé Hai Phong.

Xéc dinh cac dic diém vé ngoai hinh duoc thuc hién tai thén Lién Minh, x& Tran
Chau, huyén Cat Hai, thanh phé Hai Phong; Trung tdm Phat trién Khoa hoc - Cong
nghé va Ddi méi sang tao Hai Phong va Cong ty C6 phan Khai thac khoang san Thién
Thuan Tuong Quang Ninh tir 2019 - 2020. Phén tich da hinh gen, khao st ning suét
va chat lugng thit duoc tién hanh tai phong thi nghiém Di truyén, Bo mdn Di truyén -
Gidng vat nudi, Khoa Chin nuéi, Hoc vién Néng nghiép Viét Nam nam 2020. Chon
loc ga Lién Minh mang gen sinh truéng nhanh qua ba thé hé va danh gia kha ning
sinh trréng cua ga Lién Minh thuong pham duoc thuc hién tai Cong ty C6 phan Khai
thac khoang san Thién Thuan Tuong Quang Ninh tir 2020 - 2023.

1.4. NHUNG PONG GOP MOI CUA PE TAI

- B6 sung dic diém ngoai hinh chi tiét cua ga Lién Minh & cac giai doan phat
trién khac nhau.

- Xac dinh duoc 6 da hinh IGFBP2/G639A, INS/A3971G, INS/T3737C,
GHR/C571T, GH/G662A va GH/G1705A; mdi lién hé cua ching dén khéi luong
co thé cua ga Lién Minh, tir d6 hd trg dé chon tao ra nhém ga Lién Minh sinh
truong nhanh qua ba thé hé.

1.5. Y NGHIA KHOA HQC VA THUC TIEN CUA PE TAI
1.5.1. Y nghia khoa hoc

Luan an la cong trinh khoa hoc cung cip ngudn thoéng tin vé da hinh cua 4
gen IGFBP2, INS, GHR, GH trén ga Lién Minh va méi lién hé giira cac da hinh
nay véi khéi luong co thé; tim ra gen chi thi trong cac da hinh nay, phuc vu cho
cdng tac chon loc va nhan giéng ga Lién Minh duya trén chi thi phan tu.

Két qua nghién ctru dong gop thém tu liéu phuc vu cho cong tac giang day,
nghién cuau va hoc tap trong nganh Chan nudi tai cac truong Dai hoc va Vién
nghién ctru chuyén nganh.



1.5.2. Y nghia thuc tién

Dé tai dd chon loc dugc nhdm ga Lién Minh sinh treéong nhanh, 1am tién dé
cho viéc chon tao dong ga Lién Minh tréng trong thoi gian tiép theo; phuc vu cho cong
tac bao ton va phat trién gidng ga quy hiém nay.



PHAN 2. TONG QUAN TAI LIEU

2.1. CO SO KHOA HQC CUA VAN PE NGHIEN CUU
2.1.1. Pic diém ngoai hinh va @&ng dung trong chon giéng ga
2.1.1.1. Pac diém ngogi hinh

MJi gidng gia cAm c6 dic diém hinh thai dic trung. Nguoi ta thuong cin ctr
vao dic diém nay ma phan biét cac giéng, dong véi nhau. BE mdi nhém gia cam
dugc cdng nhan 1a mét gidng thi chdng can phai ¢ dic diém hinh thai dong nhat
va dic trung. Trong cdng tac giéng, viéc xac dinh dugc ban chat di truyén bén
trong thuong kho thuc hién, ton nhiéu thoi gian va kinh phi, trong khi xac dinh cac
tinh trang bén ngoai rat d& thuc hién. Vi vay, chon loc qua ngoai hinh thuong duoc
xem la budc dau tién khi chon gidng. Cac dic diém ngoai hinh cia gia cam bao
gom mau sac bo 16ng, kiéu mao, mau mat, mau da chan, mau mo, hinh dang va
kich thudc co thé ma dya vao d6 co6 thé phan biét dugc cac gibng hoac dong khac
nhau. Ngoai hinh caa gia cam c6 su thay doi theo giai doan phat trién, tir lic méi
nd cho dén khi truong thanh. Mot sb dac diém ngoai hinh cia ga c6 ¥ nghia quan
trong trong chon giéng & gia cam la:
Mau sdc bg 1ong

Bo 16ng gia cam chiém ty Ié 4 - 9 % khdi lwong co thé. Cau tric, su phan bd
va phat trién cua bo 16ng rat khac nhau giira cac loai. Cac giéng gia cim thuong
cd bo 16ng khac biét vé mau sic, hinh dang va kich thudc. Su khac biét d6 ¢ gia
cam cong nghiép da giam di dang ké (Leeson & Walsh, 2004). Cac gidng ga ban
dia thuong c6 mau 16ng sic s&, da dang. Céc giong ga cong nghiép thuong c6 bo
I6ng thuan nhat va don diéu hon. Ngoai ra, mau 16ng con duogc ding dé phan biét
trong mai khi méi no , chang han & cac gidng ga siéu trang hién nay nhu ga Hyline,
Goldline, con tréng thuong pham ¢6 mau trang, con con mai c6 mau nau. O ga
siéu thit, khi ca trong va mai déu c6 mau trang thi c6 thé phan biét tréng mai qua
téc d6 moc 16ng.
Kich thuée co thé

Kich thuéc va hinh dang co thé ciing 14 nhitng tinh trang ngoai hinh mang
dic trung cua ting gidng. Latshaw & Bishop (2001) da xac dinh dwoc ham hi quy
dé wac tinh khéi lwong cua ga dya vao ba chiéu do 1a dai ludn, vong nguc va rong
hdng véi hé sb xac dinh R?=0,78. Tierce & Nordskog (1985) ciing xac dinh dugc



méi quan hé gitra chiéu cao chan vai khéi lugng co thé ga thong qua ham hdi quy
tuyén tinh.
Mau da than va da chan

Mau da than va mau ban chan do céc sic té dudi da quyét dinh. Sy hién dién
hay vang mit cua cac sic td carotenoid, chu yéu la xantophyl trong thtc an chiu
trach nhiém vé sy da dang mau da cua ga (Dana & cs., 2010), ching chi duoc cung
cap tir cc loai thie an c6 chia carotenoid nhu ngd vang, bot thirc in xanh hay dau
gac... Ngoai ra, gidng, dong gia cam ciing c6 anh hudng dén chi tiéu nay.

Mau chan xam hay den 1a do su xuét hién cua sac té melanin trong I6p mé
duéi da quyét dinh, con 16p biéu bi khdng chira sic t6. Néu trong Iép mé dudi da
khong chira sic té melanin thi da va chan mau trang, néu chira sac té carotenoid
thi mau da va mau chan vang. Phan 16n nguoi tiéu ding ua chuéng mau da than
va chan mau vang. Tuy nhién, mot bo phan khach hang ¢ Trung Quéc, Nhat Ban
lai thich an thit ga c6O mau chan den hodac xdm. Mau vang cuia da va chan ga thuong
duoc sir dung nhu mét chi tiéu dé danh gia chét luong thit.

Mao

Mao 12 mét trong nhitng dic diém ngoai hinh quan trong trong chon giéng
& ga. Gia cAm c6 nhiéu kiéu mao khéc nhau. O ga thuong ¢6 mao hat dau, mao
hoa hdéng, mao don, mao ddu, mao vua, mao trich, mao chac va mao 6c
(Anderson, 2011). Kich ¢& mao cua ga tréng luc 16 tuan tudi c¢é thé duoc ding
lam chi tiéu chon loc & giai doan hau bi va kich ¢& mao 29 tuan tudi c6 thé s
dung trong chon loc ga hudng trang. Méi lién quan ciing da duoc tim thay gita
kich thuéc cua mao luc 29 tuan tudi voi khoi lugng co thé (Mukhtar & Khan,
2012).
2.1.1.2. Ung dung nghién cizu ngogi hinh trong chen giong ga

Pic diém ngoai hinh 1a tiéu chuan dau tién trong chon loc va nhan gidng, sau
d6 moi xem xét dén céc tiéu chi khéc. Cac ca thé duoc chon loc phai mang nhiing
dic diém ngoai hinh dic trung cua gidng. Chinh vi vay, viéc tiéu chuan hoa dic
diém ngoai hinh ciia mdi gidng ga la rat quan trong va can thiét. i véi cac gidng
ga ban dia, nhitng thoi diém quan trong dé chon loc theo ngoai hinh 1a méi na, 8
tuan tudi (chon ga vao nudi hau bi), 20 tuan tudi (chon ga vao sinh san) va 38 tuan
tudi (chon ga bé me).



Chon loc qua ngoai hinh & gia cam thudng duoc két hop véi cac phuong phap
chon loc khéc gitp cac nha chon gidng chon loc dugc nhitng cac thé mang dic
diém nhu mong doi va rat ngin thai gian chon loc. Cac phuong phap chon loc phd
bién duoc str dung khi két hop véi chon loc ngoai hinh 1a chon loc theo gié tri ning
suit (Pham Coéng Thiéu & cs., 2018; Nguyén Thi Mudi & cs., 2020), chon loc theo
gia tri gidng (Nguyén Quy Khiém & cs., 2021; Tran Qudc Hung & cs., 2022) va
chon loc dwa vao chi thi phan tir (Hoang Anh Tuan, 2022).

2.1.2. Tinh trang s6 lwong é ga
2.1.2.1. Pic diém di truyén tinh trgng sé lweng ¢ ga

C4c tinh trang vé nang suat cia gia cAm vé sinh trudng va sinh san 1a cac tinh
trang sé luong, dugce quy dinh boi gia tri kiéu gen (Genotype Value) va sai léch
moi trudng (Environment Deviation). Gid tri kiéu gen chiu tac dong cua rat nhiéu
gen, mdi gen co tac dong nho, ching gay ra cac hiéu tng cong gop (Additive
Effect), troi (Dominance) va tuong tac gen (Interaction). Tinh trang s6 luong chiu
anh huong rat 16n boi didu kién moi truong, do d6 gia tri cua céc tinh trang sé
luong bién thién lién tuc.

Gia tri kiéu hinh (P) 1a téng cua gia tri kiéu gen (G) va anh huéng cua mai
truong (E):

P=G+E

Tac dong troi duoc tao ra do cac gen cung alen (D). Tac dong at ché duogc tao
ra do cac gen khac alen (I). Tac dong cong gop hay gié tri gidng 1a su tac dong cua
tong hop tat ca cac gen (A). Nhu vay, gid tri Kiéu gen dugc xéac dinh la:

G=A+D+I

Anh huéng méi truong ciing duoc phan tich thanh hai thanh phan: anh huéng
mai trudng chung (Ec - Common Environment), tac dong tdi tat ca cac cé thé trong
quan thé; anh huong méi trudng dic biét (Es - Special Environment) tac dong téi
mot s6 cé thé trong quan thé. Nhu vay, anh huong méi truong duge xac dinh Ia:

E:Ec+Es

Khi bo qua twong tac gitta gia tri kiéu gen va sai léch méi truong thi gia tri
kiéu hinh duoc thé hién 13

P=A+D+I|+Ec+Es



Nhu vay, trong cdng tac gidng gia cAm, dé chon loc ¢ hiéu qua can tac dong
cac bién phap nhu sau:

- Tac dong Ién yéu té di truyén (gia tri kiéu gen), thuc hién thong qua cong
tac chon va nhan giéng.

+ Cong tac chon loc s& tac dong tét vao hiéu ang cong gop (A), ¢ hiéu qua
d6i véi nhirng tinh trang c6 hé sb di truyén cao, chang han nhu cac tinh trang vé
chat luong san pham.

+ Lai giéng co tac dong vao hiéu ang troi (D) va tuong tac gen (1), ¢6 hiéu
qua cao véi nhitng tinh trang 6 hé sé di truyén thap (nhitng tinh trang vé kha ning
sinh san).

- Tao ra mdi truong tot nhu cai tién vé diéu Kién chin nudi: thire an dinh
dudng, ky thuat cham séc va nudi dudng, diéu kién vé sinh phong bénh ... gdp
phan vo cling quan trong dé nang cao hiéu qua cua cong tac gidng, vi chi trong
diéu kién moi treong tét, bo gen mai thé hién dwoc hét tiém nang di truyén.
2.1.2.2. Mt s6 tham sé di truyén ting dung trong chon loc va nhén giong ga
a. Hé sé di truyén (heritability)

Kha niang di truyén do luong tim quan trong tuong d6i cia anh huong di
truyén doi voi su phat trién cuia mot tinh trang sé luong cu thé (John & Dale, 2018).
Kha ning di truyén duoc thé hién théng qua hé sé di truyén. D6 1a mot thuat ngir
duoc st dung trong céng tac gidng, chi muac do di truyén cao hay thap cua mot tinh
trang. Hé sé di truyén duoc tinh bang ty 1¢ gitta phuong sai di truyén va phuong
sai kiéu hinh (Vién Tiéu chuan chat lugng Viét Nam, 1977).

Hé s di truyén theo nghia hep (h2a) 1a ty sb gitta phuong sai di truyén cong
gop va phuong sai kiéu hinh. Hé s di truyén theo nghia hep biéu thi phan gi4 tri
kiéu hinh duoc quy dinh boi cac gen truyén dat tir thé hé b me cho thé hé con. Hé
s6 di truyén theo nghia hep thuong duoc sir dung nhiéu trong cdng tac giéng vat
nudi va dugc biéu dién bang cong thic:

Va
h2p=——
Vp
Trong do6: Va: Phuong sai di truyén cong gop

Vp: Phuong sai kiéu hinh


https://vi.wikipedia.org/w/index.php?title=Heritability&action=edit&redlink=1

Phuong sai kiéu hinh bao gém phuong sai gay ra bai cac yéu tb di truyén va
moi truong: Ve = Ve + VE.

Gié tri cua hé s6 di truyén dao dong tir 0 d&én 1 (hoic tir 0 ti 100%). Gia tri
ctia hé s di truyén phu thudc vao loai tinh trang, tudi, quan thé dong vat duoc theo
ddi va wdc tinh. Hé sb di truyén cua mdi tinh trang cang Ién thi kha nang di truyén
cua tinh trang d6 cang cao va nguoc lai.

Hé sé di truyén ¢ vai trd quan trong trong cdng tac giéng. B4 véi tinh trang
c6 hé sé di truyén cao (h?> 0,4), chon loc nhitng ca thé b me c6 ning suit cao s&
cai tién duoc ning suat & thé hé con mot cach nhanh chéng va chic chéan hon so
Vi céc tinh trang ¢ hé s di truyén trung binh (0,2 < h?< 0,4) hodc & muc thap
(h?2< 0,2). Nguoc lai, véi nhitng tinh trang c6 hé sé di truyén thap, lai gidng sé 1a
bién phép cai tién nang suét c6 hiéu qua hon so vai chon loc.

b. Gia tri giong

Gia tri kiéu gen vé mot tinh trang nao d6 cuia mot con vat bao gom gia tri cong
gop, sai léch troi va sai léch tuong tac ciia cac gen chi phéi tinh trang do6. Gia tri
cong gop do tac dong cong chung lai caa nhiéu gen, mdi gen lai ¢6 tac dong doc 1ap
gay nén. Gia tri cong gop duogc truyen tir thé hé trudc sang thé hé sau theo nguyén
tic: con nhan dugc 1/2 cua bd va 1/2 cia me. Do vy, gid tri cong gop dugc goi la
gia tri giong, ky hiéu 1a BV (Breeding Value). Gia tri giong caa mot ca thé 1a gia tri
tac dong cong gop cua kiéu gen ma ca thé dé dong gop cho thé hé sau.

Cho dén nay, cling véi su phat trién caa sinh hoc phan ti, nhiéu gen va to hop
gen di dugc xac dinh co tic dong dén céc tinh trang san xuat caa vat nudi. Tuy
nhién, ngudi ta van chua xac dinh dugc hét anh huong cua timg gen, chi co thé wéc
tinh gié tri gidng, ky hiéu 13 EBV (Estimated Breeding Value) bang phuong phép
dwa vao gi4 tri kiéu hinh cua tinh trang & chinh ban than con vat, hoic con vat ho
hang, hodc phdi hop ca hai ngudn thong tin nay.

Cac nguon thong tin sir dung dé wac tinh gia tri giéng cua mot con vat bao
gom ngudn théng tin tir doi trudc, ban than va doi sau cua ching.

c. Hiéu qua chon loc va li sai chon loc

Khi chon loc vat nudi 1am gidng, muc tiéu quan trong nhat 1a tao ra thé hé
sau c6 niang suat, chat luong san pham cao hon so véi thé hé bé me. Hiéu qua chon
loc (Selection Response, R) la su chénh léch gitra gia tri kiéu hinh trung binh cua



ddi con sinh ra tir nhitng bé me duoc chon loc so véi gia tri kiéu hinh trung binh
ctia toan bo thé hé b me.

Li sai chon loc (Selection Differential, S) Ia su chénh Iéch giira gia tri kiéu
hinh trung binh cua cac bd me dugc chon loc so véi gia tri kiéu hinh trung binh
ctia toan bo thé hé b me.

Hiéu qua chon loc caa mét tinh trang dugc xac dinh bang tich gitra hé sé di
truyén va li sai chon loc cua tinh trang d6 (R = h?S), hoic bang tich cua hé sb di
truyén véi cudng do chon loc (i) va do léch chuan (op) cta tinh trang d6 (R = h?i
op). Do d6, hiéu qua chon loc phu thudc vao hé sé di truyén cua tinh trang duoc
chon loc, cudng do chon loc va do léch chuan kiéu hinh caa tinh trang chon loc.

2.1.2.3. Mgt sé chi tiéu ddanh gid sinh trwéng, sirC sdn Xudt thit va cac yéu té anh
hwéng dén sinh trwéng cia ga

a. Khéi lwong co thé

Khéi luong co thé I chi tidu c6 ¥ nghia quan trong nhat trong danh gia
sinh truong cua vat nudi. Khéi lugng co thé cua gia cam thuong dugc xac dinh
qua cac tuan tudi. Khoi luong co thé 1a tinh trang sé luong, dugc quy dinh boi
cac yéu té di truyén, bién doi manh dudi tac dong cia moi truong bén ngoai
(Gerken & Kreuze, 2003). Nhiéu cong trinh nghién ctu di chi ra rang cac giéng
khac nhau thi c6 tdc do sinh truong khac nhau va giira cac dong trong ciing mot
giéng ciing c6 téc do sinh truong khac nhau. Céac giéng ga hudng thit thuong
c6 toc do sinh trudng nhanh hon cac giéng ga kiém dung va céc giéng ga hudng
trieng. Tinh biét ciing anh huong dén tdc do sinh truong va khdi luong co thé:
ga tréng co téc d6 sinh trudng nhanh hon ga mai tir 20 dén 30%.

Bahmanimehr (2012) cho biét hé sb di truyén uéc tinh cua tinh trang khoi
luong co thé ¢ 1 ngay tudi, 8 tuan tudi va 12 tuan tudi cia ga ban dia Iran dao
dong tir trung binh dén cao, lan luot 1a 0,56, 0,44, va 0,51. So véi cac gidng ga
thit sinh truong nhanh, cac gidng ga ban dia va con lai thudng ting trong cham
hon va ty & thit luon thdp hon, nhung chat lwong thit thuong cao hon
(Sokolowicz & cs., 2016).

b. Hé s6 chuyén hoa thize an (Feed Conversion Ratio - FCR)

Hé s6 chuyén hoa thirc 4n chinh 1a tiéu tén thic an cho mot don vi san pham
(BUi Hiru Poan & cs., 2011). Trong chin nudi gia cam thuong pham (broiler), hé
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s6 chuyén hoa thirc an chinh 1a tiéu tén thirc an cho 1 kg ting khéi luong co thé.
Hiéu qua st dung thirc dn cang tdt thi tiéu ton thire in cho 1 kg ting khéi lugng co
thé s& cang thap va nguoc lai.

Déi voi gia cam nudi thit, FCR phu thudc vao tdc do sinh truong, do tudi.
Giai doan dau tién tiéu ton thtrc 4n thap, giai doan sau cao hon. Ngoai ra tiéu ton
thie an con phu thudc vao tinh biét, khi hau, thoi tiét va ché d6 cham soéc nudi
dudng... Do vay dé giam duoc tiéu ton thic 4n, ha gia thanh san pham, can thiét
phai c6 ché do cham séc nudi dudng phl hop Voi ting giai doan tudi, tao moi
treong chin nudi phit hop véi dic diém sinh Iy caa vat nudi, két hop véi qua trinh
chon loc.

C. Néng sudt va chdt lheong thit

Ning suat than thit hay ti I& than thit 12 ty I& phan trim cua khéi luong
than thit so v4i khéi luong sbng cua ga. Ning suit ciia cac thanh phan than thit
la ty I¢ phan traim cua cac phan so véi than thit. Nang suit cua co 1a ty 18 phan
tram ctia co so v4i than thit. Nang suat thit phu thudc vao khéi luong co thé, sy
phat trién cia hé co, kich thudc va khoi lwong cua khung xuong.

Chét lugng thit ¢ ga 1a tinh trang c6 hé sb di truyén cao (0,35-0,81) (Mir &
cs., 2017). Chét luong cua thit gia cam phu thudc rat 16n vao cac yéu td loai, gidng,
tudi va tinh biét. Bén canh do, cac dac tinh cam quan va dinh dudng khéng nhiing
phu thudc vao loai co hodc miéng thit ma con phu thudc vao diéu kién truéc khi
giét md, qua trinh giét md va bao quan. Thirc an c6 tac dong 16n dén cac dic tinh
cam quan, dinh dudng va cong nghé ciia cac san pham gia cam (Baéza & cs., 2022).

Ning suat than thit va chét luong thit Ia hai tinh trang c6 tuong quan nghich
(Felicio & cs., 2013). Molee & cs. (2018) cho biét sy gia ting toc do ting truong
& ga co thé gay ra cac bat thuong vé hinh thai, 1am cho duong kinh soi co 16n hon,
qua trinh glycolytic nhanh hon va tiém ning phan giai protein trong co thap hon,
c6 thé lam giam chét lugng thit. Listrat & cs. (2016) cho biét thit ga nac c6 muc
du trir glycogen thap hon thit ga béo, do d6 1am giam tiét dich va axit hda thit sau
giét md. Tdc d6 tang truong nhanh ciing 1am gia ting sy cang thang, dan dén nhing
thay d6i vé md hoc va sinh héa cia mé co, 1am giam chét luong thit.

d. CAc yéu t6 danh huéng dén sinh truong cua ga

Téc do sinh truong cua ga phu thudc vao yéu té di truyén va yéu té moi

truong séng (Gerken & Kreuze, 2003). Trong thuc té, c6 nhiéu yéu té anh huong
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dén sinh truéng cia ga nhu gidng, tinh biét, tc dd moc 16ng, ché d6 dinh dudng,
moi truong va dich bénh. ..

- Gidng: su khac nhau vé khéi luong giira cac gidng gia cam la rat 16n. Cac
giong chuyén thit cd téc do sinh truéng nhanh hon cac giébng chuyén tring va kiém
dung. So véi cac gidng ga chuyén thit, cac gidng ga ban dia va con lai cua ching
c6 téc do sinh treang cham hon, ty 1é co ngyuc thap hon, nhung chét lwong thit lai
cao hon (Sokolowicz & cs., 2016).

- Gen: tinh trang sinh truong la tinh trang sé lugng, chiu su chi phdi boi rat
nhiéu gen, dugc diéu hoa bai truc kich thich sinh truéng, bao gém céc hormone &
vung dudi doi - tuyén yén truc tiép tham gia vao qu4 trinh sinh tredng nhu hormone
sinh truéng (GH), hormone giai phong hormone ting truéng (GHRH), cac yéu t6
tang truong giong insulin (IGF-1 va IGF-2), somatostatin (SS), cac protein van
chuyén va thu thé lién quan ciing nhu cac hormone khac nhu insulin, leptin va
glucocorticoids hay hormone tuyén giap (Renaville & cs., 2002; Nie & cs., 2005a).
Cho dén nay, cac nha khoa hoc da phat hién ra nhiéu ving trén bo nhiém sic thé;
nhiéu gen c6 méi lién quan déng ké dén khéi luong co thé cua ga, duoc xem la cac
gen tng vién dé chon loc theo huéng nang cao kha nang sinh truéng.

- Tinh biét: tinh biét c6 anh hudng rat rd rét dén téc do sinh truong; khoi
lugng than thit va nhu cau dinh dudng. Nhiéu nghién ctru da chang minh sy khac
biét giita ga trong va ga mai vé tang khdi luong co thé, luong thic an an vao va
hiéu qua str dung thize an. Nhin chung, ga tréng c6 nhu cau protein cao hon so v4i
ga mai (Ashley & cs., 2023).

- Téc do moc 16ng: bo 16ng dong vai tro quan trong trong viéc didu hda nhiét
d6 co thé, van dong, bao vé cho co thé. Su phat trién nhanh caa 16ng vii ¢6 loi cho
sinh truéng va phat trién cia gia cam (Chuong & cs., 2012). Trong cling mét gibng,
cuing tinh biét thi gia cam c6 téc d6 moc 16ng nhanh c6 téc do sinh trudng va phat
trién tot hon. Thuong gia cam I6n nhanh thi moc 16ng nhanh va déu hon gia cam 16n
cham. Can luu y, tdc do moc 16ng 1a chi tiéu chi c6 gié tri & ga céng nghiép ma théi.

- Ché d¢ dinh dudng: dinh dudng trong thirc n dong vai trd quan trong trong
su phat trién cia ga. Ham luong protein, ning luong, chat béo, chat xo, khoang
chat, vitamin va nudc trong thirc dn phai dap (ing yéu cau cia ga tiy theo do tudi
va loai ga. Ché do cho an va khau phan an ciing anh huong truc tiép dén sinh
truong cua ga. Marcu & cs. (2013) cho biét ting nang lwong va protein trong khau
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phan 4n s& lam ting khéi lvong co nguc va tong khdi luong co, déng thoi giam
ham luong chét béo. Khi giam ham luong céc chat dinh dudng trong thtrc dn 1am
giam ham luong protein va ting ham luong chat béo ¢ co nguc. Ferreira & cs.
(2015) cho biét ga thit dugc cho an khau phan ning luong thap cé téc do sinh
treong cham va ham lugng chét béo trong thit thap.

- Céc yéu tb khéc: ngoai cac yéu tb trén, kha ning sinh truéng con chiu anh
huong caa diéu Kién cham soc, mua vy, khi hau chudng nudi, phuong thirc chin
nudi va tinh hinh dich bénh.
2.1.2.4. Mgt 6 chi tiéu ddnh gid sikC S@n Xudt trieng cria ga

Bat cir mot giéng gia cAm nao, du 1a hudng thit hay huéng trang thi kha nang
sinh san ciing rat quan trong, vi kha ning nay quyét dinh viéc cung cap con gidng
cho chin nuéi. Kha ning sinh san chiu sy chi phéi nhiéu nhiéu yéu t6 va dugc danh
gia qua mot sb chi tiéu co ban sau day:

a. Tuéi thanh thyc sinh duc

Tudi thanh thuc sinh duc cua mét ca thé gia cam Ia thoi gian tir khi gia cam
méi no dén khi dé qua trang dau tién. Déi vai mot dan gia cam, tudi thanh thuc
sinh dyc 1a tudi cia dan ga khi dé 5% (BUi Hiru Poan & cs., 2011). Ngoai ra,
nguoi ta con tinh tudi cua dan ga khi dé 30%, 50%, dé dinh cao. Mdi gidng ga co
tudi dé qua trimg dau tién khac nhau, dao dong trong khoang 19 - 24 tuan tudi.
Ga thanh thuc sinh dyc cang sém thi thoi gian dé triing cang dai va niang suat
triing cang cao. Tuy nhién, néu tudi thanh thuc sinh duc quéa sém so voi thanh
thuc vé thé voc thi sirc bén dé tring khong cao vi co thé ga mai chua phat trién
hoan thién. Tudi thanh thuc sinh duc phu thudc vao gidng, ché ¢6 cham soc nudi
dudng va dac biét 1a c6 lién quan chit ché dén khéi luong co thé. Trong thuc té
nhitng gia cam c¢6 khdi luong co thé nho thuong thanh thuc sém hon nhing gia
cam c6 khéi lugng co thé 16n. Trong cling mot giong, gia cam duge cham séc
nudi dudng tét s& thanh thuc sém hon gia cam dwoc nudi dudng kém. Tudi thanh
thuc sinh duc c6 hé sé di truyén thap, dao dong tir 0,17 (Niknafs & cs., 2012) dén
0,24 (Emamgholi & cs., 2010).

b. Ty 1¢ dé va ndng sudt trimg

Ty Ié d¢ 1a ty 1é phan tram giita s6 trimg dé ra trong ngay so vai sé ga co mit.
Db thi biéu dién ty I& dé trang trong mot chu ky dé cua gia cam thuong ting dan
1én va dat dinh cao, sau d6 6n dinh va giam dan. C6 nhiéu yéu té anh huong dén
ty 16 dé cua ga nhu gidng, dong, ca thé, do tudi cua ga, thoi gian chiéu sang, su
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thay 16ng, diéu kién dinh dudng, nhiét 46 va d6 am. Ché do an anh huong rat 16n
dén kha ning dé tring & ga (Briere & cs., 2011). Ga mai n qua nhiéu trong giai
doan hau bj s& qué béo, 1am giam ning suét trang (Eitan & Soller, 2009). Stress
nhiét 1am giam lwong thire an an vao, gay thiéu hut dinh dudng, dong thoi gay ra
sur thiéu hut cac hormone can thiét cho qua trinh rung tring s& 1am giam ty 1& dé
cua ga, dan dén 1am giam san luong trang (Katherine & cs., 2021).

Nang suat trieng la s6 lugng trimg dé ra caa gia cam trong mot khoang thoi
gian nhat dinh, Ia mot trong nhirng chi tiéu san xuat quan trong cua gia cam, chiu
anh huong 16n cua cac diéu kién ngoai canh. Ning suat tring ¢ hé sb di truyén
khong cao, dao dong 16n. Goraga (2019) cho biét hé s di truyén vé ning suat
tring cua ga dao dong tir 0,03-0,21. Ning suat treng phu thugc vao nhiéu yéu tb
nhu gidng, dong, phwong thirc chan nudi khac nhau... Biéu kién dia Iy ciing anh
hudng dén nang suat tring. Ngoai ra, nang suat triang con phy thudc vao chinh
ban than mdi ca thé. Nang suat tring trong ba thang dé dau c6 twong quan thuan
rat chat ché véi nang suat tring cua ca chu ky (Kamali & cs., 2007) nén nguoi ta
thuong dung chi tiéu nay dé ude tinh nang suit tring ca nam cua gia cam.

c. Khéi lwong va chat lwong tring

Khdi lugng tring cua gia cam dic trung cho ting 10ai va c6 hé sé di truyén
cao. Theo Emamgholi & cs. (2010) va Yi & cs. (2014). Hé sé di truyén vé khoi
lugng tring cua ga dao dong tir 0,35 - 0,60. Khéi lugng tring phu thudc vao nhiéu
yéu té nhu loai, giéng, huéng san xuat, ca thé, ché do dinh dudng, tudi va khoi
luong ga mai. Trang ga thuong pham cd khéi luong cang 16n cang tét, nhung khi
lya chon triang ap, tring ¢ khéi lwong trung binh cua giéng lubn cé két qua ap no
t6t nhét.

Chat luong tring dugc danh gia qua nhiéu chi tiéu bén ngoai (nhu mau sac
vo trang, khéi lwong trimg, chi sé hinh thai tring) va céc chi tiéu bén trong (nhu
chi s6 1ong do, chi s6 10ng tring, don vi Haugh, ty 1¢ 1ong tring va long d6). Chat
lwong tring chiu anh hudng boi nhiéu yéu té nhu qua trinh nudi dudng, nhiét do,
d6 am, ky thuat xir ly, bao quan va tudi caa trang (Bozkurt & cs., 2012).

2.1.3. Cong tac chon loc va nhan giéng ga
2.1.3.1. Cdic phwong phdp chon loc gia cam

Theo Thiruvenkadan & Prabakaran (2017), lich str ciia cac phuong phap chon
loc gia cAm d3 trai qua mot sb cot mée sau day:
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Bang 2.1. Qua trinh phat trién cac phwong phap chon loc gia cam

Phwong phap chon loc Thap ky
Chon lgc hang loat 1900
O dé sap tu dong 1930
Lai tao 1940
Thu tinh nhéan tao 1960
Chon Ilgc theo gia dinh 1970
Chi sb chon loc 1980
Chon loc c4 thé 1980
U'c tinh gié tri gidng bang phuong phap BLUP 1990
Chon loc bang chi thi phan tir 2000
Chon loc theo bd gen 2004

Nguon: Thiruvenkadan & Prabakaran (2017)

Phuwong phap chon loc hang loat

Trong nhitng nam dau thé ky 20, viéc chon giéng vat nudi duge thuc hién
chu yéu béng phuong phap chon loc hang loat: lwa chon dua trén cac gia tri kiéu
hinh, tirc 1a cac con vat c6 ngoai hinh phu hop nhét, nang suét tot nhat duoc chon
dé lam giéng. Phuong phap nay sé& giam hiéu qua trén cac tinh trang kho quan sat
hoac khong thé quan sat dugc trén chinh ban than con vat va céc tinh trang c6 h¢
s6 di truyén thap.

Phuong phap chon loc theo gia dinh

Vao khoang cac nim 1930, cac nha chon giéng bit dau str dung 6 dé sap tu
dong dé xac dinh dugc nang suat trimg cua ting ca thé. Phuong phap ndy nang cao
duoc hiéu qua chon loc nho ¢6 @6 chinh x4c cao va van con dugce sir dung cho dén
ngay nay tai nhiéu co so chon va nhan giéng. Tiép theo, vao cac nam 1960 - 1970,
nguoi ta bat dau sir dung thém cac phuong phap chon loc theo gia dinh va thy tinh
nhan tao. Cac phuong phap nay thuong chi dugc tién hanh chon loc cho lan luot
ting tinh trang nén tén bo di truyén rat cham. Dén nhitng nim 1980, phwong phap
chon loc c4 thé bat dau dugc phd bién rong rai, khi nguoi ta lugng hod dugce gia tri
ctia con gidng thong qua chi sb wdc tinh gia tri ciia nhiéu tinh trang.

Phwong phdp chon loc theo chi s6

Hazel (1943) da dé xuét mot phuong phéap chon loc vat nudi theo chi s6 chon
loc (Selection Index), két hop cac gia tri kiéu hinh cta nhiéu tinh trang trén C&c

con vt c6 ho hang dé tinh chi s6 cho mdi vat giéng. Do tinh wu viét ma phuong
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phép nay da phat trién trong vai thap ky, mang lai nhitng thanh tiu 16n trong linh
vuc cai tién di truyén cua vat nudi.

Phwong phdp chon loc theo gid tri giong wéc tinh

Trong giai doan chon gidng vat nudi tiép theo, khi ma khoa hoc may tinh va
khoa hoc thong ké phat trién manh, cac mé hinh thdng ké gitip cho viéc uéce tinh
gia tri gidng thong qua viée st dung tit ca cac ngudn thong tin vé gi tri kiéu hinh
clia cac con vat ¢6 ho hang va c6 thé uée tinh gia tri gidng cho nhitng c4 thé khong
c6 sb lidu hay cac tinh trang khong thé do ludng truc tiép trén con vat dugc dé
dang va hiéu qua hon. Henderson (1950) dd cong bd mot budc phat trién xa hon
duya trén cac mo hinh hdn hop, cho phép uée tinh cac gia tri giébng theo mo hinh
du doan khong thién vi tuyén tinh t6t nhat (Best Linear Unbiased Prediction,
BLUP). Véi phuong phap ndy, anh hudng cua cac yéu to c¢b dinh s& bi loai trir va
trong mo hinh vat giéng, cac gia tri kiéu hinh cta toan bo con vét ho hang trong
hé pho déu dugc sir dung dé dy doan gié trj gibng ciia mot ca thé. Henderson (1976)
va Quaas (1976) di bao céo cac thuat toan dé hinh thanh nghich dao ctia ma tran
moi quan hé tir s6 truc tiép tir hé phod, va diéu nay 1an dau tién khién phuong phap
nay trd nén thuc té khi bao gdm thong tin vé tat ca ho hang. Viéc sir dung tat ca
thong tin lam ting do chinh xac vé gia tri giéng ctia mot ca thé duoc danh gia.
Quaas & Pollak (1980) da m6 ta chi tiét hon vé cac thuat toan cho phép str dung
BLUP cho nhiéu tinh trang trong quan thé 16n.

Phuwong phap chon loc theo chi thi phan tie

Viéc sir dung cac chi thi phan tir dé phét hién nhitng ving trong bo gen lién
quan dén tinh trang s6 luong di va dang duoc tng dung rong rii, dic biét ching
duoc str dung vao viéc xac dinh ban dd locus tinh trang sé Iuong (QTL mapping)
Vi vi tri cac gen ma hda cho céc tinh trang mong mudn, nham dap ang nhanh va
hiéu qua viéc chon loc. Dudi su hd trg caa di truyén hoc phan tir, mot sé gen tng
vién, gen chii va marker di truyén quan trong lién quan dén cac tinh trang san xuat
& gia cam duogc phat hién: cac gen lién quan truc tiép dén cac tinh trang san xuat
nhu hormone ting truéng (GH), thu thé hormone ting truong (GHR), yéu th ting
truong gidng insulin-1 (IGF-1), IGF-1R, TGF beta, myostatin... 14 cac gen ung
vién dugc phéan tich va cac marker phan to nhu SNP, indel/dels dugc xac dinh
(Amills & cs., 2003; Fritz & cs., 2004; Zhou & cs., 2005).

Phwong phdp wéc tinh gid tri giong theo bé gen
Wallis & cs. (2004) da 1an dau tién giai trinh tu bd gen cua ga bao gém
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khoang mot ty cip trinh ty bazo va uée tinh khoang 20.000 - 23.000 gen. Ké tir
do, trén thé gidi, trong cong tac gidng, cong nghé gen dugc uing dung rong rai dé
chon tao giéng vat nudi. Viéc chon tao giéng dua vao cac gen dac hiéu mang lai
hiéu qua rat 1on, khong chi chon dugc nhiing cé thé c6 von gen tot ma con rat ngan
dugc dang ké thoi gian chon loc.

Phuong phap chon giéng qua bd gen d3 mang dén mét cudc cach mang trong
khoa hoc va thuc tién chon loc, nhan giéng dong vat, cai thién dugc tién bo di
truyén hang nim maot cach rat rd rét. Chon loc theo bd gen & ga chuyén trimg da
dat duoc nhiéu loi ich va nhanh hon so véi phuong phéap chon loc truyén thong,
ning sudt ciia ga dé ting tir 40 dén 100%. Ning suét cia ga thit cling ting 20%
(Dekkers & cs., 2009; Wolc & cs., 2011). Phuong phap nay la mdt cong cu moi,
mo ra mot xu hudng méi trong chon gidng, khac phuc dugc nhitng han ché cia
cac phuong phéap truyén thong trudc ddy ciing nhu cia phuong phap BLUP.
Phuong phép nay xac dinh duoc anh hudng cua tat ca cac da hinh nucleotide don
dugc udce tinh ddng thoi ciia hang chuc nghin gen trén nhiém sic thé anh huong
dén mot tinh trang. Viéc chon loc theo bo gen c6 anh hudng nhiéu nhat va 1am
ting d6 chinh x4c cta gi tri gidng wde tinh, rat ngan duoc khoang cach thé hé, tir
d6 tang duoc tién bo di truyén qua cic nim. Phuong phap nay khong sir dung hé
phd nén khic phuc duoc sai sot vé hé phd do su nham 1an khi phéi giéng (Ping
Vi Binh, 2019).

Khi chon giéng vat nudi theo bo gen, anh hudng cua tit ca cic da hinh
nucleotide don duogc ude tinh déng thoi. So véi BLUP, chon gidng vat nudi theo
bd gen c6 nhiéu vu thé: ¢ thé thyc hién duoc ngay khi con vat méi sinh ra, vi vay
rit ngan dugc thoi gian chon loc; khong sir dung hé phd nén khic phuc dugc nhimng
sai s6t do viéc nham 1an ghi chép; danh gia dugc cac tinh trang phai tén kém vé
thoi gian, chi phi dé xac dinh duoc kiéu hinh nhu tinh trang chat lugng thit...; chi
phi xac dinh kiéu gen ca thé cang ngay cang giam. Chinh vi nhiing loi thé trén ma
chon gidng vat nudi theo bd gen di bat du mot ky nguyén méi ctia chon gidng vt
nuodi (Goddard & cs., 2011).
2.1.3.2. Dong thuan va nhan giéng theo dong

Vao nhiing nam 1940, con ngudi chi yéu chon loc dong thoi qua nhiéu tinh
trang trén ciing mot c4 thé, giir lai nhitng ca thé c6 hai hay nhiéu tinh trang va ning
suat tir cao nhét trd xuéng. Cach chon loc nay mang lai hi¢u qua rat thap vi giira

nhiéu tinh trang d6 ¢ twong quan am, dién hinh 14 sy twong quan nghich giita tinh
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trang tang khdi lwong va tinh trang sinh san: ca thé tang trong nhanh thi dé it va
nguoc lai. Khi chon loc nang cao tinh trang nay thi lai lam giam tinh trang kia. Mi
tuong quan am gilra cac tinh trang sinh truéng véi cac tinh trang sinh san doi hoi
su phat trién cac dong tréng va mai chuyén biét ngay trong cing mét gidng ddi voi
ca cac gidng ga dé va ga thit, rdi két hop cac dong thuan d6 véi nhau bang phuong
phap lai don gian nhiéu méau. Dén nhitng nam 1980, chon loc theo dong bét dau phat
trién. O mdi dong thuan, nguoi ta chi dugc chon loc dinh hudng theo mot tinh trang
wu tién, con céc tinh trang khac chi can dat gia tri trung binh ctia quan thé (chon loc
binh 6n). Mbi dong thuan can t6i thiéu 30 gia dinh. Mdi giéng gia cAm c6 nhiéu dong
thuan. Cac dong tréng va dong mai dugc phat trién thong qua chuong trinh chon
loc riéng biét dya trén cac bd tiéu chuén tinh trang khac nhau. Cac dong mai duogc
chon loc theo céc tiéu chi vé kha ning san xut trimg (ning suét trimg, kich thudc
va khéi lugng trung, chit luong vo, tudi thanh thuc sinh duc, kha nang ép nd va su
phat trién ctia con non). Cac dong tréng chu yéu duge chon loc dé cai thién toc do
ting truong, hé sd chuyén hoa thirc an va chit luong than thit. Lai tao cac dong
thuan sé& tao nén kha ning t6 hop di truyén cua céc tinh trang kinh té c6 loi, gop
phan phat trién dan ga thit thuong pham theo hudéng giam chi phi san xuat. Do do,
chon loc dé tao ra cac dong thuan va lai nhitng dong thuan dé tao ra con thuong
pham 1a ddc diém ndi bat nhit trong chuong trinh nhan gidng ga thit hién nay.

Ngay nay, ga chuyén trimg va thit di thay thé ga kiém dung (Leeson &
Summers, 2010). P6 chinh 1a cac to hop gidng ga cong nghiép chuyén thit ¢6 toc
dd sinh truong nhanh (Cobb, Ross, Lohmann, ISA, Avian...) va chuyén tring cé
kha nang sinh san cao (Hyline, Goldline, Brownick...). O Viét Nam trong nhiing
nam gan day ciing da c6 mot sé6 nghién cau chon tao dong trong va mai trén cac
gidng ga ban dia va ca cac giéng ga nhap noi.

Trén gidng ga 16ng mau hudéng thit TP, Phung D¢ Tién & cs. (2015) da chon
tao duoc 3 dong la dong trong TP4, dén thé hé 3 c6 khéi lwong Ilc 8 tuan tudi ga
tréng dat 1.958,78 g; ting 103,18 g va ga mai dat 1.580,97 g; ting 72,77 g so véi
thé hé xuét phat. Hai dong mai TP1, TP2 dén thé hé 3 c6 nang suat trang/mai/68
tuan tudi dong TP1 dat 181,74 qua; dong TP2 dat 177,79 qua (cao hon ga LV 8-
10 qua) va cao hon thé hé xuat phét 2,52-2,80 qua.

Lé Thi Nga & cs. (2016) di tién hanh nghién ciu chon tao bon dong ga
chuyén thit RTP1, RTP2, RTP3 va RTP4 qua hai thé hé tir dan ga 6ng ba Ross 308
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don tinh (tréng A, méi B, tréng C, mai D) nhap noi. Két qua cho thiy sau hai thé
hé, khdi lurgng co thé 10c 4 tuan tudi cua ca con tréng va con mai dong RTP1 déu
cao hon so vai thé hé xuét phat; khéi luong co thé dong RTP1 ting 1én & con tréng
12 170,38 g va con mai 12 47,01 g; ning suit trirng/mai/40 tuan, tiéu tén thire dn/10
qua tring, ty 18 triang c6 phoi va ty 1é nd ting 1én lan luot 12 105,1 qua, 4,48 kg,
92,38 va 79,21 %. Két qua ciing cho thay sau hai thé hé, khdi luong co thé lic 4
tuan tudi cua con trong va mai dong RTP2 déu cao hon so véi thé hé xuét phat,
ting 1én 199,75 g d6i véi con trong va 73,87 g ddi v6i con mai; ning suat
trieng/mai/40 tuan, tiéu tén thae an/10 qua tring, ty 1€ trang c6 phoi va ty 1é no
tang 1én 1an luot 12 110,50 qué; 4,70 kg, 92,6 % va 79,91 %; Céc chi tiéu tuong tur
dbi vai dong RTP3 1a: 1231,13 g; 1009,10 g; 138,08 qua; 3,59 kg; 93,81 va 80,53
%; Céc chi tiéu tuong tu dbi véi dong RTP4 1a: 1102,63 g; 952,4 g; 164,48 qua;
3,01 kg; 94,58 % va 73,87 %.

Trén giéng ga Mia, Nguyén Quy Khiém & cs. (2018) da chon tao 2 dong
trong va mai qua ba thé hé: dong tréng ¢ thé hé 3, ga trong c6 khéi luong co thé
dat 862,09 g; ting 109,66 g so v4i thé hé xuat phat. Hé s6 di truyén vé khdi luong
co thé dat 0,43 - 0,52. DOng mai c6 hé s di truyén vé ning suat triing thé he 1 1a
0,34; thé hé 2 120,28; thé hé 3 14 0,27, nang suat triing/mai/68 tuan tudi ¢ thé hé 2
dat 125,87 qua, cao hon thé hé xuat phat 1a 2,97 qua.

Trén giéng ga Luong Phuong, Nguyén Quy Khiém & cs. (2021) di tién hanh
chon tao hai dong ga LV qua bdn thé hé. Tir dan ga LV nguyén liéu ban dau dugc
chon loc dinh huéng thanh hai dong: dong tréng LV1 chon loc nang cao khéi luong
co thé va dong mai LV2 chon loc theo hudng ning cao ning suét tring. Qua bén
thé hé chon loc, ga LV1 c6 khéi luong co thé ldc 8 tuan tudi ga trong dat 1807,70
g, cao hon thé hé xuat phat 200,91 g; ga mai dat 1413,18 g, cao hon thé hé xuat
phéat 83,59 g; hé sb di truyén vé khdi luong co thé 14 0,51. Ga LV2 ¢6 ning suit
trieng/méai/38 tuan tudi dat 69,30 qua, cao hon thé hé xuat phat 3,60 qua; hé sb di
truyén nang suat trng 0,19.

Tran Qudc Hung & cs. (2022) da chon tao dugc 2 dong ga 16ng mau LZ va
ZL tir hai ngudn gen quy la ga Lac Thuy ban dia va ga VCN-Z15 nhap néi, bang
phuong phap lai tao, chon loc dinh huéng qua 4 thé hé. O thé hé 3, dong tréng LZ
c6 khdi luong co thé lGc 8 tuan tudi con trong dat 941,07 g, cao hon thé hé xuat
phat 1a 131,62 g; con mai dat 721,26 g; cao hon thé hé xuat phat 1a 102,53 g; ndng
Suat trirng/mai/72 tuan tudi qua 4 thé hé binh on tir 126,90 - 127,91 qua, tiéu tén
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thire an/10 tring 1 3,15 - 3,18 kg. DOng mai ZL thé hé 3 c6 ning suat tring/mai/38
tuan tudi dat 57,75 qua; cao hon thé hé xuat phat 1a 8,96 qua, TTTA/10 tring 1a
2,75 kg, ty 1& no/trang ap dat 78,23-80,41 %.

Nhu vay, c4c nha khoa hoc & nudc ta bude dau da lam chu dugce cdng nghé
chon tao dong. Nhiéu dong gia cim di ra doi tir nguon nguyén liéu ban dau la
cac quan thé hdn tap hoac tir cac gidng nhap noi ban dau, gép phan tao nén cudc
cach mang trong chin nudi, 1am ting ning suat, chat luong thit va trang.

2.1.4. Ung dung sinh hoc phan tir trong chon giéng ga
2.1.4.1. By gen ga

B gen caa ga nam trén 39 cap nhidm sic thé (NST), trong d6 ¢6 38 cap NST
thuong va mot cap NST gigi tinh. Con tréng c6 cap NST giéi tinh ddng hop tir ZZ,
con mai di hop tir ZW. Cac NST c6 thé duoc phan thanh hai nhém: chin cap NST
I6n va 30 cap NST nho (Bloom & cs., 2019).

Bo gen cua ga duoc giai trinh ty lan dau tién vao nam 2004 (Hillier & cs.,
2004), va sau do dugc chi tiét hoa (Bellott & cs., 2010; Rubin & cs., 2010; Schmid
& cs., 2015). Phién ban mai nhat caa bd gen ga dugc trinh bay vao nim 2017
(Warren & cs., 2017). Kich thudc ban dau cia bo gen ga duoc giai ma di ting 1én
tir 1,05 Gb (Hillier & cs., 2004) dén 1,23 Gb, da gop phan lam ting s6 lugng gen
quan sat dugc (Warren & cs., 2017).

Sy phat trién gan day cua cac phuong phép théng ké va ban db lién két toan
dién cua hé gen ga 1a cong cu dé 1ap ban do cac locus anh huéng dén cac tinh trang
s6 luong (QLT, Quantitative Trait Loci) (Mackay & cs., 2009). Lap ban d¢6 QTL
la c&ch tiép can hoan hao dé xac dinh cac gen lién quan dén céc tinh trang s6 lwong
& cap do toan bo hé gen (Khalil, 2022). Tinh dén ngay 27 thang 12 nam 2023, co
so dir lieu QTL bd gen dong vat da bao céo sé lwong cac QLT & ga duoc tim thay
la 18.883, cac QLT nay duoc tong hop tir 392 cong bé; trong d6 tinh trang khoi
lugng co thé ¢6 s6 lugng QLT duoc tim thay nhiéu nhat (3.709 QLT, theo Chicken
QLTdb, 2023). Ban d6 cac QLT lién quan dén tinh trang sinh truong ¢ ga duoc thé
hién & hinh 2.1 cho thay hau hét trén cac NST déu c6 cac ving QLT mau do, thé
hién sy lién két chat ché voi cac tinh trang sinh truong cia ga. Viéc xac dinh va sir
dung QTL mang lai tiém ning cai thién di truyén nhanh hon trong cac chuong trinh
chon loc, dic biét 1a dbi vai cac tinh trang kha cai thién bang chon loc truyén théng
(Ikeobi & cs., 2002).
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QTL Mapper v.1.643

Hinh 2.1. Ban d6 QLT cac ving gen lién quan dén tinh trang
sinh truwéng ¢ ga

BW: Khéi lugng co thé (body weight), PECMAJW: Khéi lwong nguc (pectoralis major
weight), HWT: Khdi lugng tim (heart weight), BMWT: Khéi lugng luon (breast muscle
weight), TWT: Khbi lugng dui (thigh weight), DSWT: Khdi lugng cing chan (drumstick
weight), CW: Khdi lugng than thit (carcass weight), FNTH: Khéi lugng nira trudc than thit
(weight of the front half of the carcass), LIVWT: Khéi luong gan (liver weight), HL: Dai
xuong canh (humerus length), WINGWT: Khdi lugng canh (wing weight), TMWT: Khdi
lugng co dui (thigh muscle weight), SPLP: Ty 18 1a lach (spleen percentage), HEARTP: Ty
& tim (heart percentage), BWGAIN: Tang khdi lwong (body weight gain), BRMP: Ty I¢ co
nguc (breast muscle percentage), SHCIRC: Vong chan (shank circumference), SHKWLR:
Ty I& khéi lugng cang chan trén chiéu dai (shank weight to length ratio), FEATH: Léng
(feathering). Cac viing QTL c6 mau do thé hién sy lién két chat chg, cac viing mau xanh thé
hién c6 méi lién quan vé mat théng ke.

Ngudn: United States Department of Agriculture National Animal Genome Research
Program (2023)
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2.1.4.2. Gen wrng vién va vai tro ciia gen wng vién trong cong tdc giong ga

Gen (mg vién (candidate gene) 1 gen c6 anh hudng truc tiép va 16n dén tinh

trang quan tim. Cac bién thé trinh tir nucleotit trong gen (g vién 1am thay doi su biéu

hién cua tinh trang. Céc tinh trang ndng suat cua vat nudi phan 16n 1a cac tinh trang s6

luong, chiu sy kiém soat boi nhiéu gen. Do do rat kho dat duoc su cai thién di truyén

nhanh chéng d6i véi cac tinh trang nay néu chi str dung cac phuong phép chon loc

truyén thong. Nhimg phat hién gan day vé ciu trac va chirc ning cia bd gen ga, cling

véi cac nghién clru vé anh hudng cua céac locus dén cac tinh trang san xuat da phat

hién ra nhiéu gen tmg vién, dugc st dung lam chi thi phan tir, tng dung trong chon

loc tinh trang sb lwong (Hosnedlova & cs., 2020). Duéi day 1a bang théng ké mot s6

gen ung vién lién quan dén sinh trudéng & ga.

Bang 2.2. Mt s6 gen &ng vién lién quan dén sinh trueéng ¢ ga

Nhié Tinh t lié .
P 1en; Gen rng vién inf trang fien Giong Tai liéu tham khao
sac thé quan
1 Pituitary-specific Khéi luong co thé, Gabandja Trung Nie & cs. (2008)
transcription factor- ting trong, luong Qudc White

1 (Pit-1)

thirc an thu nhan,
hiéu qua chuyén

Recessive Rock x
Xinghua (Fp)

hoa thire an Yellow meat type  Jin & cs. (2018)
N202 va N301
1 Thyroid hormone  Khdi luong co thé, Broiler x Gaban  Cao & cs. (2007)
responsive spot 14 o tang trong dia Trung Qudc
(F2)
1 Interferon-y (IFN-y)  Khéi lugng co thé, Fayoumi xWhite ~ Hassan (2010)
lugng thirc an thu Leghorn (Fp)
nhan Ga thit thuong Ye & cs. (2006)
pham
1 Inhibitor of Khéi lugng co thé, Fayoumi va 2 Liu & Lamont (2003)
apoptosis lugng thirc an thu MHC-congenic
protein-1 (IAP1) nhan Leghorn dong G-
Bl va G-B2
Ga thit thuong Ye & cs. (2006)
pham
1 Chicken-B-cell Khéi luong co thé, Ga thit thuong Ye & cs. (2006)
marker (CHBG6) luong thirc dn thu pham

nhan
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Nhiém
sac thé

Gen rng vién

Tinh trang lién
quan

Gibng

Tai liéu tham khao

1

Insulin-like growth
factor (IGF1)

Khéi luong co thé,
tang trong, luong
thirc an thu nhan,
chuyén hoa thirc dn

Black
Penedesenca (PN
va MN)

Amills & cs. (2003);
Wei & cs. (2009)

2 Insulin-like growth ~ Khéi lugng co thé, Black Amills & cs. (2003)
factor (IGF2) tang trong, lugng Penedesenca (PN
thirc an thu nhan, va MN)
hiéu qua chuyén
hoa thuc an
2 Insulin-like growth ~ Khdi lugng co thé, Ga thit thuong Ye & cs. (2006),
factor binding luong thic an thu pham Ou & cs. (2009)
protein (IGFBP) 1 nhan, hi¢u qua Jinghai Yellow Zhao & cs. (2015)
va 3 chuyén hoa thirc dn
2 Accessory protein of Khdi luong co thé, Ga thit thuong Ye & cs. (2006)
the toll like receptor  luwong thirc an thu pham
4 (MD2) nhan, hiéu qua
chuyén hoa thirc an
3 Ornithine Khoi luong co thé, Ga thit thuong Ye & cs. (2006)
decarboxylase luong thitc 3n thu pham
(ODC) nhin, hidu qua Ga ban dia Han Uemoto & cs. (2011)
chuyén hoéa thirc an  Quéc Cahyadi & cs. (2013)
3 Gallinacins 2 to 5 Khéi lugng co thé, Fayomi, Rhode  Saleh & cs. (2020);
(Gal 2 dén Gal 5) tang trong Island Red va Saleh & cs. (2021)
con lai
4 Cholecystokinin Khéi lugng co thé, Hinai-dori Rikimaru & cs.
type A receptor lugng thuc an thu (2012)
(CCKAR) nhan, hiéu qua TianluBlack N416 Yi & cs. (2018)
chuyén hoa thirc dn
4 Interleukin-2 (IL-2)  Khéi lugng co thé, Ga thit thuong Ye & cs. (2006)
hiéu qua chuyén phim
hoa thirc an Ga  ban dia Kazemi & cs. (2018a)
Mazandaran
4 Tumor necrosis Khéi luong co thé, Ga thit thuong Ye & cs. (2006)
factor-related hiéu qua chuyén pham
apoptosis- hoa thirc an
inducing ligand
(TRAIL)
4 Bone morphogenetic  Khoi lugng co thé  Ga ban dia Niknafs & cs. (2012),
Mazandaran
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Nhiém

Gen rng vién

Tinh trang lién

Gibng

Tai liéu tham khao

sac thé quan
protein receptor 1B Fayoumi Awad & El-Tarabany
(BMPR-1B) Rhode Island Red  (2015)
5 Calpain 3 Khéi luong co thé, Gathuong phdm  Zhang & cs. (2009)
tang trong dong S01, S02,
S03, S05 va D99
5  Transforming Khoi luong co thé, Ga thit thuong Ye & cs. (2006)
growth factor-p3 hiéu qua chuyén phim
(TGF-B3) héa thirc an
5 Insulin (INS) Khéi luong co thé, Xinghua x White  Qiu & cs. (2006)
hiéu qua chuyén Recessive Rock
hoa thirc an
7 Insulin-like growth ~ Khdi luong co thé, White Recessive  Leng & cs. (2009); Lei
factor binding tang trong Rock x Xinghua & cs. (2005)
protein-2 (IGFBP2)
8 Leptin receptor Khéi lugng co thé, Yellow meattype El & cs. (2014)
gene (LEPR) lugng thire 3n thu N202 va N301
nhan, hi€u qua
chuyén hoa thirc an
9  Growth hormone Khéi lugng co thé, White Recessive  Fang & cs. (2010)
secretagogue tang trong Rock x Xinghua
receptor (GHSR)
10  Insulin-like growth  Khdi luong co thé, XH, Taihe Silkie, Lei & cs. (2008)
factor 1 receptor tang trong Bei-jing Fatty,
Yangshan, Dwarf,
White Leghorn,
va White
Recessive Rock
15  Macrophage Khéi luong co thé, Ga thit thuong Ye & cs. (2006)
migration hiéu qua chuyén phim
inhibitory factor hoa thirc an
(MIF)
16 major Khéi lugng cothé  Ga  thit thuong Ye & cs. (2006)
histocompatibility pham
complex MHC Class Leung hang khao  Molee & cs. (2016)
1|
17 Toll-like receptor 4  Khdi luong co thé, Ga ban dja Han Lim & cs. (2013)
(TLR4) hiéu qua chuyén Qudc, Rhode
hoa thirc an Island Red,
Cornish
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Nhiém

Gen rng vién

Tinh trang lién

Gibng

Tai liéu tham khao

sac thé quan
19  Inducible nitric Khéi luong co thé, Ga thit thuong Ye & cs. (2006)
oxide synthase hiéu qua chuyén phim
(INOS) hoa thirc an Ga ban dia Han Lim & cs. (2013)
Quéc, Rhode
Island Red,
Cornish
19  Caspase-1 (CASP1)  Khdi lugng co thé, Dong ga Fayoumi Liu & Lamont (2003)
hiéu qua chuyén va 2 MHC-
hoa thirc an congenic Leghorn
(G-Blva G-B2)
Ga thit thuong Ye & cs. (2006)
pham
20 Bone Khéi luong co thé, Ga thit thuong Ye & cs. (2006)
morphogenetic hiéu qua chuyén pham
protein-7 (BMP7) hoéa thic an
21 PR domain Khéi lugng cothé  Ga ban dia Han Cahyadi & cs. (2013)
containing Quéc
16 (PRDM16)
26 Thyroid-stimulating  Khdi lugng cothé  Xinghua x White  Lei & cs. (2007)
hormone beta Recessive Rock
subunit Ga ban dia Han Lim & cs. (2013)
(TSH-p) Quéc, Rhode
Island Red,
Cornish
- Growth hormone Khéi lwong co thé, Xinghua x White  Nie & cs. (2005b)
(GH) tang trong Recessive Rock
Ga thit PS xGa Nguyen Thi Lan Anh
ban dia Thai Lan; & cs. (2015)
Kaen Thong (KT),
Khai Mook Esarn
(KM), Soi Nin
(SN) va Soi Pet
(SP)
Z  Growth hormone Khéi luong co thé, White Recessive  Lei & cs. (2007)

receptor (GHR)

tang trong

Rock x Xinghua
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Hién nay, phuong phép tiép cin gen tng vién di tré thanh mot ky thuat
quan trong trong cong tac chon loc vi da khic phuc duoc nhuoc diém cua cac
phuong phép chon loc truyén théng. CAc chi thi phan tir lién két véi cac locus
tinh trang s luong khong bi anh huéng boi diéu kién moi trudng, lam ting muc
dd chinh x4c cua chon loc. Hon thé nita, viéc chon loc dua vao kiéu gen cua con
vét co thé thuc hién tir khi méi sinh ra, tiét kiém dugc thoi gian, cong sirc va chi
phi cho cic co s& nhan gidng vat nudi. Chon loc qua kiéu gen lam giam ty 1¢
ddng huyét trong qué trinh chon loc, cho phép chon loc truc tiép duge nhiéu tinh
trang chi biéu hién & mot gidi tinh (chon loc tinh trang ning suat trimg trén con
trong), cac tinh trang anh huéng badi tinh biét (khdi lwong co thé) hay céc tinh
trang kho do luong (kha nang khang bénh, hi¢u qua st dung thirc an), hoac nhiing
tinh trang doi hoi thoi gian dai dé thu thap thong tin (cac tinh trang ning suat)
(Fulton, 2012).

2.1.4.3. Pa hinh nucleotide don (single nucleotide polymorphism, SNP) va
irng dung trong cong tdc giong ga

DPa hinh nucleotide don (Single nucleotide polymorphism - SNP) dugc dinh
nghia 13 mot kiéu da hinh lién quan dén su bién ddi cia mot cip base duy nhat. Moi
SNP dai dién cho su khéac biét vé mot cap nucleotide cua ADN, do la sy thay thé
nucleotide loai nay bang nucleotide loai khac khong b sung, vi du cytosine (C) thay
bang thymine (T) trong mot doan ADN nhét dinh. Mdi vi tri SNP trong hé gene c6
thé c6 tdi da bon phién ban, tng véi 4 loai nucleotide A, C, G va T (Lander, 1996).
SNP chinh 1a da hinh trinh tu giy ra bo1 mot dot bién nucleotide tai mot vi tri trong
trinh tu ADN (Yang & cs., 2013). Da hinh SNP bao gdm céc thay d6i nhu chuyén
doan, chuyén chd, chén va xo6a (Goodfellow, 1992). Chuyén doan la phé bién nhat
(xdp xi 2/3) trong s tat ca cac kiéu dot bién SNP (Zhao & Boerwinkle, 2002).
Nghién ctru SNP ¢ vét nuéi 1a mot hudéng quan trong, lién quan dén cc nghién ctru
vé ciu tric quan thé, sy khac biét di truyén va ngudn gdc vat nudi (Yang & cs.,
2013). Nhuoc diém quan trong nhét khi nghién ctru SNP 13 thong tin thu duoc &
muc do th?ip, tuy nhién co thé duge khéc phuc bﬁng cach su dung $6 lugng diém
danh du cao hon (chip SNP) va giai trinh tu toan bd bo gen (Werner & cs., 2002).

Hién nay trén thé giGi da co rat nhidu nghién ctru vé cac SNP lién quan dén
céc tinh trang san xuat & gia cam. Duéi day la bang thong ké mot sé SNP lién quan

dén tinh trang sinh truéng & ga.
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Bang 2.3. Mot s6 SNP lién quan dén tinh trang sinh truwéng & ga

Gene  NST SNP Tinh trang lién quan thTai‘ril lli(%lgo
Khoi lugng co thé 7 tuan tudi, 16 tuan tudi i
‘ = Li & cs.
C71T Vong chan 7 va 16 tuan tudi; cao chin 16 (2006a)
tuan tuoi
GHRL = X Y
G1215A Khoi lugng co thé 16 tuan tuoi Fang & cs
8bp indel (exon) Elléiiég;)’tl;]%go thé 2, 3,5, 6,7 va 13 tuan (2007)
Khdi luong co thé 4 tuan tudi; khoi luong
INS c A3971G (intron) mdi nd, gbc nguc Qiu & cs.
C1549T (intron) lliéllfé luong co thé 4, 12 tuan tudi; sau (2006)
Khoi lugng co thé 3, 4, 10, 12 tudn tudi;
GH _ GI705A (intron) :iglg khoi lugng trung binh/ngay 0-4 tuan |\(|£%6§58§
G3037T (intron) Cao chan 10, 12 tuan tudi
IGFIR 10 Al(z.?%%%@ Dai céng chan 8 tudn tudi '-(62'0%80)5-
GHR ~ G6631778A  Khoi luvgng méi ng, khoi lugng co thé 5,  Ouyang &
(3°UTR) 6, 7 tuan tudi cs. (2008)
57(i?1?rg;36| Khéi luong méi nd, cao chan 12 tuan tudi
rs13687127 \ , 2 A A 2. .
PIT1 1 (intron) Duong kinh cang chin 11 tuan tuoi N(IZGO%S(;S.
Khoi lugng co thé 4 tuan tudi, ting khoi
rs13687128 lwong co thé trung binh/ngay tir 0-4 tuan
o)l
ATGL 5  G782A(exon) Khéilugng co thé 6, 7, 8 tuin tudi N(‘So%ogs'
G729T (intron)  Khoi lwong co thé 7 tuan tudi
C1032T (intron) Elggiull%(img moi nd, khoi luong co thé 2 i 8o
IGFBP2 7 — - —— :
A663T (exon)  Khdiluong co thé 1,2,3,5,6, 7 tuan tudi  (2005)
G738A (exon) gl(})(;)i luongcothé1,2,3,5,6,7,8, 13 tuan
G39692A Khoi lugng co thé 6, 11 tuan tudi Zhang & cs
RB1 1 AT7260G Khéi lugng co thé 5, 6,7, 8,9, 10, 11, 12 (2811) '
tuan tuoi
515231472 Khéi lwong co thé 6 tuan tudi
HMGA2 (intron) Song & cs.
113849381y e ong cothé 1,2,3,5, 6,7 tidn i 20
(lntron) v g 9 L9 Ty Ty Uy U u

Ngudn: Xu & cs. (2013)
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Nie & cs. (2005a) nghién cttu SNP cua 12 gen tmg vién lién quan dén sinh
truong ¢ ga. Téng cong 283 SNP duoc phat hién ¢ 31.897 cip bazo (bp) tir 12 gen
ctia hormone ting truong (GH), thu thé hormone ting truong (GHR), ghrelin, thu
thé tiét hormone ting truong (GHSR), yéu té ting trwong gidng insulin | va Il
(IGF1 va I1), protein lién két véi yéu té tang truong giéng insulin (IGFBP2), INS,
thu thé leptin (LEPR), yéu té phién ma dic hiéu tuyén yén (PIT1), somatostatin
(SS), tiéu don vi beta hormone kich thich tuyén giap (TSHp).

Abdalhag & cs. (2015) d3 nghién ctru 15 SNP nam trén NST s 1, lién quan
dén tinh trang sinh truéong & ga vang Jinghai cta Trung Qudc. Tac gia cho biét 9
trong s6 15 SNP lién quan khdi luong co thé tir 2 dén 16 tuan tudi va ting trong
trung binh tir 2 dén 16 tuan tudi (P<0,05).

Mic du con nhiéu y kién khac nhau nhung két qua nghién ciru ctia nhiéu
tac gia da cho thdy c6 méi lién quan c6 ¥ nghia thong ké gitta cac SNP tdi cac
tinh trang sinh trudng va cé thé tng dung SNP trong cong tac chon loc nham
nang cao kha nang sinh truéng cua ga.
2.1.4.4. Pic diém cia cic gen IGFBP2, INS, GHR va GH ¢ ga

a. Gen IGFBP2 (Insulin like growth factor binding protein 2 — Protein lién két yéu
16 tang trwcng giong insulin 2)

Gen IGFBP2 ¢6 kich thudc khoang 38 kb, nam trén nhiém sic thé s 7, bao
gdm 4 exon va 3 intron, va mi hoa hormone 14 mét polypeptide véi kich thudc 275
axit amin (Schoen & cs., 1995). Sau khi IGF1 dugc giai phong vao hé tuan hoan,
n6 lién két vi thy thé IGFBP va tac dong t&i cac co quan khac nhau.

Chromosome 7 - NC_052538.1

[ 22750452 [ 22996623 )
LOCIo1750072  LOCio705585a IGFEP2 d———
IGFEPS RFLETH
SHARCALL

Hinh 2.2. Vi tri gen IGFBP2 trén nhiém sic thé s6 7 ¢ ga
Ngudn: National Library of Medicine (2023b)
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C6 7 loai IGFBP di dugc xac dinh, dit tén tr IGFBP1 dén IGFBP7
(Shimasaki & Ling, 1991; Oh & cs., 1996). O dong vat c6 vu, cac IGFBP nay dong
mot vai tro quan trong trong viéc diéu chinh hoat dong cua IGFs béng cach ngan
chin tic dung giong insulin, diéu chinh thoi gian ban huy cua IGFs, lién két véi
IGFs nhu 1a mot chat mang protein va phan phdi lai IGFS giita mo va chat 1ong
ngoai bao (Kim, 2010). IGFBP2 1a mét trong 7 IGFBP trong huyét thanh cta cac
loai khac nhau va lién két v6i IGF (Drop & cs., 1992). IGFBP2 & ga c6 ndng do
cao & phoi, chéng han nhu mit, co, nio, gan, tim, than, bué)ng tring va rudt
(Schoen & cs., 1995).

IGFBP2 nhay cam véi mitc protein trong ché do an va dong mot vai trd quan
trong trong diéu chinh tic dung thuc day ting truong ciia IGF1 tudn hoan bang
cach tao phic hop IGF1-IGFBP2 & ga (Kita & cs., 2002). IGFBP2 kiém soat cac
hoat dong sinh hoc ciia IGFs, TGFs va anh hudng dén su ting trudng va phat trién
cua dong vat (Rajaram & cs., 1997; Hoeflich & cs., 1999; Zhao & cs., 2015).
IGFBP2 c6 thé anh hudng gian tiép dén su biét hoa té bao md bang cach kiém soat
cac hoat dong sinh hoc cua IGF (Richardson & cs., 1998) va TGF-# trong m6 m&
(Butterwith & Goddard, 1991).

b. Gen INS (Insulin)

INS 12 mot loai hormone polypeptide, dugc tiét ra boi cac té bao B ciia dao
tuy Langerhans, gom 51 axit amin phan bd trén hai chudi: chudi A, chta 21 axit
amin, chudi B chtra 30 axit amin (Fujita & cs., 2018). Gen INS ciia ga nam ¢ gifta

trén nhiém sic thé thir 5, v4i tong chiéu dai 1a 4.074 bp, chira 4 exon va 3 intron
(hinh 2.3).

Chromosome 5 -NC_052536.1

[13279365 ) [13615963 )
NIRGG42 TH 16F2 HRPL 23
RSCL2 INS
LOC1 24415032

Hinh 2.3. Vi tri gen INS trén nhiém sac thé s6 5 & ga
Ngudn: National Library of Medicine (2023c)
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INS twong tac véi thu thé plasmalemmal ctia mot s6 té bao khac nhau & gan,
co va md md. Insulin 1am ting cudng su hap thu glucose vao céac té bao, & d6 INS
dugc chuyén hoa va luu trir glycogen hodc duoc st dung nhu mot chat nén ning
luong trong qué trinh tong hop protein hodc chit béo. INS ciing dong mot vai trd
quan trong d6i v6i can bang kali ndi méi (Hadley, 2000; Wilcox, 2005). INS c6 tac
dung quan trong ddi véi ga vi n6 tham gia vao hau hét cac qua trinh trao d6i chit
trong co thé nhu chuyén hoa carbohydrate, ¢6 loi cho viéc hap thu va chuyén hoa

glucose, kiém soat enzyme trong gan va tong hop protein (Al-Anbari, 2019).

c. Gen GHR (Growth hormone receptor — Thu thé hooc mén tang truéng)

GHR 132 mot thanh vién thudc siéu ho thu thé cytokine (Bazan, 1990), c6 trong
lugng phan tir 1a 71500 Dalton va ma hoa mdt protein voi 608 axit amin lam thy
thé mang cho gen GH, véi peptit tin hiéu gdm 16 axit amin va mién mé rong mang
24 axit amin (238 - 261) (Perlman & Halvorson, 1983; Burnside & cs., 1991). Gen
GHR nam trén nhiém sic thé Z, c6 chiéu dai 4,0 kb; bao gém muoi exon va chin
intron (Nie & cs., 2005a).

Chromosome Z - NC_052572.1

[ 13205591 p [14143277
CSor#51 GHR 4
FEX04 CCOCis2

LOC10 7045514
SELENOP1

Hinh 2.4. Vi tri gen GHR trén nhiém sic thé Z ¢ ga
Ngudn: National Library of Medicine (2023a)
Qua lién két GHR trén bé mit mang té bao, hormone ting trudong (GH) kich
thich tin hiéu chuyén giao té bao, tao ra sy tong hop va bai tiét cac yéu to ting
truong giéng insulin, lam ting tdc do phat trién va biét hoa cua cac té bao co
(Hughes & Friesen, 1985; Isaksson & cs., 1985).

d. Gen GH (Growth hormone - Hooc mén tang truong)

GH 1a mot loai hormone polypeptide tuyén yén, cé vai tro thiic day ting
truong, tong hop protein phat trién co va di hoa chat béo (Hou & Cheng, 1984;
Etherton & Bauman, 1998). Gen m& héa GH & ga c6 chiéu dai tong thé 4,1 kb, gdbm
5 exon va 4 intron (Nie & cs., 2005b; Yang & cs., 2013; Khalil & cs., 2021). Kich
thudc gen GH cua ga 16n hon so voi & dong vat cd vu, do viung intron mé rong 1én
to1 3,5 kb (Tanaka & cs., 1992).
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GH biéu hién & nhiéu mo khac nhau nhu 14 lach, tuyén uc, buéng trung, than,
gan va té bao lympho (Gala, 1991; Liu & cs., 2001). Vi vy, ngoai phuong thirc
hoat dong noi tiét, GH con co ché do tu tiét hodc can tiét trong cac md va té bao.
GH day nhanh qué trinh phét trién co va xuong, tong hop protein va phan huy chat
béo ¢ dong vat. Hon nita, GH diéu chinh sy biét hoa giéi tinh, thanh thuc vé tinh,
mang thai, cho con bu va sinh san (Ip & cs., 2001; Rotwein & Chia, 2010).

GH c6 tac dung truc tiép 1a lién két v6i thu thé cia no trén té bao dich, tac
dung gian tiép qua yéu td ting trudng gidng insulin 1 (IGF1). Tac dung thuc day
tang truong ciia GH dugc diéu hoa bai IGF1. GH/IGF1 ¢6 vai tro diéu tiét nodi bat
trong phan tmg mién dich (Heemskerk & cs., 1999). Truc GH-GHR-IGF1 dong

vai tro thiét yéu trong sy ting sinh, biét hoa va phén chia té bao (Hu & cs., 2021).
2.2. TINH HINH NGHIEN CU'U VE DA HINH GEN TREN GA

2.2.1. Tinh hinh nghién ciru ngoai nwéc

a. Nghién ciru vé da hinh gen IGFBP2

D3 c6 twong ddi nhiéu tac gia nghién ctu cho thay gen IGFBP2 ¢6 vai tro
nhat dinh dén qua trinh trao ddi chét trong co thé cua dong vat. Lei & cs. (2005)
nghién ctru 5 da hinh nucleotit don ctia gen IGFBP2 trén con lai F2 ctia quan thé
ga White Recessive Rock va ga Xinghua ctia Trung Qudc. Téc gia cho biét da hinh
G639A c6 méi quan hé véi khdi lugng ciia ga luc méi né va 7 ngay tudi; da hinh
G729T c6 lién quan t6i khdi lugng ga lac méi ng, 42, 49 ngay tudi va khoi luong
co nguc; da hinh C1032T lién quan to1 khéi lugng ga lac méi nd, 7, 14, 21 va 28
ngay tudi; da hinh T663A va G738A lién quan t6i khoi luong co thé & tat ca cac
thoi diém khao sat tir méi nd dén 90 ngay tudi. Trén ga ban dia Chee cua Thai Lan,
Promwatee & Duangjinda (2010) cho biét da hinh C1032T c¢0 lién quan dén khbi
lugng co thé & 4 tuan tudi va ting khéi luong trung binh hang ngay tir 1 ngay tudi
dén 4 tuan. Furqon & cs. (2018) nghién ciru da hinh C1032T trén giéng ga
Kampung ctia Indonesia. Két qua cho thdy da hinh nay xuét hién 3 kiéu gen 1a CC,
CTvaTT, déng thoi c6 mdi lién quan téi khdi luong co nguc, chan va canh cua
ga. Ciing nghién ctru da hinh C1032T, Hosnedlova & cs. (2020) cho biét da hinh
nay c6 lién quan dén khéi lugng trung binh sau 42 ngay tudi cua giéng ga Hubbard
F15 va Cobb. Zhao & cs. (2015) nghién ctru da hinh IGFBP2 intron 2 trén ga vang
Jinghai cua Trung Qudc cho biét da hinh nay c6 lién quan dén khéi lugng co thé
cua ga lic méi ng, 12 va 16 tuan tudi vai P<0,05. TAc gia ciing goi Y ¢d thé sir
dung da hinh nay lam marker phan tir d6i véi tinh trang khéi lugng co thé dbi voi
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gidng ga nay. SNP C/T ndm & vi tri intron 2 dwge chimg minh c6 anh huéng dén
khéi lwong co thé cua ga giai doan 2-12 tudn tudi; chiéu dai, khdi lugng cua cang
chan, xuong dui va khéi lugng md bung ciia ga lai F2 NEAURP tai Trung Qudc
(Li & cs., 2006b); SNP C1196A ¢ ving 3'-flanking anh huong dén khdi luong va
ty 16 m& ¢ bung cua ga ban dia Trung Quéc NEAUHLF va NEAU F2 (Leng & cs.,
2009).

Mot s6 da hinh gen IGFBP2 ciing duoc tim thay c6 méi lién quan nhat dinh
dén kha ning sinh san va mot sé tinh trang khac cua ga. Kazemi & cs. (2018b)
cho biét da hinh IGFBP2 intron 2 c6 lién quan dén khéi lugng trimng trung binh
ltc 28, 30, 32 tuan tudi va 345-375 ngay tudi trén ga ban dia Mazandaran. Nghién
ctru cua Leng & cs. (2009) lai cho biét da hinh ving 3’flanking cua gen IGFBP2
lién quan dén khéi lugng va ty 16 m& bung ¢ cac quan thé ga thit Arbor Acres, ga
dé trang Hyline Brown, Shigiza, BeijingYou va Baier tai Trung Quéc.

Qua cé4c két qua nghién ctu trén co thé thay gen IGFBP2 c6 vai tro nhat dinh
dén qua trinh trao d6i chat trong co thé ciia dong vat. Picu d6 dugc minh ching &
su anh hudng cua gen nay dén céc tinh trang san xuat cia vat nui.

b. Nghién ciru vé da hinh gen INS

Mot s nghién ciru gan day cho biét gen INS c¢6 mdi lién quan téi khéi luong
co thé va ning suat than thit ciia ga. Qiu & cs. (2006) nghién ctru méi lién quan
gitra 4 da hinh nucleotit don cta gen INS (A428G, C1549T, T3737C va A3971G)
v6i kha nang sinh trudng tir lac moi né dén 84 ngay tudi ciia ga F2, 1a con lai giita
2 giéng ga ban dia Trung Qudc Xinghua va White Recessive Rock. Két qua cho
thay da hinh A3971G c6 mdi lién quan c6 ¥ nghia thong ké vai khdi lugng co thé
clia ga lic m&i nd va 28 ngay tudi (P<0,0001); 8 haplotype ciia 4 da hinh nay ciing
dugc chimg minh c6 mdi lién quan téi khdi luong co thé lic mdi nd va 28 ngiy
tu6i (P<0,0001). Nghién ciru da hinh T3737C, tac gia Alanbari & Mohamed (2017)
cho biét ga tréng mang kiéu gen TT anh huong dang ké (P<0,05) dén khéi lugng
co thé; bén canh d6 cac chi tiéu vé nang suat thit nhu khbi lugng than thit, khoi
luong thit ngue va khdi lwong canh ctia con tréng cao hon so voi con mai (P<0,05)
cung kiéu gen. Tac gia Rasheed & Al-Albani (2018) nghién ctru tinh da hinh tai
vung intron 2 (C1549T) va vung khong dich ma 3 (A3971G) cua gen INS trén ga
thit Ross 308 cho biét déu tim thy 3 kiéu gen cho ca 2 da hinh C1549T (CC; CT;
TT); va A3971G (GG; GA; AA). Tuy nhién khong tim thdy anh hudng dang ké

(P>0,05) giita cac da hinh nay d6i véi cac tinh trang ning suat. Nghién ctru gan
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day ctia Arini & cs. (2022) vé da hinh C1549T cua gen INS trén ga ban dia Pelung
ctia Indonesia cho biét da hinh nay c6 lién quan dén tinh trang ting khdi luong cua
gidng ga ndy.

Nhu vy, qua cac nghién ciru c6 thé thdy gen INS 6 vai trd quan trong trong
qua trinh trao doi chat cua dong vat. Mot sé da hinh SNP ciia gen INS dugc tim
thiy c6 anh huong dén céc tinh trang san xuit cta ga. Tuy nhién can cé nhiéu

nghién ctru hon dé lam sang t6 vai tro nay cia gen INS.
c. Nghién ciru vé da hinh gen GHR

Nghién ciru ctia Ouyang & cs. (2008) trén ga F2 1a con lai giita 4 giéng ga
Leghorn layer (L), White Recessive Rock broiler (WRR), Taihe Silkies (S) va
Xinghua (X) cta Trung Qubc da xac dinh dugc 55 SNP trén gen GHR, trong d6
10 SNP nam & vung exon ma hoa, con lai nam & vung khong ma hoa. Mat do SNP
trung binh trén gen GHR 1a mdt SNP trén 162 pb. Nhu vay, so véi cac gen khac
thi gen GHR ciing c6 tinh da hinh cao.

Nghién ctru cia mot sb tac gia trén thé gidi da chi ra gen GHR ¢6 lién quan
dén kha nang sinh truong va sirc san xuat thit cia ga. Feng & cs. (1997) cho biét
da hinh doan cat gi¢i han GHR/Hind III nam & intron dtng trudc exon 3 cla gen
GHR xuat hién hai alen 1a H* va H", dong thoi ¢ lién quan dén khéi lugng co thé
lac 140 ngay tudi. Mot nghién ctiru khac ciia Ouyang & cs. (2008) trén 3 da hinh
ctia gen GHR 14 C6540334T, C6542011T va G6631778A thi cho biét ca ha da hinh
C6540334T va C6542011T déu xuat hién 3 kiéu gen 1a CC, CT va TT; da hinh
G6631778A ciing xuat hién 3 kiéu gen 1a AA, AG va GG; dong thoi cho biét da
hinh G6631778A anh huong dén khdi luong co thé ga ban dja Trung Quéc & cac
thoi diém mdi no, 35, 42, 49 va 63 ngay tudi trén con tréng. Khaerunnisa & cs.
(2017) nghién ctru da hinh G565A gen GHR trén ga Kampung va cac nhém ga lai
nuoi thit ctia Indonesia. Két qua cho thdy da hinh nay xuat hién 3 kiéu gen 1a AA,
AG va GG, trong d6 ga mang kiéu gen GG c6 céc chi tiéu vé khéi lugng co thé,
khéi lugng than thit, khdi lugng thit e va khdi luong thit dui cao hon dang ké so
v6i ga mang hai kiéu gen con lai. Hai SNP trong intron 5 cta gen GHR da duoc
phat hién va cé lién quan dén kha nang sinh truéng & ga (Dunn & cs., 2004).
Nghién ciru trén ga ban dia Mazandaran, Attarchi & cs. (2017) cho biét gen GHR
¢6 lién quan dén khéi lwong co thé lac 12 tuan tudi va khdi lugng than thit.

Mot sb nghién ctru khac lai chi ra ring gen GHR c6 lién quan dén kha ning

sinh san cua ga. Pa hinh gen GHR/Hind III c6 lién quan dén tong s tring tir lic
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bt dau dé dén 273 ngay dé (Feng & cs., 1997). Kazemi & cs. (2018b) cho biét
da hinh GHR intron 5 c6 lién quan dén san luong tring va khéi luong trimg &
giai doan 345 dén 375 ngay tudi trén ga ban dia Mazandaran. Trén gidng ga ban
dia Wenchang ctia Trung Qudc, gen GHR duoc ching minh c6 lién quan dén viéc
hinh thanh trimg hai long do (Li & cs., 2008) va d6 day vo trang (Li & cs., 2010).

Céc két qua nghién ctru trén cho thdy gen GHR c6 tinh da hinh cao. Mot s6
SNP ctia gen GHR c6 mbi lién quan téi cac tinh trang san xuat cta ga nhu khoi
lugng co thé, khdi lugng than thit, kha nang sinh san va c6 thé duoc coi la gen Ung
vién trong chon loc nang cao kha ning san xuét cua ga.

d. Nghién ciru vé da hinh gen GH

Mot s6 nghién ctru trén thé gidi da chi ra gen GH & ga ¢6 tinh da hinh cao.
Nie & cs. (2005b) di xac dinh dugc 46 SNP trén gen GH, trong d6 36/46 SNP nam
trong c&c vlng intron, tat ca 46 SNP déu 1a nhom thay thé nucleotide. Str dung
phuong phap giai trinh tu gen trén doan intron 1 cua gen GH, Mehdi & Reza (2012)
cling d3 tim thdy 11 SNP trén giéng ga ban dia Fars cta Iran. Trong s6 cic SNP
nay c6 mot SNP c6 vi tri chén thymine, con lai la cac SNP thay thé. Tan s SNP
dugc quan sat thdy trong nghién ctru ndy trung binh 13 mot SNP trén 62bp. Trong
mot nghién ciru gan day caa (Mathew & cs., 2022) vé s6 luong da hinh SNP trén
sau giéng ga ban dia cua Nigeria, tic gia cho biét di tim ra 15 SNP trén ving intron
1, nhiéu hon so vé6i cong b ctia hai tac gia trudce do.

Nhiéu da hinh ctia gen GH duoc chimg minh c6 mbi lién quan dén kha niang
sinh truong cta ga. Nie & cs. (2005b) da tim thay 3 kiéu gen cta da hinh G1705A
& ga ban dja Trung Qudc 12 AA, AG va GG, dong thoi cho biét da hinh ndy c6 anh
huong t6i khéi lwong cua ga ban dia Trung Qudc tir 14 dén 84 ngay tudi, chiéu dai
cang chan tir 49 dén 84 ngay tudi va lugng thirc an thu nhan trung binh tir 1 ngay
tudi dén 4 tuan tudi, trong d6 kiéu gen AA 1a kiéu gen tréi hon so véi hai kiéu gen
con lai. Pa hinh C884T c6 lién quan dén khdi lugng co thé & hau hét cac thoi diém
nghién ctru tir 1 ngay tudi, 8 tuan tudi va 12 tuan tudi; da hinh G662A anh hudng
dén khdi lugng co thé lac 1 ngay tudi va 8 tuan tudi; da hinh T1025C anh hudng
dén khdi luong 1 ngay tudi trén gidng ga ban dia Fars cta Iran (Mehdi & Reza,
2012). Trén ban dia Indonesia, Mu’in & Lumatauw (2013) cho biét da hinh GH
intron 4 xuat hién hai kiéu gen 1a AA va BB, dong thoi cho biét da hinh nay c6 anh
huéng dén khoi lwong ctia ga lac 4 thang tudi va mic tang trung binh hang ngay tir
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2 dén 4 thang tudi, trong d6 alen B ¢6 anh huodng tich cuc dén ting khdi luong cua
ga. Mugsita & Wiyanto (2022) nghién ctru da hinh gen GH exon 1 trén ga Kampung
ctia Indonesia cho biét da hinh nay c6 ba alen 1a A1, A2 va A3; ¢ 6 kiéu gen duoc
tim thiy. Téc gia cho biét c6 mdi lién quan giira da hinh gen nay t6i khdi luong co
thé ctia ga Kampung cta Indonesia luc 3 thang tudi, trong d6 ga mang kiéu gen
A1A2 ¢ khdi luong cao hon déng ké so v6i ga mang cac kiéu gen con lai. Trén ga
ban dia Thai Lan, Nguyen Thi Lan Anh & cs. (2015) d4 nghién ctru mdi quan hé
giita da hinh G1705A gen GH intron 3 va IGF1 dén kha ning sinh truéng. Két qua
cho thay da hinh gen GH c¢6 mdi lién quan véi khéi lugng co thé tai cac thoi diém:
moind, 4, 6, 8, 10 tuan tudi va ting khéi luong trung binh hang ngay tir 2 dén 4, 4
dén 6, 0 dén 6, 0 dén 8 va 0 dén 10 tuan tudi cua ga lai SP x KM (Soi Pet va Khai
Mook Esarn). Déi v6i ga lai SP x KT (Soi Pet va Kaen Thong), gen GH c6 mdi lién
quan véi khdi lugng lic méi nd va tang khdi lwong trung binh hang ngay tir 8 dén
10 tuan tudi. Pa hinh GH intron 1 ¢6 mbi lién quan dang ké t6i khéi luong co thé
ctia ga thit Arian ¢ 6 tuan tudi (Ghelghachi & cs., 2013). Pagala & cs. (2015) da
chimg minh duoc c6 su lién két giita tinh da hinh gen GH véi tinh trang san xuat
clia ga trén 58 c4 thé ga Tolaki ctia Indonesia. Cu thé, kiéu gen GG c6 stc song, tinh
trang ting khoi luong hang ngay va chuyén hoa thirc an tot hon so véi kiéu gen AG.

Céc nghién ctru trén cho thay gen GH & ga c6 tinh da hinh cao, ngdy cang
nhiéu diém da hinh ctia gen GH duoc tim thay. Cac da hinh nucleotit don ciia gen
GH ¢6 anh huong t6i kha ning sinh trudng trén nhiéu gidng ga ban dia. Diéu do
cho thay vai tro quan trong ctia gen GH trong qu4 trinh sinh truéng ciia dong vat.
Céc két qua nghién ctru trén mo ra tiém ning sir dung gen GH 1am gen tng vién
dé chon loc theo dinh hudng nang cao kha ning sinh trudng & ga.

2.2.2. Tinh hinh nghién ciru trong nwéc

Tai Viét Nam, trong mot s6 nim gan day da budc dau c6 nhitng nghién ctru
vé da hinh cac gen IGFBP2, INS, GHR va GH lién quan dén kha ning sinh truéng
trén ga ban dia.

D& V& Anh Khoa (2012) nghién ctru gen IGFBP2 trén ga Tau Vang, Noi va
Coob di phat hién 3 dot bién diém 1a G639A (exon 2), C1023T (intron 2) va
G738A (exon 3); dong thoi cho biét da hinh nay anh huéng dén chiéu dai than, dai
¢6 va khéi luong dui.

Trong mot nghién ctu trén ga ban dia cua Viét Nam nham lién két mot sb
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tinh trang san xuat (khdi lvong co thé va chat luong thit) véi mot sb kiéu da hinh
don cuia gen INS. Két qua cho thdy da hinh A3971G va C1549T c6 anh huong rd
rét dén ca khoi luong va tdc do ting trong; da hinh T3737C c6 anh huéng dén
chiéu dai cua rudt non va do dé tan dung tét hon kha ning hap thy thice an (Do Vo
Anh Khoa & cs., 2013).

Ddi véi ga Lién Minh, Tran Thi Binh Nguyén & cs. (2021) cho biét c6 méi
lién quan gitra da hinh A3971G cuta gen INS va da hinh G639A cua gen IGFBP2
dén khéi lugng co thé cua ga. Nghién ciru duoc tién hanh trén 100 ga Lién Minh
(50 tréng, 50 mai) tir lGc méi nd dén 20 tuan tudi. Két qua nghién ciu cho thay doi
Véi vi tri INS/A3971G, ga c6 kiéu gen GG c6 khéi luong co thé 16n hon ga mang
kiéu gen AG va AA ldc 14 va 16 tuan tudi & ga mai va 18 tuan tudi ¢ ga trong
(P<0,05). Déi voi vi tri IGFBP2/G639A, ga méai mang kiéu gen AA c6 khéi luong
co thé 16n hon so voi ga mang kiéu gen GG va AG ldc 29 tuan tudi (P<0,05).

Trén gidng ga Mia, Nguyen Hoang Thinh & cs. (2019) d nghién ctu 2 da
hinh gen INS 1a T3737C, A3971G va 2 da hinh G662A, C423T thudc gen GH. Tac
gia cho biét c6 mbi lién quan giita da hinh T3737C véi khéi lugng co thé luc 10,
11, 12 tudn tudi va ting khéi lugng trung binh luc 6-8 va 12 tuan tudi (P<0,05). Pa
hinh G662A c¢6 lién quan dén khdi lugng co thé tir 7 dén 16 tudn tudi va ting khoi
lugng trung binh & cac giai doan 4-6; 6-8; 8-10; 10-12 va 12-16 tuan tudi (P<0,05).

Nghién ctu cia Huynh Thi Phuong Loan & cs. (2021) vé hai da hinh
nucleotide don tai locus T3737C (INS2) va A3971G (INS3) cho thay ca hai locus
déu xuat hién tinh da hinh, trong d6 tai locus INS3, kiéu gen CC xuét hién voi
tan so thap nhat (0,0167), tiép theo 1a CT (0,2630) va TT (0,7200); tai locus INS3
kiéu gen GG xuat hién voi tan sé thap nhat (0,1240), tiép theo 1a AA (0,3560) va
AG (0,5230). T4c gia da tim thay méi lién quan giita da hinh INS/A3971G véi
khéi lugng co thé trong giai doan 28-56 ngay tudi (P<0,05). Pa hinh gen INS3
c6 thé duoc coi 1a gen tiém niang dé chon loc ga Noi ban dia cua Viét Nam trong
tuong lai.

Nguyén Trong Tuyén (2017) nghién ciru da hinh gen GHR intron 2/Hind 111
trén gidng ga Mong Tién Phong. Tuy nhién khong phat hién tinh da hinh, 100% ca
thé ga phan tich déu co kiéu gen Hind III+/+. D6 V& Anh Khoa & Nguyén Vin
Truyén (2017) nghién ciru mdi quan hé ciia gen GHR véi cic tinh trang vé ning

suat thit va chat lugng thit ciia ga Tau Vang. Két qua chi ra rang c6 mdi lién két
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chit ch& gitra gen GHR véi cac tinh trang vé cac khdi luong (sau cit tiét, sau nhd
16ng, than thit, thit wrc, thit dui), ti 1€ khéi lugng than thit, dai &rc, ham luong canxi
cta thit dui va gia tri pH lac 24 gid sau giét md cua thit e va dui.

Nguyén Trong Tuyén & cs. (2017) cho biét da hinh G1705A gen GH-
intron3/EcoRV ¢6 twong quan voi tinh trang ting khéi luong co thé ¢ 2 tuén, 3
tuan, 4 tuan va 8 tudn tudi cua ga Mong Tién Phong; ga mang kiéu gen GG co
khéi lugng co thé 16n hon céc kiéu gen con lai. Piém da hinh G3037T gen GH-
intron4/Bsh1236I c6 lién quan chit ch& dbi véi tinh trang ting khéi lugng co thé
ga O giai doan tir 2 tuan dén 20 tuan tudi, ga mang kiéu gen GG c6 khdi luong co
thé cao hon so voi cac kiéu gen khac; mic do khac biét ndy ngay cang rd rét va
twong quan ngay cang chit ché khi ga cang 16n. Do vay c6 thé chon loc céc ca
thé ga mang kiéu gen nay dé tao ra dong ga Mong Tién Phong c6 nang suat sinh
treong cao.

Nhu vy, qua cac nghién ctru trén cho thay tiém ning tmg dung cta cic gen
g vién trong cong tac gidng, dic biét 1a ddi voi cac gidng ga ban dia ¢ nudc ta
van con rat 1on.

2.3. TINH HINH NGHIEN CUU TREN GIONG GA LIEN MINH
2.3.1. Gi6i thiéu vé gidng ga Lién Minh

Ga Lién Minh c6 xuét x@ tir thon Lién Minh, xa Tran Chau, huyén Cét Hai,
thanh phé Hai Phong. Giéng ga nay ¢ kha ning chiu dung tét diéu kién thic an
nghéo dinh dudng, thich hop véi phuong thirc nuoi chan tha. Nam 2014, ga Lién
Minh dugc cdng nhan I1a san pham OCOP cua Hai Phong. Thit ga Lién Minh c6
da gion, 16p m& dudi da mong, thit ga dai, chic, ¢ vi ngot ddm va mui thom dic
trung; cac san pham ché bién duoc 1am tur thit ga Lién Minh d3 tro thanh dac san
tai cac nha hang, siéu thi va dia diém am thuc cua khu du lich Cat Ba.

Ga Lién Minh thugc nhém gidng ga than to, c6 mau 16ng dic trung, ga trong
cha yéu mau d6 ngd, ga mai mau vang nhat. Ga tréng truong thanh c6 khéi lwong
khoang 4,0 - 4,3 kg, ga mai khoang 3,2 - 3,4 kg; ning suét trizng trung binh 75,6
qua/mai/nam, khdi lugng tring trung binh 49,8 g/qua, ty 1& né 85,55 % (Bui Huu
Doan & cs., 2016). Ciing gidong nhu mot s6 giéng ga noi khéc, ga Lién Minh ¢6
nang suét tring va tc do sinh truong thap. Bén canh dé, viée chin nudi ga Lién
Minh hoan toan theo hinh thac nho 1€, chan tha ty do trong nhitng ndng ho cua
thdn Lién Minh. Néng ho tu chon loc va nhan gidng trong mdi gia dinh nén khong
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tranh khoi hién twong can huyét. Dé bao tdn cap béach gidng ga nay, nim 2013, Bo
Khoa hoc va Cong nghé di giao cho Trung tdm Ung dung tién bo khoa hoc va
cdng nghé Hai Phong thuc hién nhiém vy “Khai thac va phat trién giong ga Lién
Minh tai Hai Phong”. Két qua budc dau da danh gia dugc mot sb dic diém ngoai
hinh dic trung cua gidng ga Lién Minh. Ddng thoi da tao ra duoc dan ga Lién
Minh hat nhan gom 300 con, c6 ning suit cao hon so v6i dan quan thé.

Niam 2018, ga Lién Minh d3 c6 tén trong danh muc céc gidng vat nudi dugc
san xuat, kinh doanh tai Viét Nam (Bo Nong nghiép va Phat trién nong thén, 2018).
2.3.2. Mt sb cong trinh @i nghién ciu vé ga Lién Minh

Mac du 1a mot gidng ga quy hiém, nhung do nhiéu nguyén nhan, cac cong
trinh nghién cau vé giéng ga nay khdng nhiéu. Sau day 1a mot sé két qua nghién
ctru cu thé.

a. Cac nghién citu vé ddc diém ngoai hinh va nang sudt

Cong trinh nghién ctu caa Trinh Phi Ctr & ¢s. (2012) da mé ta tuong di rd
dic diém ngoai hinh caa ga Lién Minh. Bui Huu Doan & cs. (2016) cho biét ga
Lién Minh c6 ngoai hinh dep, dau tron nho, ¢ cao, ngoai hinh gan gidng ga Ri:
mau 16ng do ngd & con tréng chiém 95%, mau 16ng vang nau va vang nhat & con
méi chiém 92 %, 100 % ga c6 mao don.

Vé kha niang san xuat ctia ga Lién Minh, theo Trinh Phi Cir & cs. (2012),
khdi lwong trung binh giai doan hau bi (20 tuan tudi) dat 1.886,53 g & con tréng
va 1.565,42 g & con méi; khéi lwong ldc 38 tuan tudi con trbng va con mai trung
binh lan luot 14 2.450,62 g va 1.860,94 g; khéi luong triing & tuan 40 dat 50,6 g.
Ty & nudi séng & 0 - 6 tuan thap nhét 12 90,5 %, cao nhat ¢ 12 - 18 tuan 1a 96,2 %.
Ty Ié no/tring ap 1a 71%. Bui Huu Doan & cs. (2016) cho biét ga mai Lién Minh
thanh thuc lac 197,5 ngay (28,7 tuan tudi), véi khdi luong co thé dat 2,25 kg; ga
Lién Minh dé trung binh 12,07 trirng/ltra, 5,95 lra/nam va 75,6 tring/mai/nam, vai
khéi lwong trang trung binh 12 49,8 g/qua. Ty 18 tring c6 phdi kha cao, dat 94 -
95 %, tuy nhién trong diéu kién ap né ty nhién thi ty 1& ng khéng cao (84 - 85 %),
ty 1& na/sd trimg co phoi dat 90 - 91 %, khéi lwong ga méi ng dat trung binh 32 -
35 g. LUc 16 tuan tudi, khdi luong cua ga Lién Minh tréng va mai trung binh l1a
1.763 g va 1.553 g, ty 1€ than thit dat 70,53 %, trong do ty I¢ thit dui va thit nguc
la 18,24 % va 17,06 %. Thit ga Lién Minh c6 chat luong tét, gia ban cao hon tir 2
dén 3 1an so voéi gia cua cac giéng ga noi khac.
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Vii Cong Quy & cs. (2016) cho biét két qua chon loc nhan thuan ga Lién Minh
qua bon thé hé da nang cao duoc khdi lwong cua ga. Cu thé ldc 8 tuan tudi, ga trong
tang tir 762,89 g & thé hé xuat phat 1én 805,09 g ¢ thé hé thir ba, ga mai twong Gng
tang tir 608,92 g 1&n 674,37 g. Llc 20 tuan tudi, khdi lwong cua ga tréng ting tir
1.919,57 g ¢ thé hé xuét phat 1én 2.001,68 g & thé hé thir ba, ga mai tang twong ng
tir 1680,03 g Ién 1727,31 g. Nguyén Pinh Vinh (2022) cho biét két qua xay dung
mo hinh chin nudi ga Lién Minh sinh san va thuong pham, ty 1& dé va ning suét
trang/mai cua ga Lién Minh tir 22 - 73 tuan tudi dat 28,5 - 28,64 % va 103,78 -
104,26 qua; khéi luong ga Lién Minh 18 tuan tudi dat 2.054,67 - 2.139.67 g.

b. Nghién cizu vé gen ga Lién Minh

Gan day, da c6 mot sé cong trinh nghién ciru vé da hinh gen trén giong ga
Lién Minh. Tran Thi Binh Nguyén & cs. (2018) nghién ciu vé da hinh gen
Prolactin lién quan dén tinh trang san xuat trang caa ga Lién Minh cho biét da
hinh PRL/24 c6 tan sb alen | 12 0,13 va alen D 1a 0,87; twong (ng xuét hién hai
kiéu gen 1D va DD véi tan sé 12 0,27 va 0,73; da hinh PRL5 xuat hién alen C va
T véi tan sé twong ung 12 0,21 va 0,79, twong ¢ng hai kiéu gen CT va TT véi tan
s 0,41 va 0,59. T4c gia cho biét ga mang kiéu gen ID va CT thudc hai da hinh
PRL/24 va PRL/5 c6 khéi lugng trimg trung binh cao hon so véi ga mang hai
kiéu gen con lai. Ngoai ra, ga mang kiéu gen ID va CT ciing ¢4 cac chi tiéu vé
SUC san Xuat tring cao hon (sé luong tring, khoi lugng qua trimg dau tién). Tran
Thi Binh Nguyén (2020b) ciing cho biét hai da hinh I3 VIPR1/1715301 va
NPY/31394761 c6 méi lién quan c6 y nghia thong ké dén tudi thanh thuc sinh
duc va san luong trang. Hai da hinh PRL/24 va PRL/2402 c6 mdi lién quan Vi
khdi lwong trang trung binh. Cac két qua nghién ciru ndy mé ra tiém ning tng
dung cac kiéu gen va alen ¢ loi dé hd tro chon loc nang cao kha nang san xuat
triing cua giong ga Lién Minh.

Tran Thi Binh Nguyén & cs. (2020a) di phén tich da hinh cta 3 gen 1a GHi3,
IGFBP2 va PIT trong d6 hai da hinh ctia gen GHi3 va IGFBP2 c¢6 phan b cac
kiéu gen pht hop véi quy luat can bang cua Hardy - Weinberg. Tuy nhién, nghién
ctru chua phan tich duoc mdi lién quan gitra da hinh cac gen trén ddi véi kha nang
san xut cua ga Lién Minh.

Nghién ciu méi lién quan giira gen INS va IGFBP2 véi khéi lugng co thé
cua ga Lién Minh, Tran Thi Binh Nguyén & cs. (2021) cho biét phan bé kiéu gen
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tai da hinh INS/A3971G va IGFBP2/G639A tuan theo dinh luat Hardy -
Weinberg. B4i voi da hinh INS/A3971G, kiéu gen GG la kiéu gen trdi, ga mang
kiéu gen nay cd khéi lwgng co thé Ién hon ga mang kiéu gen AA & hau hét céc
tuan tudi, trir thoi diém 1 ngay tudi va 1 tuan tudi; ga mang kiéu gen GG c6 khoi
luong co thé 16n hon ga mang kiéu gen AA, AG ldc 14 va 16 tuan tudi & ga mai
va 18 tuan tudi ¢ ga tréng. Doi véi da hinh IGFBP2/G639A, ga mai mang kiéu
gen AA c6 khéi lugng co thé 16n hon so voi ga mang kiéu gen AG va GG Iic 20
tuan tudi. Nghién ctu da budc dau phan tich mdi quan hé giita hai da hinh gen
INS va IGFBP2 véi khéi luong co thé ga Lién Minh, tuy nhién sé luong da hinh
gen nghién ctru con it va chua c6 tng dung trong chon loc nang cao kha nang
sinh truéng ¢ ga Lién Minh.

c. M6t sé van dé can nghién cizu trén ga Lién Minh

Nhu d3 noéi, gibng ga Lién Minh c6 sb luogng rat it, chi duoc nudi & mot
vung dia Iy hep, nén can dugc nhan 18n vé sé luong va ma rong pham vi nudi git.
Mit khac, kha nang san xuat cua giéng ga nay con thap nén can duoc chon loc
nang cao hon. C4c dic diém ngoai hinh ciia ga Lién Minh ciing rat can duoc chi
tiét hoa sau hon theo tirng giai doan tudi, phuc vu cho cong tac chon giéng ga.
Mat khac, gitra tinh trang sinh truéng va sinh san cua ga cé tuong quan am, vi
vay khdng thé tién hanh chon loc nang cao dong thoi dugc ca hai tinh trang nay
ma phai nhan gidng theo dong dé phat huy tirng nhom tinh trang.

Nghién ciru nay duoc tién hanh nham xac dinh dic diém chi tiét va day du
vé ngoai hinh theo ting giai doan tudi cua ga Lién Minh; xac dinh c6 chi thi
phan tir c6 méi lién quan tang khéi luong co thé cia ga Lién Minh hay khong?
Ung dung chi thi phan tir vao chon tao dong ga Lién Minh tréng theo hudng
nang cao khdi luong co thé, gop phan bao ton va phét trién nguon gen ga ban
dia ¢ Viét Nam.
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PHAN 3. NOI DUNG VA PHUONG PHAP NGHIEN CUU

3.1. NOI DUNG NGHIEN CUU

- Noi dung 1: Bic diém hoa chi tiét ngoai hinh cua ga Lién Minh.

- Noi dung 2: Xac dinh tan sb kiéu gen, alen cua 6 da hinh IGFBP2/G639A,
INS/A3971G, INS/T3737C, GHR/C571T, GH/G662A, GH/G1705A va mdi lién
hé cua ching véi khéi luong co thé, xac dinh gen chi thi.

- Noi dung 3: Chon tao nhdm ga Lién Minh sinh truedng nhanh.

- Noi dung 4: Xac dinh kha ning sinh trudng, ning suat va chat luong thit
ctia ga Lién Minh thuong pham.

3.2. PHUONG PHAP NGHIEN CUU
3.2.1. Pic diém hda chi tiét ngoai hinh ciia ga Lién Minh
3.2.1.1. Vat ligu

Thu thap 1000 ga Lién Minh 1 ngay tudi tir cac co sé chin nudi ga Lién
Minh truyén thdng, dién hinh tai thén Lién Minh, xa Tran Chau, huyén Cat Hai va
Trung tdm Phat trién Khoa hoc - Cong nghé va Poi moi sang tao thanh phd
Hai Phong. Ga duoc thu thap vao hai thoi diém cach nhau 1 tuan, dugc nudi tai
Cong ty Cb phan khai thac khoang san Thién Thuan Tudng Quang Ninh véi cling
mét diéu kién cham soc nudi dudng.
3.3.1.2. Phwong phdp nghién ciru

Tat ca ga dua vao nghién ctiru déu duoc deo sé chan. Pic diém chi tiét vé
ngoai hinh cua ga duoc xac dinh bing phuong phép quan sat bang mit thuong két
hop véi chup anh tai céc thoi diém: 1 ngay tudi, 4 tuan tudi, 8 tuan tudi, 20 tuan
tuoi va 38 tuan tudi dé mo ta.

Véi ga truong thanh (38 tuan tudi), xac dinh mau sac 1ng (cd, lung, dudi),
kiéu mao, tich va dai tai, mau mét, mau mo, mau chan trén 800 ga Lién Minh (400
trng va 400 mai).

Khdi lwong, kich thudc mét sé chiéu do cua ga duoc xac dinh trén 100 ca thé
ga Lién Minh (50 tréng va 50 méi) vao budi sang, trude khi cho ga an tai cac thoi
diém 8 va 38 tuan tudi. Can khéi luong cua ting cé thé (g) bang can dong hd 5 kg
+ 10 g (Nhon Hoa, Viét Nam). Do kich thudc céc chiéu (cm) bang thudc day co
chia d¢ do dén milimet. Cac chiéu do dugc thuc hién theo TCVN 13474-1:2022
(Bo Khoa hoc va Céng nghé, 2022) gdm cac chi tiéu dai than, vong nguc, ty 18
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vong nguc/dai than, dai luon, dai 16ng canh, cao chan va chu vi ban chan. Riéng
dai sai canh duoc xéac dinh theo huéng dan caa FAO (2012).

- Dai than: chiéu dai tir dinh ctia xwong ham trén (mo) va diém dau dét xuwong
dudi dau tién (dudi, khong co 16ng); than ga phai dugc kéo thang hoan toan theo
chiéu dai.

- \VVong nguc: chu vi vong quanh nguc phia sau hdc canh.

- Ty 18 vong nguc/dai than: ty s6 giira vong nguc va dai than.

- Dai luon: do dai tir diém dau dén diém cudi xuong ludi hai.

- Dai sai canh: chiéu dai gitra cac chop cua canh phai va canh trai sau khi ca
hai déu dugc kéo cang hét co.

- Dai 16ng canh: d6 dai 16ng canh thir tu hang thir nhat.

- Cao chan: d¢ dai tir khép khuyu dén khép xuong cac ngén chan.

- Chu vi ban chan: chu vi tai diém gitra cia xwong ban chan.
3.2.1.3. Phwong phdp xir Iy sé ligu

S6 liéu dugc xu ly bang phuwong phap phan tich phuong sai ANOVA trén
phan mém SAS 9.0 (SAS, 2002). C4c tham sb bao gom dung lugng mau (n), trung
binh cong (Mean) va do léch tiéu chuan (SD). So sanh cac gia tri Mean bang phép
so sanh Duncan. Sai khac c6 ¥ nghia théng ké khi P<0,05.

Anh huéng cua tinh biét dén céc chi tiéu nghién ctiru duoc phan tich bang mo
hinh thdng ké nhu sau:

Yij=p+ GTi + &jj

Trong dé: Yij 1a céc chi tiéu khdi luong va kich thudc; p 1a trung binh chung;
GTi la anh huong cua tinh biét (tréng, mai); & la sai s6 ngau nhién.

3.2.2. Xac dinh tan s6 kiéu gen, alen cia 6 da hinh IGFBP2/G639A,
INS/A3971G, INS/T3737C, GHR/C571T, GH/G662A, GH/G1705A va méi lién
hé ciia ching véi khdi lwgng co thé, xac dinh gen chi thi

3.2.2.1. Vit ligu

Thu thap 1000 ga Lién Minh 1 ngay tudi (duoc sinh ra tir dan quan thé da
theo ddi & ndi dung 1) ¢6 dic diém chuan vé mau l1dng, khdng c6 di tat. Ga duoc
chiam séc va nudi dudng tai Cong ty Co phan Khai thac khoang san Thién Thuan
Tuong Quang Ninh. Theo ddi khéi luong ca thé hang tuan tir 1 ngay tudi dén

42



20 tuan tudi. Nudi dén 8 tuan tudi thi 14y mau tinh mach canh cua céc cé thé
con séng dé nghién ciru. Quy trinh chin nudi ga thi nghiém dwoc mo ta ki nhu
trong noi dung 3.

3.2.2.2. Phwong phdap nghién ciru

- Phuong phdp thu thdp mau mau: ca&c mau mau duoc ldy tir tinh mach cénh
cua ga & giai doan 8 tuan tudi va dung trong dng cé chia chat chéng dong EDTA-
K. Mau dugc bao quan ¢ 4°C va chuyén vé phong thi nghiém B mén Di truyén -
Gidng vat nudi, Khoa Chin nuéi, Hoc vién Nong nghiép Viét Nam dé bao quan &
nhiét do -20°C cho dén khi phan tich.

- Phurong phdp tach chiét ADN: ADN duoc tach chiét theo phuwong phap cua
Albarifio & Romanowski (1994) c6 cai tién dé phu hop véi diéu kién phong thi
nghiém. ADN tong sé duoc danh gia chat lugng va dinh lwong bang may do quang
pho Nano Drop One (Thermo Scientific, USA) ¢ buéc song 260 nm va 280 nm.
San pham tach chiét ADN Iy tuong c6 chi sé OD dat trén 100 ng/ul, d6 tinh sach
hay ty 1é A260/A280 dat 1,8 ~ 2,2. Sau &6 ADN duoc pha lodng véi ndng o ADN
trong moi microlit 12 50 ng/ul va bao quan & -20°C.

- Phuong phdp nhdan dogn ADN

Cac doan gen IGFBP2, INS, GHR va GH dugc khuéch dai str dung cac cap
moi dac hiéu, dugc trinh bay & bang 3.1.

Bang 3.1. Thong tin c4c cip moi dwgc sir dung trong nghién ciru

Nhigtds  Kich

. Mdi xudi (F) va mdi nguoc (R) RN ) Nguén
Gen Pa hinh ganmoi  thwéc N
(5-3%) . tham khao
(°C) (bp)
F:ACCGGTCTGAGAGCATCCTTG Lei & cs.
IGFBP2 G639A 60 540
R:GGGAAAAAGGGTGTGCAAAAG 2005
F: GGTATCTGAAAAGCGGGTCTC Qiu & cs.
A3971G 58 281
INS R: AATGCTTTGAAGGTGCGATAG (2006)
F: CTCCATGTGGCTTCCCTGTA Qiu & cs.
T3737C 58 372
R: GGCTTCTTGGCTAGTTGCAGT (2006)
F: ACGAAAAGTGTTTCAGTGTTGA Li & cs,
GHR C571T 60 740
R: TTTATCCCGTGTTCTCTTGACA 2008
F: AACATCCTCCCCAACCTTTC Nie & cs.,
G662A 60 466
GH R: CCCTGTCAAGGTTAGGCTCA 2005a
F: TCCCAGGCTGCGTTTTGTTACTC Nie & cs.,
G1705A 62 429
R: ACGGGGGTGAGCCAGGACTG 2005a
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Phan ung PCR khuéch dai doan ADN (thé tich 25ul) gom ADN genome
50ng; 0,5M mdi khuéch dai méi loai; 0,2 mM dNTPs; 2,0 don vi Taq polymerase
va dung dich dém cho phan @ng. Chu ky nhiét PCR gom cac budc: bién tinh ban
dau 94°C - 3 phut, tiép theo 1a 35 chu ky (94°C - 45 gidy, nhiét d6 gan mdi thé hién
& bang 3.1 - 45 gidy, 72°C - 90 giay), kéo dai tong hop ¢ 72°C - 10 pht va két

thac dugc gitr & 10°C.

Két qua khuéch dai gen duoc dién di trén gel agarose 1,5 %. Sau d6 sir dung
may chup anh Ingenius 3 va phan mém Genesys dé phan tich.

- Phuong phdp phan tich da hinh gen

Pa hinh cua céc gen IGFBP2, INS, GHR va GH dugc xac dinh bang ky thuat
da hinh chiéu dai doan cét gigi han PCR-RFLP v&i enzyme cat dic hiéu lan luot

cho tung gen (bang 3.2).

Bang 3.2. Ban d6 cit enzyme giéi han tai cac diém da hinh

Enzyme
s . Kich thwéc san 2
Gen Da hinh cat gigi So bang 2 . Kiéu gen
pham cat (bp)
han (RE)

1 540 AA
IGFBP2 G639A Bsh12361 3 540/350/190 AG
2 350/190 GG
1 281 AA
INS A3971G Mspl 3 281/233/48 GG
2 233/48 AG
1 372 TT

T3737C Mspl
3 372/234/138 CT
1 740 TT
GHR C571T Nspl 3 740/571/161 CT
2 571/161 CcC
2 240/226 AA
G662A Mspl 4 240/226/125/115 AG
GH 3 226/125/115 GG
2 429/295 AA
G1705A EcoRv 3 429/295/134 AG
1 429 GG

44



San pham khuéch dai (8 pl) duoc 1 véi 5U enzyme gidi han, dung dich dém
va nude khi ion (tong 20pl) trong thoi gian 1 - 2 gio & 37°C. Két qua cét enzyme
dugc doc bang phuong phap dién di trén gel agarose 2,5 % va nhudém bang thudc
nhudm ethidium bromide. Két qua duoc doc trong budng doc Ingenius3 va phan
mém Genesys dudi tia UV. Thu thap dir liéu hinh anh, doc va phan tich két qua
dwa trén kich thudc cac doan cit nhu trong bang 3.2.

- Phuong phdp xdc dinh khéi lwong co thé

Can dé xéac dinh khéi luong ting ca thé cua tat ca dan thi nghiém tai cac thoi
diém 1 ngay tudi va tat ca cac tuan tir 1 dén 20 tuan tudi. Can vao budi sang, trudc
khi cho ga an, can vao mot ngay ¢ dinh trong tuan. Can ga bang can dién tir 3 kg
+0,5 g (FEH, Taiwan) tir 1 ngay tudi dén 4 tuan tudi; Can bang can dong ho 5 kg
+ 10 g (Nhon Hoa, Viét Nam) tir 5 tuan tudi dén 20 tuan tudi. Sau 4 tuan tuoi, khi
da xac dinh duoc gidi tinh cua tirng cé thé, dyua vao sé chan dé truy nguoc lai khdi
lwgng co thé cua ga tréng va mai trong nhitng tuan trude do.
3.2.2.3. Phwong phdp xir Iy sé ligu

- Phuong phdp xdc dinh tan sé kiéu gen va alen

Tan s alen va kiéu gen duoc tinh bang phan mém MS Excel 2013. C4c tham
s6 thong ké bao gom: dung lwong mau, tan sé quan sat, tan sé udc tinh ly thuyét.
Str dung phép thir Khi binh phuong (Chi square test) dé kiém dinh mac do phi
hop cua tan sb kiéu gen va tan sb alen quan séat so véi ly thuyét theo dinh luat
Hardy - Weinberg.

- Phwong phdp xdc dinh méi lién hé giita cdc da hinh gen véi khéi luong co
thé

Sau khi xac dinh duoc kiéu gen cua 6 da hinh thugoc 4 gen IGFBP2, INS,
GHR va GH cua tiing ca the, két hop vai két qua theo ddi khoi luong co thé cua
ting cé thé con séng dén 20 tuan tudi, tién hanh xac dinh méi lién hé cua ting kiéu
gen véi khdi lugng co thé cua ga.

S6 lieu thu thap duoc xur ly théng ké bang phan mém SAS 9.0 (SAS, 2002).
Cac tham sb bao gom: dung lwong miu (n), trung binh binh phwong nho nhat
(LSM) va sai sé tiéu chuan (SE). So sanh céc gia tri LSM theo cap bang phép thir
Tukey. Sai khac c6 y nghia thong ké khi P<0,05.
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Str dung mé hinh tuyén tinh tong quat (GLM) dé phan tich anh huong cua
kiéu gen cua ting da hinh va tinh biét dén khdi lugng co thé theo md hinh
théng ke:

Y=+ Git GT+Gi*G T +eij

Trong do:

Yij: Khéi lugng co thé

w: Trung binh chung

Gi: Anh huong cua kiéu gen cua timg da hinh: IGFBP2/G639A (i = AA, AG,
GG); INS/A3971G (i=AA, AG, GG); INS/T3737C (i=CC, CT, TT); GHR/C571T
(i=CC, CT, TT); GH/G662A (i = AA, AG, GG) hoic GH/G1705A (i = AA, AG,
GG).

GT;: anh huong cua tinh biét (j = trbng, mai)

Gi* GTj: anh huodng tuong tac gitta Kiéu gen va tinh biét

gijk: Sai s6 ngau nhién

Déi voi ting da hinh, gi tri di truyén cong gop (a) va gia tri troi (d) duoc
udce tinh vai céc gia tri tuong ung (0,5; 0; -0,5) va (-0,5; 1; -0,5).

Muc dich cubi cuing caa ndi dung 2 1a xac dinh duoc kiéu gen nao trong 6 da
hinh nai trén c6 mdi lién quan véi viéc tang khoi lwong co thé cua ga Lién Minh,
d6 chinh 13 gen chi thi. Ga mang kiéu gen chi thi s& dugc chon dé thuc hién noi
dung 3.

3.2.3. Chon tao nhdm ga Lién Minh sinh trwéng nhanh
3.2.3.1. Vit ligu

Céc ca thé ga mang kiéu gen chi thi thu duoc tir noi dung 2.
3.2.3.2. Phwong phdp nghién ciru

a. Phwong phdp chon loc va nhan thuan dé chon tgo ra nhém ga Lién Minh sinh
trurong nhanh

Qua trinh chon loc va nhan thuan dé chon tao ra nhém ga Lién Minh sinh
treong nhanh dugc thyc hién qua 2 giai doan.
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- Giai doan 1: tgo thé hé xudt phat

Tuan tuoi

Phuong phap chon loc

1 ngay tuoi

Chon theo ngoai hinh dic trung

v

8 tuan tuoi

Chon loc cac ca the c6 gen chi thi, ¢6 khdi lugng co thé 16n (tir cao nhat
tré xuong) nhung ca thé thap nhat ciling c6 khoi lugng > Mean.

20 tuan tudi

- Chon loc theo ngoai hinh dic trung, c6 khdi luong co thé cao (tir cao
nhét tré xudng) nhung c4 the thap nhit cling c6 khoi lugng > Mean.

- Ghép gia dinh khdng can huyet theo ty 1€ trong/mal 14 1/6. Lap 30 gia
dinh véi cac ca the mang kiéu gen tng vién néu du sé luong ga. Truong
hop khong da s6 luong ga dé ghép 30 gia dinh thi t6i thiéu ciing phai
c¢6 du 10 gia dinh nham tranh can huyét va ¢dam bao nhan dong thanh
cdng. CAc gia dinh nay s& sinh ra ga con dé chon loc ra thé hé 1.

38 tuan tuoi

- Chon loc binh 6n ga mai theo nang suat tring: chon nhiing con c6
nang suat triang trong khoang Mean + 2c.
- Chon ga con cho thé hé 1 tir nhitng con trong va mai dat tiéu chuan.

O giai doan 1, cac budc chon loc 1 ngay tudi va 8 tuan tudi duoc thuc hién

6 ndi dung 2.

Két thac 20 tuan tudi (nodi dung 2), sau khi xac dinh duoc gen chi thi,

tién hanh noi dung 3 tir chon loc 20 tuan tudi va 38 tuan tudi.

- Giai doan 2: tqo thé hé 1 va thé hé 2

Tuan tuoi

Phuong phap chon loc

1 ngay tudi

Chon ga c6 ngoai hinh dac trung sinh ra tir THXP

'

8 tuan tudi

Chon ga c6 ngoai hinh cua ga Lién Minh dic trung; mang kiéu gen chi
thi; c6 khéi lugng co thé 16n (tir cao nhét tré xubng) nhung ca thé thap
nhat ciing > Mean, két hop véi chon loc trong gia dinh.

'

20 tuan tuoi

- Chon ga c6 ngoai hinh dic trung; mang kiéu gen chi thi, c6 gia tri giong
wdc tinh (EBV) tir cao nhét tré xudng.

- Chon 45 - 55 trong va 190 - 250 mai dat yéu cau. Khi bit dau ghép gia
dinh, chi sir dung 30 trong va 180 mai dé ghép thanh 30 gia dinh theo ty I8
trbng/mai 1a 1/6 (cac ca thé con lai dé du trir va thay thé trong sudt quéa trinh
nudi sinh san).

38 tuan tudi

- Chon loc binh 6n ga méi theo ning suat trang: chon nhiing con ¢6 ning
suit trang trong khoang Mean =+ 26.

- Chon ga con cho thé hé tiép theo chi tir nhitng bd, me dat yéu cau theo
ca 3 tiéu chi: ngoai hinh chuan, khdi lugng co thé cao hon trung binh, gia
tri gidng cao va nang suat trang binh on.
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Dé so sanh kha nang sinh san cia nhém ga Lién Minh sinh truong nhanh da
dugc chon loc vai ga Lién Minh chua duoc chon loc, trong cung thoi gian nudi
dudng thé hé 1, dé tai da tién hanh 1 thi nghiém theo phuong phap phan 16 so sanh:
L6 thi nghiém (TN) 12 g2 mai Lién Minh sinh truéng nhanh thé hé 1 (chinh 13 dan
méi chon loc 20 tuan tudi ¢ thé hé 1); Lo ddi chung (PC) 1a ga mai duoc 1y ngau
nhién tir dan quan thé, khong chon loc. M&i 16 60 ga mai, lap lai 3 lan, tong s6 180
ga mai/lo; tat ca ga thi nghiém déu dugc deo sé chan; ty 1¢ tréng/méi 1 1/6; theo ddi
nang sudt tring ca thé cua ga mai ¢ ca hai 16 tir 22 dén 74 tuan tudi. Giita 2 16 dam
bao céc yéu té dong déu vé ché do cham soc, nudi dudng va vé sinh phong bénh.

Bang 3.3. B6 tri thi nghiém nudi ga Lién Minh sinh san

Chi tiéu Thi nghiém (TN) Poi chirng (PC)
Yéu t6 thi nghiém Ga Lién Minh sinh Ga Lién Minh tir quan
truong nhanh thé hé 1 thé, chua chon loc
S6 ga mai/ld (con) 60 60
Ty lé trong/mai 1/6 1/6
S6 14n l3p lai 3 3
Thoi gian thi nghiém (tuan tudi) Tur 22 dén 74 Tur 22 dén 74

b. Phurong phdp nhdn giong

Ap dung phuong phap nhan giéng theo gia dinh. Luan chuyén tuan hoan
trong, mai dé tranh can huyét.

Ghép phéi gitta cac nhom gia dinh theo so d6 & bang 3.4 nhu sau:

Bang 3.4. So' dd ghép trong, mai giira cac nhém gia dinh

Thé hé Gia dinh
Xuat phét (XP) 1 2 3 28 29 30
| 30717 12 2/3 ... 27/28 2829 29/30
28/29 29/30  30/1 25/26  26/27 27/28
I
30/ 172 2/3 T 27128 27/28  29/30

A N AA e

Cac ca thé ga b me déu dugc deo sé dé theo ddi hé pha theo tirng thé hé. Sir
dung 6 dé sap ty dong dé theo ddi c4c chi tiéu vé nang suét tring cua tirng ga mai.
Tién hanh thu nhat trang 3 lan/ngay va danh sé tha tu caa tring theo tiring mai.
Trimg duoc xép vao cac khay ap, no cé thé. Ga con dugc deo s6 chan ngay khi vira
no ra.
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C. Phuwong phap cham soc, nuéi dwong

Ga dugc nudi theo phuong thirc ban chan tha, 4p dung Quy trinh chan nudi
ga 16ng mau cua Vién Chin nudi (2022). Ga duoc nudi chung tréng, mai va cho
an ty do trong giai doan tir 1 ngay tudi dén 8 tuan tudi. Tir 9 tuan tudi, ga duoc
nudi riéng trng, mai va cho an han ché. Giai doan ga dé trimg, ga duoc cho in
theo ty I¢ dé.

Bang 3.5. Ché @9 chiam séc ga Lién Minh sinh san theo cac giai doan

. Gacon Gado Ga hau bi Ga dé
Che @
INT-4 5-8 9-17 18-20 > 20
Mat d6 (con/m?) 25-20 18 -12 10-6 6-5 5-4
. Tu do . . Hudng theo
Ché do cho an Tu do . Han ché Han ché
ban ngay ty 1€ d¢
24 gio trong 7 ngay

. o, L N Anhsang B0 sung dan anh sang dén
Ché do chieusang  dau, giam dan dén anh . o .

] . tu nhién 16 gio chiéu sang/ngay
sang tu nhién

. 5 Nubi chung tréng - . o
TL trong/mai N Trong - mai riéng 1/6
mai

- Tiéu chuan an cta ga (Bo Khoa hoc va Cong nghé, 2020) dugc thé hién &
bang 3.6.

Bang 3.6. Gia tri dinh dwéng trong thire @an nudi ga Lién Minh sinh san

. . Giai doan (tuan tuoi)
Thanh phan dinh dwéng

INT-8TT OTT-20TT >20TT
Nang luong ME Kcal/kg) 2800 2750 2700
Protein (%) 20,0 15,5 16,5
Xo thod (%) 5,0 6,0 6,0
Can xi (%) 0,75-1,2 0,75-1,2 3,0-4,2
Phot pho (%) 0,5-1,0 0,5-1,0 0,5-1,0
Methionin + Cystine (%) 0,8 0,55 0,66
Lyzin (%) 1,1 0,75 0,8

d. Phuong phap xdc dinh cac chi tiéu nghién citu

* C4c chi tiéu theo ddi dugc xac dinh theo Bui Hiru Poan & cs. (2011), gom
co:
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- Ty 18 nudi sbng tirng tuan tudi, giai doan ga con (1 ngay tudi - 8 tuan tudi),
giai doan ga do, hau bi (9 - 20 tuan tudi): budi sang hang ngay, dém sb ga chét
trong tung 10.

S6 con cudi ky (con) < 100

Ty 1& nudi séng (%) = . -
Y So con dau ky (con)

- Khéi lwong co thé tirng tuan tudi tir 1 ngay tudi dén 20 tuan tudi: hang tuan
can mau (n = 30), lic 8 va 20 tuan tudi can toan bo dan ga.

- Luong thirc an tiéu tén va hiéu qua st dung thire dn ting giai doan, tir 1
ngay tudi dén 20 tuan tuoi:

Tir 1 ngay tudi dén 8 tuan tudi ga duoc an ty do. Can chinh xac lwong thirc
an cho an va cudi ngay can lai thirc an thura.

Tir 9 dén 20 tuan tudi, ga duoc cho an han ché theo quy trinh nudi ga sinh
san. Tu khi ga d¢, luong thire an cho ga an can cr vao ty 1€ dé.

Trong giai doan ga do va hau bi, hiéu qua sir dung thire an dugc xac dinh theo

cong thuc:

Tong luong thire an tiéu thy (kg)

Tiéu tén thie an/kg ting khéi lwong = - - -
Tong khoi Iwgng co thé tang (kg)

- Khéi lugng ctia ga mai tai cac thoi diém dé 5%, dé dinh cao: duoc x4c dinh
bang cé&ch can tirng cé thé ga vao budi sang, trudc khi cho ga an bang can dong hd
5 kg £ 10 g (Nhon Hoa, Viét Nam).

- Tudi dé 5% va dinh cao I thoi gian (ngay) tinh tir khi ga méi ng dén khi
dan ga dé 5% va d¢ dinh cao.

- Ty 1& d¢, ning sudt tring va tiéu ton thirc an/10 trirng qua tirng tuan tudi:
hang ngay dém chinh xéac lugng trimg thu duoc, sé tring dat tiéu chuan tring ap
va s6 ga c6 mat, can lugng thirc 4n tiéu ton dé tinh theo céc cong thic sau:

Téng s6 trimg dé ra trong ky (qua)

Ty le d¢ (%) = S— x 100
Tong s6 mai cdé mat trong ky (con)

Tong trimg dé ra trong ky (qua)

Néng suét tring (qua/méi) =
So6 mai binh quan cé mat trong ky (con)
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Luong thirc an thu nhan trong ky (kg)
TTTA/10 tring = . x 10
SO trirmg dé ra trong ky (qua)

- Ty Ié tring c6 phoi, ty 1& naftring c6 phdi, ty 1¢ naf/tong trang ap, ty 16 ga
loai 1/tong ga no: thu trang dé ap tir tuan tudi 38 dén tuan tudi 42. Soi trang sau
khi 4p 7 ngay ctia mdi dot 4p dé xac dinh trimng c6 phoi, trang chét phdi ky 1. Khi
ga ng, dém sé con nd ra va sb con loai 1. Céc chi tiéu duoc xac dinh nhu sau:

_ S6 triing c6 phdi (qua)
Ty 1€ trizng c6 phdi (%)

- - - x 100
Tong so trang vao ap (qua)

S6 ga con ng (con)

Ty & ga no/tong trizng ap (%) x 100

Tong s6 trang vao ap (qua)

7 _ S6 ga con na ra (con)
Ty 1€ no/tong trixng ¢6 phdi (%) = — - : x 100
Tong so6 trang ¢ phdi (qua)

o S6 ga con loai 1 (con)
Ty 1€ ga loai 1/tong ga no (%) = - - x 100
Tong so ga con no ra (con)

- Panh gié chat luong trang: chon ngau nhién 30 qua tring ¢ tuan tudi 38 tir
mbi 16 dé khao sét chét luong tring.

Chi s¢ hinh dang: do dudng kinh 16n va duong kinh nho cua tring bang thude
kep Panme dién tir c6 d6 chinh xac + 0,01 mm rdi tinh theo céng thic:

. buong kinh 16n (mm)
Chi so hinh dang =

buong kinh nho (mm)
Chi sé Iong dé (Ip)
Ho
do

Ip =

Trong d6: Hp la chiéu cao long d6; dp 13 dudng kinh long do (dap tring ra
dia petri, do dudng kinh va chiéu cao long dé bang thudc kep Panme dién tir c6 do
chinh xac = 0,01 mm).

Chi sé long treang

He

Chi s6 long tring =
E
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Trong d6: He la chiéu cao long tring dic (dap tring ra dia petri, do bang
thudc kep Panme dién tir c6 do chinh xac 0,01 mm tai diém tiép giap voi long do
cua triing); de 1 duong kinh trung binh cua 1ong tring (de = (demin + demax)/2).

D¢ day vé trizng (mm): dugc do bing thude kep Panme dién tir ¢6 do chinh
x4c + 0,01 mm; 12 gia tri trung binh cua 3 lan do ¢ dau tu, dau nhon va xich dao
(sau khi da bo di I6p vo mém cua trang).

Mau sdc long do: duoc do bang quat mau tiéu chuan caa hang Roche.

Don vi Haugh (HU): duoc tinh theo céng thirc sau

HU = 100 logio (H - 1,7 W°37 + 7 57)

Trong d6: H 1a chiéu cao 10ng trang dic (mm); W: khéi luong trimng (g).

Trong nghién ciu nay, don vi Haugh duoc xac dinh bang may phan tich tring
Egg Analyser (Nhat Ban).
3.2.3.3. Phwong phdp xir ly sé ligu

- Gi4 tri giéng doi vai tinh trang khdi luong co thé 20 tuan tudi, hé so di
truyén tinh trang khéi lwong co thé 8 va 20 tuan tudi dugc udc tinh bing phuong
phap BLUP, sir dung cac phan mém MS Excel 2013, VCE6 va PEST:

Can ctr hé pho (b6, me), di lidu theo ddi khéi lwong co thé 8 va 20 tuan tudi
d6i vai ga Lién Minh sinh truang nhanh thé hé 1 va thé hé 2, Iap file hé pho va file
dit liéu trén phan mém MS Excel 2013.

Str dung phan mém VCEG6 dé udgc tinh hé sé di truyén dbi vai tinh trang khoi
lugng co thé 8 va 20 tuan tudi ddi vai ga Lién Minh sinh truang nhanh thé hé 1 va
thé hé 2. Cac tham sé di truyén ¢ thé hé 1 duoc ude tinh dwa trén dit liéu va thong
tin ¢ thé hé 1 va thé hé xuat phat. Tuong tu dbi véi thé hé 2 cac gia tri nay duoc
wdc tinh tir dix lidu, thong tin cua thé hé xuat phét, thé hé 1 va thé hé 2.

Trén co s Cac yéu t6 ¢o dinh, tham sé di truyén udce tinh dugc, wéc tinh gia
tri gidng bang phuong phap BLUP d6i véi tinh trang khéi luong co thé 20 tuan
tudi cua tirng cé thé dbi véi ga Lién Minh sinh treang nhanh thé hé 1 va thé hé 2
bang phan mém PEST.

M6 hinh tuyén tinh wéc tinh gié tri gibng ¢ dang nhu sau:

y=Xb+Za+e
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Trong d6: y 1a vector cot cac gia tri khdi lwong co thé; X 1a ma tran vé anh
hudng cb dinh cua gia dinh va tinh biét; Z 1a ma tran anh huéng ngau nhién (ting
ca thé con vat); b 1a vector cot vé anh huéng cua yéu té ¢ dinh; a 1a vector céc
gia tri quan hé di truyén cong gop; e la vector cot cua c4c sai sé ngau nhién do
moi truong.

- Anh huéng caa chon loc qua céc thé hé dén céc chi tiéu sinh trudng, anh
huong caa yéu to thi nghiém dén cac chi tiéu sinh san dugc kiém dinh bang phuong
phap phan tich phuong sai ANOVA trong phan mém SAS 9.0 (SAS, 2002) véi cac
tham s trung binh cong (Mean), d6 léch tiéu chuan (SD) va sai s6 tiéu chuan (SE).
Sy sai khac giita cac gia trj trung binh duoc kiém dinh bang phép thtr Tukey. Sai
khac c6 y nghia thong ké khi P<0,05.

M6 hinh thong ké phan tich cac yéu té anh huong toi cac chi tiéu sinh trudng
ctia ga Lién Minh duoc chon loc & thé hé 1 va thé hé 2 nhu sau:

Yijk = L+ THi + GT;j + sijk

Trong d6: Yij la cac chi tiéu sinh trudng; W 1a trung binh chung; TH;i la anh
huong cua thé hé (thé hé xuat phat, thé hé 1, thé hé 2); GT; la anh huéng cua tinh
biét (tréng, mai); eij 1a sai s6 ngau nhién.

M6 hinh théng ké phan tich yéu té anh huong téi cac chi tiéu sinh san nhu
sau:

Yij = U+ ai + &ij

Trong d6: Yjj la chi tiéu nghién ctu; p la trung binh chung; ai Ia anh huong
cua yéu to thi nghiém (i = 2, TN va BC); &jj la sai s6 ngau nhién.

3.2.4. Xac dinh kha niing sinh truéng, niing suat va chat hrong thit cia ga
Lién Minh thwong pham

Muyc tiéu 16n nhat cua dé tai nay Ia chon tao ra nhém ga Lién Minh sinh
truong nhanh, nhung phai giit nguyén duoc chat lwong thit. Thi nghiém nay duoc
tién hanh nham danh gia ning suét va chat luong thit ciia ga Lién Minh duoc sinh
ra tir thé hé 2 nuoi thit.
3.2.4.1. Vit ligu

Ga Lién Minh thuong pham mang gen sinh truéng nhanh sinh ra tir thé hé 2
bang viéc cho giao phdi tréng, mai theo so dd tai bang 3.4 dé tranh can huyét va
ga Lién Minh duoc chon tir quan thé (khéng duoc xét nghiém kiéu gen).
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3.2.4.2. Phwong phap nghién ciru
a. Thiét ké thi nghiém

Thi nghiém duoc thiét ké theo phuong phap phan 16 so sanh, gdm 2 18: 16 thi
nghiém (TN) 1a ga Lién Minh thuong pham sinh ra tir thé hé 2 caa noi dung 3; 16
d6i chung (PC) 1a ga Lién Minh tir quan thé, khong duoc kiém tra kiéu gen. Thi
nghiém duogc 13p lai 3 1an. Toan bo ga duoc deo s & chan va duogc theo doi tir 1
ngay tudi dén 20 tuan tudi dé xac dinh céc chi tidu vé sinh trudng, ning suit va
chat lugng thit. Gitra 2 16 dam bao tinh ddng déu vé ché d6 chim soc, nudi dudng
va quy trinh thu y phong bénh.

Ga dugc nuoi ban chan tha theo quy trinh chan nu6i ga thit 16ng mau cua
Vién Chan nuoi (2022);

Bang 3.7. B6 tri thi nghiém nudi ga Lién Minh thwong pham

Chi tiéu Thi nghiém Poi chirng
Yéu t6 thi nghiém Ga Lién Minh sinhratrthé  Ga Lién Minh tir dan
hé 2 quan thé
S6 ga/16 (con) 60 60
Ty Ié tréng/mai 1/1 1/1
Thai gian thi nghiém (tuan) 20 20
Phuong thac nudi INT-4TT chung 1INT-4TT chung
tréng, mai tréng, mai
5-20 TT ban chan tha, 5-20 TT ban chan tha,
tach riéng trong, mai tach riéng trong, mai
Ché do an Tu do Tu do
S6 13n Iap lai 3 3

Tiéu chuan an cho g thi nghiém (Bd Khoa hoc va Cong ngh¢, 2020) duoc thé
hién ¢ bang 3.8.
Bang 3.8. Gia tri dinh dwéng trong khau phan cho ga Lién Minh
thuong phflm

Giai doan (tuan tuoi)

Thanh phan dinh duéng

0-4 5-8 9-20
Ning luong trao d6i (Kcal/kg) 2.900 3.000 3.050
Protein (%) 21,0 20,0 17,0
Xo tho (%) 4,0 4,2 5,0
Can xi (%) 1,0 0,95 0,9
Phot pho (%) 0,5 0,45 0,45
Methionin (%) 0,54 0,45 0,35
Lyzin (%) 1,1 1,0 0,75
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b. Phuong phap xdc dinh cac chi tiéu theo doi
C4c chi tiéu theo ddi duoc xac dinh theo BUi Hiru Poan & cs. (2011), gdom:
- Ty 18 nudi sbéng tir 1 dén 20 tuan tudi (twong ty ndi dung 3).
- Khéi luwong co thé: Can khéi luong cua ga (Idy mau ngau nhién 10 con/Id,
lap lai 3 1an) tai c4c thoi diém 1 ngdy tudi va tat ca cac tuan tir 1 tuan tudi dén 20
tuan tudi. Can ga vao budi sang, trude khi cho ga dn, can vao mot ngay cb dinh
trong tuan. Can ga bang can dién ta 3 kg + 0,5 g (FEH, Taiwan) tir 1 ngay tudi dén
4 tuan tudi; Can bang can déng hd 5 kg + 10 g (Nhon Hoa, Viét Nam) tir 5 tuan
tudi dén 20 tuan tudi.
- Sinh trudng tuyét dbi tirng tuan tudi tir 1 dén 20 tuan tudi:
P,—Ps
T—Tha

A=

Trong d6: A 1 sinh truéng tuyét ddi (g/con/ngay); P1 1a khéi luong co thé (g)
Can tai thoi diém T1; P2 12 khéi lugng co thé (g) can tai thoi diém Ta. T1 14 thoi
diém khao sat trudc (ngay tudi); T2 1a thoi diém khao sét sau (ngay tudi).

- Tiéu tén thire an/kg tang khéi lwong ting giai doan tir 1 dén 20 tuan tudi
(twong tu noi dung 3).

- Khao st than thit lac 20 tuan tudi: xac dinh khdi luong séng, khéi luong
va ty 18 than thit, khdi luong va ty 1 thit dui, khéi lwong va ty 18 thit lueon, khéi
luong va ty 1€ ma bung. Cac chi tiéu dugc xac dinh nhu sau:

Khéi luong than thit (g)

Ty 18 than thit (%) = , : x 100

Khoi lugng song (g)

Khéi luong thit dui (g)

Ty 18 thit dui (%) = , x 100
Khoi Iwgng than thit (g)
Khéi lwong thit luon (g)

Ty 16 thit lwon (%) = : x 100
Khoi Iwgng than thit (g)
Khéi lwgng m& bung (g)

Ty 1e md bung (%) = , x 100
Khoi lugng than thit ()

- C4c chi tiéu chat lugng thit gdm do pH (15 phdt va 24 gid), mau sic thit, ty
1& mat nudc sau 24 gio bao quan va ché bién, d6 dai:
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pH (15 phat va 24 gio): cam truc tiép vao co nguc trai ddu may do pH thit
(Mettler Toledo FiveGo F2, Thuy Si) dé x4c dinh gia tri pH vao thoi diém 15 phat
(pH15) sau khi giét thit. Bao quan trong tdi nilon kin phan than thit bén phai ¢
nhiét do 2 - 4°C trong 24 gi¢ dé sir dung xac dinh mau sac va gia tri pH24.

Mau sac thit (L: mau sang; a: mau d6 va b: mau vang): tai thoi diém 24 gio
bao quan sau giét thit d6i véi co nguc phai, mau sic thit dugc xac dinh bang may
Konika Minolta CR - 400 (Nhat Ban).

Ty 1é mat nwéc bao qudn sau 24 gio: sau khi do pH15, loc co nguc trai va
can khéi lwong (khdi lugng trude bao quan), sau d6 bao quan trong tdi nilon kin &
nhiét do 2 - 4°C trong 24 gio. Sau khi bao quan, mau co nguc trai duoc lam kho
va can lai khéi lugng (khéi lwong sau bao quan).

Ty 1é mat nwéc sau ché bién: Tiép tuc dua mau thit sau 24 gio ban quan vao
tdi nilon chiu nhiét va hap trong Waterbath ¢ nhiét do 85°C trong vong 25 phit.
Sau khi hap, tGi mau duogc ldy ra va 1am mat dudi voi nudc chay ngoai tii mau 30
phat. Lam khd mau thit bang gidy mém va can khéi lugng mau sau ché bién.

Pé dai: duoc xac dinh bang lec cét tdi da d6i véi co sau khi hap céch thuy.
Mau co sau khi hap céch thuy s& duoc 1am ngudi va ding dng thép cé duong kinh
1,25 cm dé khoan thit doc theo chiéu dai cua soi co. Str dung may xac dinh luc
Warner Bratzer 2000D (M¥) dé do Iuc cat mau thit vira khoan dugc. D¢ dai cia
mdi mau thit dugc tinh bang trung binh cua 5 lan do lap lai.
3.2.4.3. Phwong phdp xir Iy sé ligu

Sé lieu duoc xir ly bang phan mém SAS 9.0 (SAS, 2002). M6 hinh phan tich
phuong sai ANOVA duoc sir dung dé phan tich anh huong cua yéu té thi nghiém
dén cac chi tiéu nghién ciu. Cac tham sé thong ké bao gom dung lugng mau (n),
gia tri trung binh (Mean) va do léch tiéu chuan (SD). So sanh céc gié tri trung binh
theo phuong phap Tukey. Sai khac c6 y nghia théng ké khi P<0,05.

Phan tich anh huong cua cac 16 thi nghiém dén céc chi tiéu sinh truéng, nang
suit va chat lwong thit ga Lién Minh thwong phdm theo mé hinh théng ké nhu sau:
Yijk = u+ LOi + GTj + &ij

Trong dé: Yijk 1a cac chi tiéu vé sinh truéng, ning suat, chat luong thit; p 1a
trung binh chung; LO;i 1a anh hudng cua 16 (thi nghiém, d6i chiing); GT;j1a anh
huong caa gidi tinh (tréng, méi); &ijk 1a sai s6 ngau nhién.
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PHAN 4. KET QUA VA THAO LUAN

4.1. PAC PIEM HOA CHI TIET NGOAI HINH CUA GA LIEN MINH

Ga Lién Minh ¢6 dic diém ngoai hinh dic trung, rat dep va khong giéng voi
bit ky gibng ga nao khac. Duéi day 1a dic diém ngoai hinh cua gidng ga nay tai
mot so thoi diém chinh cia qua trinh sinh truong.
4.1.1. Pic diém ngoai hinh cia ga Lién Minh
4.1.1.1. Ga 1 ngay tuéi

Khi méi no, toan than ga Lién Minh dugc pha bai 16p 16ng non mau trang
vang (hinh 4.1) hoic vang sang (hinh 4.2, 4.3), chan va mé mau hong sim. Mau
l6ng nay twong ddng véi mau 16ng cua nhém ga than to ¢ Viét Nam nhu ga Hb,
bong Tao, Mdng, Mia, Lac Thuy...

Hinh 4.1. Ga con méi né c6 16ng Hinh 4.2. Ga con méi né cé 16ng
mau trang vang mau vang sang
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Hinh 4.3. Pan ga con Lién Minh méi né
4.1.1.2. Ga 4 tuin tuéi
Ga Lién Minh 4 tuan tudi co ban di rung hét 16ng to, rat dé dang phan biét
trbng mai. Ga tréng & phan dudi va canh di moc 16ng chinh thirc mau den, phan
con lai trén toan than van la 16ng non, twong dbi thua (hinh 4.4). Ga mai c6 16ng
chinh thirc nhiéu hon ga tréng, mau nau nhat da phu toan than do thay 16ng nhanh

hon ga tréng; mé va chan ga c6 mau vang nhat (hinh 4.5).

Hinh 4.4. Ga tréng 4 tuan tuoi Hinh 4.5. Ga mai 4 tuan tudi
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it - e FEE
Hinh 4.6. Pan ga 4 tuan tuoi
4.1.1.3. Ga 8 tuin tuéi

Ca tréng va mai déu cd bo 16ng chinh thie phu kin toan than, thay thé cho
l6ng non. O ga tréng, mot sb ca thé van con trui 16ng ¢ ¢b. Bo 16ng mau d6 ngd
da tuong ddi ddy du, ¢ chot canh va dudi c6 mau den. Mot phan 16ng cuom &
cudi viing ¢, sat vai than cé soc den. Long dudi bung va dui mau vang nhat.
Mao co, mao va tich kha phét trién, mau do twoi. Mé mau nau den, da chan mau
vang dam (hinh 4.7).

O ga mai, bo 1ong vii chinh thirc co ban di phu kin toan than, day hon so
véi con tréng; 16ng ga chu yéu 1a mau vang nhat (hinh 4.8). Chét canh va cudi
dudi c6 mau den. Mot phan 16ng cuom & cudi ving co, sat véi than ciing co soC
den. Long dudi bung va dui mau vang nhat. M6 mau nau den; da chan mau vang

dam; mao mai nha.

Hinh 4.7. Ga tréng 8 tuan tudi Hinh 4.8. Ga mai 8 tuan tudi
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Hinh 4.9. Pan ga 8 tuin tudi

4.1.1.4. Ga 20 tuén tudi

Ca ga trong va mai déu c6 bo 16ng phat trién hoan thién (hinh 4.10, hinh 4.11
va hinh 4.12).

Hinh 4.10. Ga tréng 20 tuan tuoi Hinh 4.11. Ga mai 20 tuan tuoi
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4.1.1.5. Ga truéng thanh (38 tudn tuéi)

Pic diém ngoai hinh cua ga Lién Minh khi truong thanh duoc minh hoa &
hinh 4.13, hinh 4.14, hinh 4.15 va hinh 4.16.

Hinh 4.13. Ga tréng trwéng thanh Hinh 4.14. Ga mai trwéng thanh
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Hinh 4.16. Pan ga trweéng thanh

Ga tréng c6 dang cao hon han so véi cac gidng ga noi khac nhu ga Mia, ga
Ho hay Lac Thuy. Bo 16ng ga tréng rat dac biét, dic trung, giup d& dang nhan ra
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ga Lién Minh trong quan thé dan ga noi. Trong khi hau hét con tréng cua cac giéng
ga than to khac & nudc ta nhu ga Mia, H, Pong Tao, Méng, Lac Thuy hay ga
Ri... déu c6 mau canh gian (Bli Hiru Poan & cs., 2016) thi ga tréng Lién Minh ¢6
mau doé ngd hodc do sang (hinh 4.13). Mot s6 rat it ga trong Lién Minh c6 mau do
tia. Chot canh va dudi c6 mau den. Long cuom cb sat voi lung ga cua nhiéu ca thé
c0 soc den.

Ga mai truong thanh (hinh 4.14) c6 mau 16ng dién hinh 1a vang nhat. Long
phan byung c¢6 mau nhat hon cac phan khac. Long cb da sé c6 xen k& cac 16ng den
(cudom den). Chét dudi va chét canh c6 mau den.

Mao, tich va mo ga

Ga Lién Minh c6 mao don, dung dtng, rat phat trién, nhat 1a & ga tréng; Mao
ga thuong ¢6 nhiéu thuy rang cwa, phd bién nhat 125 - 6 thuy.

Tich ga Lién Minh tuong ddi phét trién va can ddi, hai hoa véi kiéu mao phia
trén, tao cho ga trong c6 dau rat dep, oai phong, hung diing. Kiéu mao va tich nay
phU hop véi thi hiéu ndi chung cta nguoi tiéu dung trong nudc.

Ga Lién Minh c6 mé to vira phai, twong d6i ngan, chu yéu c6 mau vang ¢ ga
méi va mau vang xen lan nau & ga tréng.

Hinh 4.17. Pau va mé ga tréng
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Hinh 4.18. Pau va mé ga mai

Chén ga

Ga Lién Minh c6 dbi chéan to vira phai, cao; chi yéu c6 mau vang sim & ca
ga tréng va ga mai. Pac biét, & ma ngoai cua chan ga tréng cd hai hoic ba hang
ca-ré mau do tuoi (hinh 4.21); vay sung (hinh 4.19); ngdn chan dai vira phai, da ¢
k& giira c4c ngon chan cé cac cham nhé mau hong nhat (hinh 4.19 va hinh 4.20).

n
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Hinh 4.21. Chan ga tréng véi hang vay ca-ré mau dé

4.1.2. Két qua khao sat chi tiét dic dém ngoai hinh ¢ ga Lién Minh trwéng
thanh

Két qua khao sat dac diém ngoai hinh trén 800 ga Lién Minh truéng thanh
duoc thé hién ¢ bang 4.1.
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Bang 4.1. Tan s6 xuat hign mét sé dic diém ngoai hinh ciia ga Lién Minh

Trong (n=400) Mai (n=400)
Pic diém Sélwong  Tylé Sélwong Ty lé
(con) (%) (con) (%)
Do ngd 289 72,25 - -
Mau sic 16ng D6 ngé co cudm den 33 8,25 - -
co Do tia 78 19,50 - -
Nau nhat c6 cudm den - - 400 100
bo ngd 322 80,50 - -
A bo tia 78 19,50 - -
Mau léng .
lung va canh Vzimg nhat - - 87 21,75
Nau nhat - - 218 54,50
Vang nau - - 95 23,75
Mau sac 16ng  Den c6 dnh xanh 400 100 - -
duoi ben - - 400 100
Mau da cing Vang nga 0 0 81 20,25
chan Vang nhat 49 12,25 254 63,50
Vang cam 351 87,75 65 16,25
N bo 283 70,75 - -
Mau dai tai .,
bo trang anh bac 117 29,25 - -
Mao co ¢6 5 thuy don 34 8,50 27 6,75
. . Maococod5thuy kép 71 17,75 46 11,50
Kiéu mao, so6 s .
wong thuy szlo co cc,> 6 '[hl:ly dc,rn 201 50,25 197 49,25
tré.n Mo Mao co ¢0 6 thuy kép 33 8,25 42 10,50
Mao co ¢6 7 thuy don 45 11,25 65 16,25
Mao co c6 7 thuy kep 16 4,00 23 5,75
Vang nga 127 31,75 223 55,75
Mau mo Vang nau 242 60,50 121 30,25
Nau den 31 7,75 56 14,00
Vang nhat 87 21,25 81 20,25
Mau mat Cam 234 58,50 246 61,50
Nau nhat 79 19,75 73 18,25
a. Mau long

Két qua cho thady mau 16ng cb ga tréng c6 3 dang, trong d6 mau d6 ngd chiém
chu dao (72,25 %), con lai 1a mau do6 tia (19,5 %) va d6 ngo cé cuom den (8,25
%). Toan bo ga mai déu c6 mau 16ng c6 nau nhat c6 cuom den. Mau 1ong lung va
canh ga trong c6 2 dang, trong d6 mau do ngd chiém cha dao (80,50 %), con lai la
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mau do tia (19,5 %); ga mai c6 3 dang la vang nhat (21,75 %), nau nhat (54,5 %)
va vang nau (23,75 %). Mau 16ng dudi ga tréng c6 mau den anh xanh (100 %),
16ng dudi ga mai c6 mau den (100 %). Pic diém mau sic bo 16ng cua ga Lién
Minh trong nghién ctru nay twong dong so Véi cac nghién ciru da cong bd cua cac
tac gia Trinh Phi Cir & cs. (2012) va Bui Huu Doan & cs. (2016), c4c tac gia déu
mo ta ga Lién Minh tréng c6 mau 16ng chu dao 13 d6 tia & ¢b, lung va canh; ga mai
c6 mau l6ng vang rom, vang nau, vang nhat.

Ngb Thi Kim Clc & cs. (2016a) cho biét ga Mia tréng trueang thanh ¢6 mau
16ng nau do, do tia (ma linh), ga mai c6 mau nau nhat (mau Ia chudi kho). Pdi véi
gidng ga Ho, ga tréng c6 2 mau 16ng dién hinh, trong khi d6 ga mai c6 3 mau 16ng:
mau ma thd, ma sé va ma nhan (Nguyen Van Duy & cs., 2015). Gidng ga Lac Son
dugc md ta trong nghién ciru cua Ngb Thi Kim Clc & Pham Vin Son (2018) ¢6
mau 16ng da dang: ga tréng chii yéu c6 mau 16ng nau do chiém ty ¢ cao nhat, sau
d6 1a mau vang nhat va mau 16ng khac chiém ty 18 nho; ga mai mau vang nhat (vang
nau) chiém da s, tiép dén 1a mau pha tap, mau nau nhat va thap nhat 1a mau long
canh den co ty 1¢ rat thap. So sanh véi cac gidng ga ban dia trén thi ga Lién Minh c6
dac diém vé mau 1ong dic trung riéng va kha déng nhat. Mau 16ng ciia ga Lién Minh
kha dep, két hop véi mao va tich phat trién can ddi, mau do twoi, chan cao voi mau
vang cam hozc vang nhat 1am cho ga tréng c6 hinh dang rat oai vé, dep ma, phi hop
Véi thi hiéu cia da s6 nguoi dan trong nudc.

b. Mao, tich, dai tai

Ga Lién Minh c6 diém dic trung 1a toan bd dan ga déu c6 mao cd do tuoi
dung dung, rat phat trién va rat dep o con tréng, két hop voi mao va bo tich phat
trién can d6i, hai hoa lam cho phan dau cua ga tréng rat noi bat, dep va rat oai vé.
Két qua khao sét chi tiét vé két ciu mao, tich va dai tai cua ga Lién Minh dugc thé
hién ¢ bang 4.1. Ga Lién Minh chi c6 mao cd, mau d6 tuoi, rat phét trién & con
trbng. Mao thudng c6 5-7 thuy don hay kép, trong dé kiéu mao c6 6 thuy don
chiém da sb (tréng 50,25 %; méi 49,25 %), cac kiéu mao con lai chiém ty Ié thip
hon, it gap nhat 1a kiéu mao c& ¢6 7 thiy kép, chi chiém 4 % & con tréng va 5,75
% & con mai.

Trong cac gidng ga ban dia & nudc ta, nhiéu gidng ciing c6 mao cd nhu ga
Mia, ga Lac Thuy (Ngb Thi Kim Cuc & cs., 2016a; Hoang Anh Tuan, 2022), ga
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Ri va ga Tau Vang (L& Viét Ly, 2001). Céc gidng ga ban dia khac thuong ¢ kiéu
mao da dang nhu ¢ ga Noi, ga trong c6 kiéu mao dau, mao 14, mao trich va mao
tra, con mai c6 hai kiéu mao 1a mao trich va mao tra, mét sé con khéng c6 mao
(Chau Thanh Vi, 2018); Nguyén Chi Thanh & cs. (2009) cho biét ga Ho c6 hai
dang mao 1a mao xit va mao nu; ga Pong T4o ¢ 4 kiéu mao 1a mao kép, mao ny,
mao hoa hong, mao béo dau. Theo LAm Thi Ha (2011), ga Chum 16ng dau c6 bon
kiéu mao 12 mao don, mao hoa hong, mao ny va mao hd dao, trong d6 mao don
thuong gap trén ga tréng, kiéu mao hoa hong thudng gap & ga mai.

Bén canh mao va tich, déi tai cia ga trong ciing phat trién hon so voi ga mai
nén dic diém nay thuong duoc quan tim hon & ga trong. Trong nghién ctu nay,
mau sic dai tai cia ga trong duoc quan sat va thong ké. Dai tai ga Lién Minh tréng
c6 hai dang mau 1a do va do tring anh bac, trong d6 dai tai mau do la chu yéu
(70,75 %) (bang 4.1).

c. Mg, mat

M¢ ga Lién Minh c6 3 dang la mau vang nga, vang niu va nau den. O con
trong, mau moé vang nau chiém chu dao (60,5 %), xép thir 2 1a mau mé vang nga
(31,75 %). Ga mai c6 mau mo vang nga chiém cha dao (55,75 %), sau d6 1a mau
vang nau (30,25 %). Mau mé nau den chiém ty 1¢ nho nhat (con tréng 7,75 %;
con méai 14 %). Theo Nguyén Hoang Viét (2013), ga H6 c6 mau mo vang la cha
yéu, con lai 1a mo nga. Ga Pong T4ao c6 hai loai mau mo 1a vang va vang den
(Ngd Vin Qudc, 2015). Theo Chau Thanh Vii (2018), ga Noi c¢6 bon loai mau
mo 1 vang den, den, vang va tring nga, ty 1& cdc mau mo 1a twong dwong nhau
trong toan dan. Nhu vay, mau mo ctua ga Lién Minh ciing ¢ su da dang nhu mét
sb gidng ga ban dja khac, trong d6 mau mo chu yéu 1a mau vang nau dic trung.

Mau miét tly thudc vao sic td carotenoid cua cdu tric bén trong mat
(Crawford, 1990). C6 ba dang mau mit dugc tim thdy ¢ ga Lién Minh trong nghién
ctru nay 1a vang nhat, cam va nau nhat. Trong d6, mau mat cam chiém chu dao trén
ca con tréng va con mai (58,5 % va 61,5 %). Mau vang nhat va nau nhat chiém ty
18 thap hon (18,25-21,25 %). Nguyén Ba MUi & cs. (2012) cho biét trén nhém ga
dia phuong c6 chum 16ng cam nudi tai Bic Giang, mau mat nau chiém ty Ié cao
nhat (84,4 %) va mau vang chi chiém 9,4 %. Mat cia ga H6 phan 16n 1a mau mat
den & ca ga tréng va ga mai vai ty 18 lan luot 13 92,50 % va 91,25 %, con lai mat
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mau nau chiém ty 1é nho (Nguyén Hoang Viét, 2013). Ga Pong Tao c6 mau mat
chu yéu 1a mau vang (Ngé Van Qudc, 2015). Ga Lién Minh c6 mau mat cam chu
dao, rat hai hoa véi mau 16ng cua gidng ga nay.

d. Chéan

Chan ga Lién Minh c6 vay stng, twong ty nhu ga Ho, ga Mia... Da chin ga
trbng c6 mau vang cam va vang nhat, trong d6 mau vang cam chiém da s6 (87,75
%). Da chan ga mai c6 3 mau la vang nhat, vang nga va vang cam, trong d6 mau
vang nhat chiém chu dao (63,5 %), sau d6 1a mau vang nga (20,25 %), con lai mau
vang cam chiém ty 18 thap nhat (16,25 %).

Nghién ctu trén giéng ga 16ng cam tai Bac Giang, Nguyén Ba Mui & cs.
(2012) cho biét ga c6 mau da chan vang ciing chiém ty 18 cao (90,63 %). Theo
Chau Thanh Vi (2018), ga Noi ¢6 5 mau da chan chu yéu dugc ghi nhan 1a mau
vang, mau xanh, mau chi, mau vang cam va mau trang. Nguyén Chi Thanh & cs.
(2009) cho biét ga H6 ¢6 chan cao, vay chan mau dau nanh; ga Pong Tao co dui
dai, vong chan to, vay thit to mau vang vién d6 nhat, ngén chan map mip, vay chan
vang nhat; ga Mia c6 chan hoi cao va nho hon ga Pong T4ao, ga Ho, vay chan vang
nhat. Theo L&m Thi Ha (2011), ga Chum 16ng dau ¢ da chan mau vang chiém ty
18 cao ga trong 12 90,48 % va ga mai 14 82,22 %. Nhu vay, chan ga Lién Minh ciing
c6 mau tuong déng voi nhiéu gidng ga ban dia véi mau sac chu dao 1a mau vang.
4.1.3. Khoi lrgng va kich thwéc mét so chiéu do ctia ga Lién Minh

Khdi luong va kich thudc mot s6 chiéu do co thé cia ga Lién Minh duoc thé
hi¢n ¢ bang 4.2.

Lac 8 tuan tudi, ga trong ¢ khdi lugng trung binh 12 671,20 g, Ién hon so
V6i ga mai twong Gng 1a 567,12 g (P<0,05). Ga Mia trong va mai 8 tuan tudi co
khoi lugng tudng ung 13 759,89 g va 589,56 g (Hoang Anh Tuan, 2022). Ga Ho 8
tuan tudi con trong nang 668,14 g; con mai ning 582,40 g (BUi Hitu Poan &
Nguyén Vian Luu, 2006). Ga Pong Tao 8 tuan tudi co khéi lwong ga trong tir
754,24 dén 941,46 g; ga mai tir 661,37 g dén 804,5 g (L& Thi Thu Hién & cs.,
2015a). Ga Ri Lac Son 8 tuan tudi c6 khéi lugng trong 790,7 g va mai 668,12 g
(Nguyén Hoang Thinh & cs., 2020). Nhu vy ¢ thoi diém 8 tuan tudi, khdi luong
ctia ga Lién Minh tuong dwong véi khéi luong ciia ga Ho va thap hon khdi luong
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cua ga Dong T4o, so Vi ga Mia va ga Ri Lac Son thi ga Lién Minh nho hon déi
Vvé6i con tréng va trong duong d6i voi con mai.

Ga Lién Minh tréng trudng thanh (38 tuan tudi) cé khéi lwong trung binh 1a
2.518,20 g, ga mai twong tng 1a 1.819,60 g (P<0,05). Két qua nay twong duong
véi nghién cau cua Trinh Phi Cir & cs. (2012) khi danh gia so bd ngudn gen ga
Lién Minh trén dao Cat B3, tac gia cho biét khdi lugng trung binh cua ga Lién
Minh tréng va méi lan luot 12 2.450,62 g va 1.860,94 g.

Nguyen Van Duy & cs. (2015) cho biét ga Hb 38 tuan tudi ¢ khdi luong trong
va mai twong (ng 1a 3,78 kg va 2,64 kg. Hoang Anh Tuin (2022) cho biét ga Mia
38 tuan tudi co khdi luong trong mai 1a 2.689,13 g va 1.695,56 g. So véi hai gidng
ga trén, ga Lién Minh c6 khéi lugng nho hon ga Ho, so véi ga Mia thi ga Lién Minh
tréng c6 khéi lwong nhod hon nhung con mai ¢6 khdi lwong 16n hon.

Tai thoi diém 38 tuan tudi, ga Lién Minh tréng c6 cac chiéu do dai than, vong
nguc, dai luon, dai sai canh, dai 16ng canh, cao chan va chu vi ban chan trung binh
lan lwot 1a 43,53 ¢cm; 33,14 cm; 15,14 cm; 55,63 cm; 18,38 cm; 9,54 cm va 5,24
cm; con méi c6 céc chiéu do twong tng 1a 39,17 cm; 27,02 cm; 14,03 cm; 49,05
cm; 16,84 cm; 8,97 cm va 4,5 cm. Ty 1é vong nguc/dai than & con tréng 14 0,76,
cao hon so voi con méi twong @ng 1a 0,64. Cé4c chiéu do cta ga tréng déu 16n hon
so vai ga mai (P<0,05).

Bang 4.2. Khéi lrgng va kich thwéc mét so chiéu do co thé cia ga Lién Minh

(Mean = SD)
8 tuan tudi 38 tuiin tuoi
Chi tiéu Trong Mai Trong Mai
(n=50) (n=50) (n=50) (n=50)

Khdi luong co thé (g)  671,20%56,70 567,12°+61,04 2.518,20%174,66 1.819,60°+124,39
Dai than (cm) 30,78%+1,73 29,52°+2 07 43,53°+1,48 39,17°+1,52
Vong nguc (cm) 20,86%+1,40 19,36°+1,53 33,14%+1,30 27,02°+1,22
Ty 1¢ VN/DT 0,68+0,07 0,66+0,06 0,76°+0,04 0,69°+0,03
Dai luon (cm) 8,63+0,90 8,47+0,63 15,14%+1,25 14,03"+0,86
Dai sai canh (cm) 37,98%+1,61 35,48"+2, 46 55,63%+2,47 49,05°+1,98
Dai 16ng canh (cm) 13,81%+0,65 12,85°+0,45 18,38%+1,49 16,84+1,31
Cao chéan (cm) 6,62%+0,71 6,32°+0,59 9,54%+0,54 8,97°+0,75
Chu vi ban chéan (cm) 4,12°+0,48 3,88°+0,43 5,24%+0,24 4,5°+0,31

a,b: Céc gia tri Mean trén ciing mot hang, cting thoi diém nghién cau, néu c6 cac chir cai khac nhau thi sy
sai khac ¢ y nghia thong ké (P<0,05)
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Theo Ngbé Thi Kim Cuc (2016a), ga Mia 38 tuan tudi co kich thudc chiéu dai
lung con tréng va con mai lan luot 14 21,95 cm va 20,87 cm; vong nguc 27,50 cm
va 25,47 cm; dai luon va vong chan twong tng la 17,59 cm; 16,29 cm va 6,36 cm;
5,03 cm; cao chan 8,54 va 8,03 cm. Nguyen Van Duy & cs. (2015) cho biét ga Ho
tréng va mai c6 dai than trong, mai twong tng 1a 55,25 cm va 46,84 cm; dai lung
26,07 cm va 22,45 cm; dai lvon 21,05 cm va 17,32 cm; dai dui 19,84 cm va 16,03
cm; vong nguc 36,13 cm va 33,30 cm, cao chan 9,78 va 7,56 cm. L& Thi Thu Hién
& cs. (2015a) cho biét chiéu dai lung va vong nguc cua ga Péng Téo tréng lan luot
la 23,67 cm va 34,76 cm; ga mai la 22,82 cm va 31,18 cm. Theo Nguyén Trong
Tuyén (2017), g Méng tréng 38 tuan tudi cé chiéu dai than, dai ludn, vong nguc,
dai canh, dai dui, vong chan va cao chan lan luot 1a 22,2 cm; 18,55 cm; 30,07 cm;
24,33 cm; 22,48 cm, 8,84 cm va 9,33 cm; ga mai c6 cc chiéu do twong tng 14 19,65
cm; 15,68 cm; 26,27 cm; 20,79 cm; 19,40 cm, 6,26 cm va 8,12 cm. So vai cac giéng
ga noi trén, cac chiéu do cua ga Lién Minh nhé hon so véi ga Ho, ga Pong Tao va
ga Mong, tuong duong véi ga Mia. Tuy nhién, ga Lién Minh c6 chiéu cao chan cao
hon so v6i ga Mia, ga H6 (mai) va ga Méng Tién Phong.

Nhin chung, trong nhém ga ban dia than to, ga Lién Minh c6 khéi lugng trung
binh nhung ngoai hinh dep, than hinh cao thon va tim véc can dbi.

4.2. TAN SO KIEU GEN, ALEN CUA 6 PA HINH IGFBP2G639A,
INS/A3971G, INS/T3737C, GHR/C571T, GHIG662A, GHIG1705A VA MOI
LIEN HE CUA CHUNG VOI KHOI LUQNG CO THE, XAC PINH GEN
CHI THI

Dé phan tich cac diém da hinh cua 4 gen IGFBP2, INS, GHR va GH, d¢ tai
da ldy mau tirng ¢4 thé dé phan tich gen vao ldc 8 tuan tudi. Tir két qua phan tich
gen cua ting ca thé, két hop véi khoi luong co thé twong tmg dé danh gia anh
huong cua timg diém da hinh dén khéi luong co thé. S6 ca thé con sdng dén 20
tuan tudi va da duoc phan tich gen 1a 835 con (gom 329 tréng va 506 mai). Két
qua phan tich mot s6 diém da hinh trén 4 gen IGFBP2, INS, GHR, GH va mdi quan
hé giita cac diém da hinh nay vé&i khdi luong co thé cua ga Lién Minh tir 1 ngay
tudi dén 20 tuan tudi dugc trinh by nhu sau.
4.2.1. Pa hinh cac gen IGFBP2, INS, GHR va GH trén ga Lién Minh

Str dung phuong phap PCR-RFLP dé xac dinh da hinh ctia cac gen IGFBP2,
INS, GHR va GH trong quan thé ga Lién Minh nghién ctru. Két qua dugc thé hién
o hinh 4.22, hinh 4.23, hinh 4.24 va bang 4.3.
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Da hinh IGFBP2/G6394

San pham PCR cua da hinh G639A thudc gen IGFBP2 1a mot bang ADN véi
kich thudc 540 bp (hinh 4.22A). Hinh 4.22B la két qua dién di san pham cat doan
gen IGFBP2 voi enzyme giéi han Bsh12361. Két qua kiém tra trén gel agarose
2,5% cho thay c6 2 dang alen 1a A (540 bp) va G (350 bp va 190 bp), twong wng
Vé6i 3 kiéu gen AA (1 bang c6 d6 dai 540 bp), AG (3 biang c6 véi chiéu dai 540 bp,
350 bp va 190 bp) va GG (2 bang c6 chiéu dai 350 bp va 190 bp). Trong d6 kiéu
gen AG xuat hién véi tan sb cao nhat (0,54), sau d6 1a kiéu gen GG (0,26) va thap
nhét 1 kiéu gen AA (0,2) (bang 4.3). Tan s6 xuat hién cua alen A va G lan luot 12
0,47 va 0,53. Tan sb kiéu gen IGFBP2/G639A ciia ga Lién Minh tuan theo dinh
luat Hardy - Weinberg (P>0,05). Két qua nay phu hop vai cong bd cua tac gia
Tran Thi Binh Nguyén (2021) khi nghién ciu da hinh IGFBP2/G639A trén ga
Lién Minh véi sb lugng mau nho (100 cé thé), ciing da xac dinh duoc ba kiéu gen
la AA, AG va GG vai tan sb cua hai alen A va G tuong (ng 12 0,46 va 0,54, Két
qua ciing turong tu Vi nghién ciru cia Khadem & cs. (2010) va B V6 Anh Khoa
(2012). Khadem & cs. (2010) cho biét trén quan thé ga ban dia Mazandaran, tan
s6 alen A va G lan luot 12 0,37 va 0,63; twong ty trén quan thé ga Tau Vang 120,18
va 0,82, quan thé ga Noi 14 0,15 va 0,85, quan thé ga Cobb 500 13 0,17 va 0,83 (Db
V6 Anh Khoa & cs., 2012). Tuy nhién két qua vé tan sé kiéu gen trong nghién ctu
nay c6 diém khac so voi két qua trong nghién ctu cia S V3 Anh Khoa & cs.
(2012). Cu thé trong nghién ctu cua tac gia vira dan, kiéu gen GG c6 tan sé cao
nhat & ca ba quan thé ga Tau Vang, ga Noi va ga Cobb 500 lan luot 12 0,69; 0,71
va 0,74. Con kiéu gen AA thi c6 tan sé thap hon han so véi hai kiéu gen con lai,
dic biét & quan thé ga Noi khong thay xuat hién kiéu gen AA. Piéu nady cd thé
duoc ly giai 1a do cac quan thé ga khac nhau s& cho tan sé kiéu gen khac nhau.
Da hinh INS/A3971G

Hinh 4.22C 14 san pham PCR cua da hinh INS/A3971G voi mot bing ADN
¢6 kich thudc phi hop véi ly thuyét 1a 281 bp. San pham nay duoc cit bai enzyme
giéi han Mspl. Bién di san pham cat trén agarose 2,5% thay xuat hién 3 kiéu gen.
Céc bang c6 kich thudc phan tir 281 bp va khong bi cat boi enzyme Mspl tuong
g véi kiéu gen AA. Kiéu gen AG gém 3 bang c6 kich thudc phan ti 1a 281 bp,
233 bp va 48 bp. Kiéu gen GG c6 hai bang véi kich thuéc phan tir 12 233 bp va 48
bp. Do bang 48 bp co kich thudc qua nho nén khong nhin thay r trén hinh anh
dién di (hinh 4.22D).
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M GG AA AA GG GG AG GG AG AG

g S A 540 bp

o=

- . 350 bp

T 190 bp
A. San pham PCR doan gen B. San pham cit doan gen IGFBP2/G639A bang

IGFBP2/G639A enzyme Bsh1236l
ML AG GG AG AG GG AG GG M
- —=_ e

C. San pham PCR doan gen INS/A3971G D. San pham cit doan gen INS/A3971G bang
enzyme Mspl

. T TT T CT. CC

372 bp
234 bp

138 bp

E. San pham PCR doan gen INS/T3737C F. San pham cat doan gen INS/T3737C bang
enzyme Mspl

Hinh 4.22. San pham PCR va i cit gen IGFBP2 va INS
(M: thang chuan ADN 100 bp)

Két qua bang 4.3 cho thay kiéu gen AG chiém tan sb cao nhat (0,46), sau d6
la kiéu gen AA (0,34) va thap nhat 1a kiéu gen GG (0,2); tan s6 alen A va G lan
luot 12 0,57 va 0,43. Tan s6 phan bd kiéu gen tudn theo dinh luat Hardy - Weinberg
(P>0,05). Tran Thi Binh Nguyén & cs. (2021) khi nghién ciru da hinh INS/A3971G
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trén ga Lién Minh véi s6 luong mau nho (100 ca thé) ciing c6 két qua twong tu Voi
kiéu gen AG chiém tan sb cao nhat (0,57), con lai 12 kiéu gen AA (0,36) va kiéu
gen GG chi chiém tan sé rat thap (0,07). Két qua nghién ctru nay ciing tuong tu S0
véi mot s6 nghién ciru trén ga ban dia cua Viét Nam. Do Vo Anh Khoa & cs.
(2013) khi nghién ctru da hinh INS/A3971G ciing tim thdy ba kiéu gen, trong do
kiéu gen AG ciing chiém tan sb cao nhat ¢ giéng ga Tau Vang (0,53) va Cobb
(0,64), con lai 2 kiéu gen AA va GG chiém tan sb thap hon, tan sé hai alen A va
G cua 3 giéng ga Tau Vang, Noi va Cobb lan luot 1a 0,53 va 0,47; 0,68 va 0,32;
0,5va 0,5. Nguyen Hoang Thinh & cs. (2019) khi nghién ctru da hinh INS/A3971G
trén ga Mia ciing cho biét kiéu gen AG ciing chiém tan sb cao nhat (0,62), sau d6
la kiéu gen AA (0,27) va thap nhét 12 kiéu gen GG (0,11); tan s6 2 alen Ava G lan
luot 1a 0,58 va 0,42.

Da hinh INS/T3737C

Dé6i v6i da hinh INS/T3737C, dién di san pham PCR cho mét bang ADN ¢6
kich thuéc phi hop vai Iy thuyét 12 372 bp (Hinh 4.22E). San pham u cét boi
enzyme gidi han Mspl trén agarose 2,5% da xuat hién 2 alen T (372 bp) va alen
C (234 bp/138 bp). T6 hop cua 2 alen 1am xuat hién 3 kiéu gen 1a TT (1 bang 372
bp), CT (1 bang 372 bp, 1 bang 234 bp va 1 bang 138 bp) va CC (1 bang 234 bp
va 1 bang 138 bp) (hinh 4.22F). Két qua nay phu hop véi nghién ciu cia Do Vo
Anh Khoa & cs. (2013), Nguyen Hoang Thinh & cs. (2019) va Qiu & cs. (2006).

Két qua bang 4.3 cho thay trong ba kiéu gen dugc tim thay, kiéu gen TT va
CT chiém da sb (0,45 va 0,51), con kiéu gen CC chi xuat hién vai tan sb rat thap
(0,04); do d6 alen T chiém chu dao trong quan thé (tan sé 0,71), con lai 12 alen C
(tan s6 0,29). Xu hudng nay ciing duoc tim thay trong mét s6 nghién ctu trén ga
ban dia da dugc cong bb. Do Vo Anh Khoa & cs. (2013) nghién ctru da hinh
INS/T3737C cho biét kiéu gen TT chiém tan s6 cao nhat ¢ ca 3 giong Tau Vang,
Noi va Cobb (0,69; 0,78 va 0,52), trong khi d6 kiéu gen CC ¢ tan sb rat thap,
chiém 0,03 ¢ giéng ga Tau Vang, Noi, va khong xuat hién trén giéng ga Cobb.
Tuong tu d6i véi gidng ga Mia trong nghién ctiu caa Nguyen Hoang Thinh & cs.
(2019), kiéu gen TT chiém tan sé cao (0,67), con lai la kiéu gen CT (0,33) va khong
tim thay kiéu gen CC.

Da hinh GHR/C571T

San pham PCR caa doan gen GHR/C571T voi kich thuéc 740 pb (hinh
4.23A) duoc cit boi enzyme gidi han Nspl. Két qua cho alen T kich thudc 740 bp
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va alen C kich thudéc 571/169 bp. T6 hop 2 alen 1am xuét hién 3 kiéu gen 1A TT
(740 bp), CT (740/571/169 bp) va CC (571/169 bp) & con tréng va hai kiéu gen
d6ng hop 1a TT va CC & con mai (hinh 4.23B).

Két qua bang 4.3 cho thay kiéu gen CC c6 tan s cao nhat (0,66), hai kiéu gen
CT va TT c6 tan s thap hon (0,17 d6i véi tirng kiéu gen); twong ¢ng tan sb alen C
(0,74) cao hon so véi alen T (0,26). Két qua nghién ciru nay c6 xu huéng tuong tu
véi két qua nghién ciru cua Tran Thi Binh Nguyén (2020b), Li & cs. (2008) va
Kazemi & cs. (2018b). Két qua céng bb cua Tran Thi Binh Nguyén (2020b) khi
nghién ciru da hinh nay trén dan ga Lién Minh sinh san, két qua cho thay chi xuét
hién 2 kiéu gen 1a TT va CC ma khong xuat hién kiéu gen di hop tir CT, trong d6
kiéu gen CC xuat hién véi tan s6 cao (0,82), con kiéu gen TT c6 tan s thap hon
nhiéu (0,18). Nguyén nhan la do gen GHR nam trén nhiém sic thé gigi tinh Z (Zhang
& cs., 2016), trong khi nghién ctiu cua tac gia chi thuc hién trén cac ca thé ga mai
mang kiéu gen gioi tinh WZ. Tuong tu, Li & cs. (2008) khi nghién ciru da hinh nay
trén giéng ga Wenchang cua Trung Quéc (ga mai) ciing chi tim thay hai kiéu gen
tuong tu v6i tan s6 lan luot 14 0,20 va 0,80 ma khong xuat hién kiéu gen di hop tu.
Nghién ctu ciia Kazemi & cs. (2018b) vé da hinh gen nay trén ga mai ban dia cia
Mazandaran ciing tim thay 2 kiéu gen dong hop tir véi tan s6 caa 2 alen C va T
tuong Gng 1a 0,72 va 0,28. Tan s6 kiéu gen trong cac nghién ctu trén chi ra rang
kiéu gen CC dugc dinh hudéng chon loc nhiéu hon trong cac quan thé ga.
Da hinh GH/G662A4

Két qua cho thay san pham PCR [a mot bang rd nét, ¢6 kich thudc twong ng
véi ly thuyét 12 466 bp (hinh 4.23C), duoc cit bang enzyme giGi han Mspl tao nén
2 alen twong @ng 14 alen A xuit hién mot diém cit cho hai bang ADN vdi kich
thudc 1a 240 bp va 226 bp va alen G xuat hién hai diém cit cho ba biang ADN voi
kich thudc 1a 226 bp, 125 bp, 115 bp. T6 hop 2 alen A va G tao nén ba kiéu gen
tuong (ng 1a: kiéu gen AA c6 2 bang 1an luot 1a 240 bp va 226 bp; kiéu gen AG
c6 4 bang twong (ng 1a 240 bp, 226 bp, 125 bp, 115 bp va kiéu gen GG c6 3 bang
tuong tng 14 226 bp, 125 bp, 115 bp (hinh 4.23D). Két qua nay tuong tr S0 Vai két
qua cua Nguyen Hoang Thinh & cs. (2019) trén gidng ga Mia, v6i gen GH da hinh
G662A tim thiy 3 kiéu gen AA, AG va GG. Do Vo Anh Khoa & cs. (2013) ciing
nghién cttu gen GH da hinh G662A trén cac dong ga Tau Vang, ga Noi va ga Cobb
500 cho thay xuat hién 3 kiéu cat tudng ung véi 3 kiéu gen AA, AG va GG ¢ ca
ba giong.
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CC CC TT CT CC TT CT TT CC

A. San pham PCR doan gen B. San pham cat doan gen GHR/C571T bang
GHR/C571T enzyme Nspl
AA AG AG AG AA AG AA AG GG GG M

466 bp

.\b-----‘

C: San pham PCR doan gen D: San pham cat doan gen GH/G662A bang
GHIG662A enzyme Mspl

M AA GG GG AA AG GG AG GG GG GG

429 bp
295 bp

134 bp

E: San pham PCR doan gen F: San pham cat doan gen GH/G1705A bang
GH/G1705A enzyme EcoRV

Hinh 4.23. San pham PCR va 1 cit gen GHR va GH
(M: thang chuan AND 100 bp)
Két qua bang 4.3 cho thay kiéu gen AA 1 kiéu gen c6 tan sé cao nhat (0,87),
kiéu gen AG va GG c6 tan so rat thap, dat tuong (ng 0,08 va 0,05. Alen A xuat

76



hién véi tan sb cao (0,91), trong khi d6 alen G xuat hién vai tan sé rat thap (0,09).
Két qua veé tan s kiéu gen va alen trong nghién ctru ny c¢6 xu hudng twong tu SO
v6i két qua cua Nguyen Hoang Thinh & cs. (2019) va Do Vo Anh Khoa & cs.
(2013). Nguyen Hoang Thinh & cs. (2019) nghién ctu trén gidng ga Mia vai gen
GH da hinh G662A, 3 kiéu gen AA, AG va GG xuét hién véi tan sé twong tng 1a
0,54: 0,39 va0,07; Tan sb cac alen A va G twong ng 12 0,74 va 0,26. Trong nghién
ctru cua Do Vo Anh Khoa & cs. (2013), tan sb 2 kiéu gen AA va AG ¢ giéng ga
Tau Vang 13 twong duong nhau (0,44 va 0,45), trong khi tan sb kiéu gen GG chi
dat 0,11; Tuong tu véi gidng ga Cobb, tan sé céc kiéu gen AA, AG va GG tuong
ng 13 0,56; 0,31 va 0,13; Tuy nhién xu hudng nguoc lai duwoc tim thay & giong ga
NOi, ty 18 c4c kiéu gen nay twong ung 13 0,24; 0,42 va 0,34.

Da hinh GH/G1705A4

San pham PCR cua da hinh GH/G1705A 12 mot bang ADN c6 kich thuéc 429
bp da dugc nhan Ién thanh cong (hinh 4.23E). St dung enzyme cat han ché EcoRV,
két qua cho hai alen tuong ung la alen A xuét hién diém cit cho hai bang ADN vdi
kich thudc 12 295 bp va 134 bp va alen G khong co6 diém cat cho mot bing ADN vai
kich thudc 1a 429 bp. T6 hop 2 alen A va G tao nén ba kiéu gen twong ung 1a AA
(295/134 bp), AG (429/295/134 bp) va GG (429 bp) (hinh 4.23F). Két qua nay phi
hop vai nghién ciru ciia Nie & cs. (2005b) khi nghién cau trén cac giéng ga Leghorn,
WRR, Taihe Silkies va X tai Trung Qudc, da tim thay trong 46 da hinh nucleotit don
cua gen GH c6 da hinh G1705A ciing xuat hién 3 kiéu gen 13 AA, AG va GG. Két
qua nay ciing tuong tu V4i nghién ciru trén ga Cobb 500 va Hubbard cua Al-Khatib
& Al-Hassani (2016) va Nguyén Trong Tuyén & cs. (2017) khi nghién ciru da hinh
nay trén giéng ga Moéng Tién Phong.

Két qua bang 4.3 cho thay trong ba kiéu gen duoc tim thay, kiéu gen GG c6
tan s6 cao nhat (0,73), sau d6 1a AG (0,17), trong khi d6 kiéu gen AA ¢4 tan sb rat
thap (0,1). Alen G xuét hién véi tan sé cao (0,82), trong khi d6 alen A chi chiém
0,18. Két qua nay ciing phu hop véi cong bd cia Nguyén Trong Tuyén & cs. (2017)
khi nghién ciru da hinh G1705A thudc gen GH da tim thay 3 kiéu gen trong quan
thé ga Méng l1a AA, AG va GG véi tan s6 twong tng 14 0,014; 0,139 va 0,847; tan
s 2 alen A va G 140,08 va 0,92. Al-Khatib & Al-Hassani (2016) ciing cho biét tan
s6 3 kiéu gen AA, AG va GG twong ng thudc da hinh G1705A gen GH trén gidng
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ga Cobb 500 14 7,06%; 45,88% va 47,06%; tan sb alen A va G lan luot 12 0,3 va
0,7; trén giéng ga Hubbard F15 tuong trng la 2,11%; 36,84% va 61,05%; 0,21 va
0,79. Céc két qua nay déu phl hop vai cong bé trude do cua Lei & cs. (2007) khi
cho biét tan sé alen G cua da hinh GH/G1705A 14 0,67.

Bang 4.3. Tan sé kiéu gen va alen ciia 6 da hinh gen phan tich dwoc trén 835
ca thé ga Lién Minh (tinh chung tréng mai)

Tén da .A .z P
Gen . Chi tiéu Kiéu gen Alen
hinh (HWE)
AA AG GG A G 0,073
165 450 220
IGFBP2 G639A g )
Tan so quan sat 0,20 054 026 047 0,53
Tansb ly thuyét 0,22 05 028
AA AG GG A G 0,176
288 383 164
INS  A3971G _, |, )
Tan so quan sat 0,34 0,46 0,2 0,57 043
Tansd lythuyét 0,32 049 0,19
TT TC CC T C <0,01
372 430 33
INS  T3737C _, ,
Tan so quan sat 0,45 0,51 004 0,7 0,3
Tansé lythuyét 0,49 042 0,09
CcC CT TT C T <0,01
548 140 147
GHR  C571T L2 ,
Tan so quan sat 0,66 0,17 0,17 0,74 0,26
Tansb lythuyét 0,55 0,38 0,07
AA AG GG A G <0,01
729 68 38
GH G662A L2 ,
Tan so quan sat 0,87 0,08 005 091 0,09
Tansb lythuyét 0,83 0,16 0,01
AA AG GG A G <0,01
81 140 614
GH G1705A _, | ,
Tan so quan sat 0,10 0,17 0,73 018 0,82
Tansb ly thuyét 0,03 03 067

HWE: Hardy Weinberg Equilibrium (C&n bang Hardy — Weinberg)

P - value & x4c suit sai khac vé tan sb kiéu gen cua quan thé quan sét va tin sb kiéu gen mong doi
P>0,05 thi tin s6 kiéu gen va alen cia quan thé tuan theo dinh luat can bang Hardy — Weinberg
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o

Pa hinh IGFEP2/G63%A Pa hinh INS/A3971G

Pa hinh INS/T3737C Pa hinh GHR/C571T

Pa hinh GH/G662A Pa hinh GH/G1705A

Hinh 4.24. Tan s6 kiéu gen cia 6 da hinh gen trén ga Lién Minh
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4.2.2. Mbi lién hé giira cac kiéu gen cia cac da hinh gen véi khdi lwong co thé
cua ga Lién Minh
4.2.2.1. Méi lién hé giita cdc kiéu gen ciia da hinh |\GFBP2/G639A vdi khoi
lwong co thé ciia ga Lién Minh

Mai lién hé giira da hinh IGFBP2/G639A véi khdi lugng co thé cua ga Lién
Minh dugc thé hién ¢ bang 4.4.
Bang 4.4. Méi lién hé giira c4c kiéu gen cia da hinh IGFBP2/G639A véi khéi

lwong co thé caa ga Lién Minh (LSM+SE, g)

Tﬂ‘jzln AA(N=165 AG(n=450) GG (n = 220) a d

INT 33074023  32,64°+014  31,70°4020  068°+015  0,25020
1 58714059  5680°+035  57,70%40,50  0,51+039  -1,31°+052
2 10014#111 9881067  100,03:095  0,05+073  -1,27+0,99
3 162234184 157,15°+1,11 15825%+158 1094121  -3,00+1,64
4 240254272 232.80°+1,63 2351004232 2584179  -4,88+2,42
5 321964362 315894217 319454310 1254238  -4,8143.22
6  40694+443  41003+266  41020+479  -163+2,92  146+304
7 500764561 514424336  510,83+481  -053+369  4,12+500
8  619,68+674 631,05+404  619,67+577  0,001+4.43  11,37+6,00
0  758,68+4019  766,264551 753124787  2,78+6,05  10,36+8,18
10 908,11+1040 910034623 90544890  133+6,85  12,26+9,26
11 1049,13+1126 1060854675 1047,01+9.64  107+7.41 12,78+10,02
12 117859+1361 1191744815 118338+1165 -2,39+8.96 10,75+12,11
13 1299,15¢8,67 1300634873 129354+1247 2804959  13,28+12,97
14 1397,05+1493 1408924895 1388,61+1279 4,22+9.83  16,09+13,29
15  148448+1523 149484+913 1474341304 507+10,02 1543+13,56
16 1561,82+1573 1570354943 154942+1347 6,20+10,36 14,73+14,00
17 162743+1597 1638924957 1613,60+13,67 6,91+1051 1840+14,21
18  168146+1617 16931149,60 1666,19+13,84 7,63+10,64 19,28+14,39
19 1733,03+1628 17402749,75 171527+13.94 9,233+10,71 15,67+14,49
20 1774001644 1778544985 1752,43+14,07 10,78+10,82 15,33+14,63

ab2b: C4c gid tri LSM c6 cAc chir cai khac nhau trong cting hang thi su sai khac c6 y nghia théng ké
(P<0,05). *: P<0,05; Cot a: anh huéng cong gop; Cot d: anh huéng troi ddi véi tinh trang khdi lugng co thé

Pa hinh IGFBP2/G639A ¢ 835 ca thé ga Lién Minh c6 3 kiéu gen AA, AG
va GG véi tan sé twong ung la 165; 450 va 220 cé thé. Két qua cho thdy c6 mbi
lién quan giira da hinh IGFBP2/G639A véi khdi lugng co thé cua ga Lién Minh &
mét sé tuan tudi trong giai doan ga con. Ga mang kiéu gen AA va AG c6 khdi
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lwong cao hon ga mang kiéu gen GG lic méi ng (P<0,05), ga mang kiéu gen AA
6 khdi luong cao hon ga mang kiéu gen AG ldc 1, 3 va 4 tuan tudi (P<0,05). O
c4c tuan tudi con lai, khdi luong cua ga mang cac kiéu gen AA, AG va GG khong
c6 su sai khac rd rét (P>0,05). Tac dong di truyén cong gop (a) chi anh huéng dén
khéi lwong co thé ga ldc mai ng (P<0,05) va tac dong di truyén troi (d) chi anh
huong dén khéi luong co thé ga ldc 1 tuan tudi (P<0,05). O cé4c tuan tudi con lai,
khdng tim thy anh huong cua tac dong di truyén cong gop va di truyén troi dén
khéi lwong co thé caa ga Lién Minh (P>0,05).

Két qua nghién ctiru nay phu hop véi cdng b caa Lei & cs. (2005). Tac gia
cho biét da hinh G639A gen IGFBP2 c6 anh hudng dén khéi luong co thé cua ga
lai White Recessive Rock x Xinghua tai thoi diém 1 va 7 ngay tudi. Tuy nhién,
cling nghién ctru trén da hinh nay, tic gia Tran Thi Binh Nguyén & cs. (2021) cho
biét tai thoi diém 20 tuan tudi, ga Lién Minh méi mang kiéu gen AA c¢6 khéi luong
l6n hon so v6i ga mang céc kiéu gen AG va GG (P<0,05), con lai & céc thoi diém
khac ciia qua trinh sinh truong khéng tim thay c6 sy sai khac vé khoéi luong gitra
ga mang céc kiéu gen khac nhau. Sy khac nhau vé két qua trong nghién ctu nay
so Vi két qua cua tac gia vira dan c6 thé 1a do dung luong mau nghién ctu khac
nhau. Nghién ciu caa tac gia trén chi thuc hién trén 100 cé thé, trong khi d6 ¢
nghién ctru nay, dung lwong mau nhiéu hon (835 cé thé).

Cac nghién ctru vé mot s6 da hinh cua gen IGFBP2 trén c4c gidng ga ban dia
khac ciing cho thay c6 mdi lién quan giita cac da hinh gen nay véi khéi luong co
thé cuia ga & cac ngay tudi thir 7, 14, 21 va 28 (Hoeflich & cs., 1999), 4-8 va 8-12
tudn tudi & gd mai va 0-4 tudn tudi ¢ ga tréng (Rajaram & cs., 1997), 2-12 tuan
tudi (Li & cs., 2006b). Tuy nhién trong nghién ctu nay chi cho thay c6 méi lién
quan gitra da hinh G639A gen IGFBP2 voi khéi lugng caa ga Lién Minh ¢ giai
doan dau cua qua trinh sinh truang ma khong tim thay méi lién hé ¢ giai doan sau.
Vi vay, khdng thé str dung céc kiéu gen cia da hinh nay lam gen chi thi dé chon
loc 6 ga Lién Minh.
4.2.2.2. Moi lién hé giiva cdc kiéu gen ciia da hinh INS/A3971G véi khéi lwong
co thé ciia ga Lién Minh

MAi lién hé giita da hinh INS/A3971G véi khéi luong co thé cua ga Lién
Minh dugc thé hién & bang 4.5.

Pa hinh INS/A3971G ¢ 835 ca thé ga Lién Minh co6 3 kiéu gen AA, AG va
GG voi tan sb twong tng 1a 288, 383 va 164 ca thé. Két qua cho thay da hinh
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INS/A3971G c6 anh hudng t6i khdi lwong co thé cua ga Lién Minh tai thoi diém
6 tuan tudi, ga mang kiéu gen AA cd khéi lwong cao hon ga mang kiéu gen AG
(P<0,05). O cac tuan tudi con lai khdng tim thay s sai khac vé khéi luong gitra ga
Lién Minh mang cac kiéu gen AA, AG va GG (P>0,05). Anh hudng cua di truyén
cong gop (a) va di truyén troi (d) dén khéi lwong co thé cua ga Lién Minh khong
c6 sai khac thdng ké trong ca giai doan tir méi ng dén 20 tuan tudi (P>0,05).
Bang 4.5. Méi lién hé giira cac kiéu gen ctia da hinh INS/A3971G véi khoi

lwong co thé cia ga Lién Minh (LSM+SE, g)

—
c

OS> a4
S

i AA(=288) AG(N=383) GG (n=164) a d

INT  32,55:0,18 32,590,15 32,11+0,23  0,22%0,15  0,2620,21
1 57,15+0,44 57,77+0,38 57,21+0,58  -0,03:0,37  0,59+0,53
2 99,92+0,84 99,08+0,73 99,14+1,11  0,39+0,70  -0,45+1,01
3 158,55¢1,39  157,19+1,20  161,11+1,84  -128+115  -2,63+1,67
4 2358242,05 23328177  236,95#2,71  -0,56+170  -3,10+2,45
5 321,2042,72  316,63:2,36  315,73+3,60  2,73x2,25  -1,84+3,26
6  41624°#332  40569°+2,87 406,54®+439  4,85:275  -570+3,98
7 514,20¢421  511,87+365  511,26#557  151+349  -0,91#505
8 627,71#507 623,784,440  627,17#671 027421  -3,65+6,08
9 765,50+6,80  757,154597  763,46£9,12 1024572  -7,33%8,27
10  916,72+7,81  908,1846,76  918,87+10,33  -1,0846,47  -9,61%9,36
11 1054,72+8,45 1051,78+7,32 10625021118 3,89+7,00 -6,84+10,13
12 1179541022 1186,71#8,85 1200,37+1352 -10,4148,47 -3,24%12,26
13 1296,17+10,94 1302,6649,48 1317,20+14,47 -10,5149,07 -4,02+13,12
14 1394,82+1123 1400,80+£9,73 1413,33214,85 -9,25+9.31 -3,28+13,46
15  1480,80+11,45 1487,31#9,92 1499071515 -9,13+9,49  -2,63%13,73
16 1554,53+11,83 1563,37+10,25 1577,72+1565 -11,59+9,81 -2,76+14,18
17 1622,94+12,01 1629,35+10,41 1643,68+1589 -10,37+9,96 -3,96214,40
18 1678,24+12,17 1682,01+10,54 1697,26+16,10 -9,51+10,09 -5,75+14,59
19 1726,05+12,25 1732,54+10,61 1743031620 -8,49+10,16 -2,01%14,69
20  1764,48+1237 1771,26+10,72 1780,15+16,37 -7,83+10,26 -1,05+14,84

abab: C4c gid tri LSM c6 cac chit cai khac nhau trong cting hang thi su sai khac ¢6 ¥ nghia thdng ké
(P<0,05). *: P<0,05; Cot a: anh huong cong gop; Cot d: anh huong troi ddi véi tinh trang khdi lugng co thé

Tran Thi Binh Nguyén & cs. (2021) khi nghién cau trén 100 ca thé ga Lién

Minh cho biét da hinh INS/A3971G anh huong dén khdi luong ga trong Ic 18 tuan
tudi va ga mai Iic 14 va 16 tuan tudi (P<0,05). Qiu & cs. (2006) cho biét da hinh
INS/A3971G anh hudng co y nghia thong ké (P<0,05) toi khéi luong co thé cua ga
F2 (White Recessive Rock x Xinghua) ¢ giai doan dau tir lic méi ng dén 28 ngay
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tudi, khdng anh hudng dén khéi lwong co thé cua ga lic 56 va 84 ngay tudi (P>0,05).
Tuy nhién, trén gidng ga Mia, tac gia Nguyen Hoang Thinh & cs. (2019) lai cho biét
khong tim thay mdi lién quan gitta da hinh INS/A3971G t6i khdi luong co thé.

Két qua nghién ciu ndy cho thay da hinh INS/A3971G chi anh hudong dén

khdi lwong co thé cua ga Lién Minh & mot s6 thoi diém nhat dinh va khéng lién
tuc, khong cd méi lién quan chat ché toi khéi luong co thé cua gidng ga nay. Vi
vay, khong thé chon céc kiéu gen cua da hinh INS/A3971G lam gen chi thi d4i v&i
tinh trang khéi luong co thé cua ga Lién Minh.

4.2.2.3. Moi lién hé giiva cdc kiéu gen ciia da hinh \NS/T3737C véi khéi lwong

co thé ciia ga Lién Minh

MAi lién hé giita da hinh INS/T3737C dén khdi luong co thé cua ga Lién

Minh duoc thé hién ¢ bang 4.6.

Bang 4.6. Mai lién hé giira cac kiéu gen ciia da hinh INS/T3737C véi khéi
lwong co thé cia ga Lién Minh (LSM+SE, g)

_|
c
5

tugi CC (n=33) CT(n=430)  TT(n=372) a d
INT 31,45+0,51 32,32+0,14 32,76+0,15 -0,65+0,26  0,21%0,30

1 58,62+1,27 57,17+0,36 57,62+0,38 0,50+0,67  -0,95+0,76
2 105,89%+2,41 98,13°+0,68  100,17%+0,74  2,86°t126  -4,89°+143
3 164,3624,01 159,44+1,14 156,75+1,22 3,81+2,10  -1,11#2,39
4 249524589  234,88°+1,67  23354%+1,80  7,99°+3,08  -6,64%3,50
5 332,33+7,84 318,10+2,22 316,56+2,39 7,88+410  -6,34+4,66
6 425,68+9,59 411,2442,72 405,99+2,92 9,844501  -4,60+570
7 531,82+¢12,14  511,41+3,44 512,21+3,70 9,8146,35  -10,60+7,22
8 637,33t14,60  629,95+4,14 619,87+4,46 873t7,63  1,3548,69

9 778,75+19,87  768,70+5,64 751,3146,06  13,72+10,39  3,67+11,82
10 950,23+2251  918,03%6,39 904,4746,87  22,88+11,77 -9,32+13,39
11 1084,96+24,37  1059,51#6,91  1046,98+7,44  18,99+12,74 -6,46+14,49
12 1215,66+29,51  1189,24+8,37  1181,54+9,01  17,06+1543 -9,36+17,55
13 1322,28+31,63  1305,8648,97  1298,55+9,65  11,87+16,54 -4,55+18,81
14 1421,22+32,44  1402,05£9,20  1398,53+9,90  11,34+16,96 -7,82+19,29
15 1503,05+33,07  1487,9449,38  148552+10,09  8,77+17,29  -6,34+19,67
16 1582,38+34,17  1562,7249,70  1562,01+11,43  10,18+17,86 -9,47+20,32
17 1650,00+34,68  1629,92+9,84  1628,36+10,58  10,82+1812 -9,26+20,63
18 1703,70+35,14  1683,48+19,09  1682,39+10,72  10,66+18,37 -9,56+20,90
19 1749,43+3535  1732,05£10,03  1731,40¢10,79  9,02+1848  -8,36+21,03
20 1787,25¢3571  1770,04+10,13  1770,27+10,90  8,49+1867 -8,71+2124

abab: C4c gid tri LSM c6 cac chit cai khac nhau trong cling hang thi s sai khac ¢6 ¥ nghia théng ké
(P<0,05). *: P<0,05; Cot a: anh huong cong gop; Cot d: anh huong troi ddi véi tinh trang khdi lugng co thé
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Da hinh INS/T3737C ¢ 835 c4 thé ga Lién Minh c¢6 3 kiéugen CC, CTvaTT
Vi tan sb tuong Gng 1a 33; 430 va 372 cé thé. Két qua cho thay & tuan tudi thi 2,
ga mang kiéu gen CC c6 khéi lwong 16n hon ga mang kiéu gen CT (P<0,05); &
tuan tudi thir 4, ga mang kiéu gen CC c6 khéi luong I6n hon ga mang kiéu gen CT
va TT (P<0,05); ¢ cac tuan tudi con lai, khéi lvgng cua ga mang ba kiéu gen TT,
CT va CC khong cd su sai khac théng ké (P>0,05). Anh huéng cua di truyén cong
gop (a) dén khéi luong co thé cua ga Lién Minh c6 su sai khéac thong ké & ba thoi
diém 1a méi no, 2 va 4 tuan tudi (P<0,05). Tac dong cua di truyén troi (d) dén khoi
lwong co thé ga Lién Minh chi sai khéac théng ke tai thoi diém 3 tuan tudi (P<0,05).
O cac tuan tudi con lai, anh huong cuaa di truyén troi va di truyén cong gop dén
khéi lugng co thé cua ga Lién Minh khong c6 y nghia thong ké (P>0,05).

Két qua nay co6 su twong dong véi nghién ctiru cia Qiu & cs. (2006) khi cho
biét da hinh INS/T3737C c6 anh huang téi khéi lugng co thé cua ga F2 (White
Recessive Rock x Xinghua) & giai doan dau tir lGc méi né dén 56 ngay tuoi
(P<0,05) nhung khong anh huong dén khéi luong co thé cua ga lic 84 ngay tudi
(P>0,05). Tuy nhién, tac gia Nguyen Hoang Thinh & cs. (2019) khi nghién ctru da
hinh nay trén ga Mia cho biét ga mang kiéu gen TT c6 khdi luong cao hon ga mang
kiéu gen CT & céc tuan tudi 10, 11 va 12 (P<0,05).

Trong nghién ciru nay, da hinh INS/T3737C c6 mdi lién quan nhung khong
chat ché téi khdi lugng co thé cia ga Lién Minh. Khoéng tim thay méi lién quan
gitra da hinh nay t&i giai doan sau cua qua trinh sinh truong trén ga Lién Minh.
Vi vay, da hinh nay khéng duoc dung 1am gen chi thi dé chon loc.
4.2.2.4. Moi lién hé giita cdc kiéu gen ciia da hinh GHR/C571T véi khéi lwong
co thé ciia ga Lién Minh

Mbi lién hé giita da hinh GHR/C571T dén khéi luong co thé cua ga Lién
Minh dugc trinh bay ¢ bang 4.7.

Pa hinh GHR/C571T & 835 ¢4 thé ga Lién Minh c6 3 kiéugen CC,CTvaTT
V6i tan sb twong ung 1a 548, 140 va 144 c4 thé. Giira cac cé thé ga mang 3 kiéu
gen nay khdng cé su khac biét dang ké vé khdi lugng ¢ tat ca cac giai doan tir méi
nd dén 20 tuan tudi (P>0,05). Anh hudng caa di truyén cong gop (a) va di truyén
troi (d) dén tinh trang khéi luong co thé ¢ c4c tuan tudi cua da hinh GHR/C571T
cling khong co su sai khac thdng ké (P>0,05). Két thlic 20 tuan tudi, khéi lugng
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cia ga Lién Minh mang ba kiéu gen CC, CT va TT lan luot 1a 1772,00; 1757,94
va 1781,70 g (P>0,05) véi anh hudng di truyén cong gop va di truyén troi lan lugt
la -4,85 va -18,91 (P>0,05). Do d6 khong thé sir dung cac kiéu gen nay lam gen
chi thi dé chon loc.
Bang 4.7. Méi lién hé giira cac kiéu gen ciia da hinh GHR/C571T véi khéi
lwong co thé cia ga Lién Minh (LSM+SE, g)

Tuan

tudi CC(n=548) CT (n=140) TT (n=147) a d

INT 32,47+0,14 32,45+0,28 32,55+0,24 -0,04+0,13  -0,06+0,33
1 57,61+0,35 56,95+0,69 57,47+0,61 0,06+0,34 -0,58+0,83
2 99,19+0,66 99,71+1,32 99,65+1,16 -0,23+0,65 0,29+1,58
3 159,07+1,10 157,42+2,19 157,40+1,92 0,83+1,08 -0,81+2,62
4 235,11+1,62 232,78+3,21 236,63+2,83 -0,75+1,58  -3,09+3,84
5 317,40+2,15 318,46+4,27 319,73+3,76 -1,17+2,10  -0,1045,11
6 410,03+2,63 407,58+5,22 409,89+4,60 0,07+2,57 -2,3816,26
7 513,21+3,33 513,49+6,61 509,1945,82 2,01+3,26 2,29+7,92
8 631,15+4,00 613,81+7,94 621,56+6,99 4,79+391  -12,55+9,51
9 768,36+5,45  742,64+10,81 759,06+9,51 4,65+5,32  -21,07+£12,95
10 917,8946,18  905,16+12,26  906,66+10,79  5,62+6,04  -7,12+14,68
11 1060,06+6,69 1042,85+13,26 1051,50+11,67  4,28+6,53 -12,93+15,88
12 1191,14+8,09 1173,03+16,04 1189,18+14,13 0,98+7,90 -17,13+19,21
13 1306,94+8,67 1291,25+17,19 1305,27+15,14  0,84+8,46  -14,86+20,59
14 1404,08+8,89 1378,59+17,63 1407,86+1552 -1,89+8,68 -18,38+21,11
15 1489,43+9,06 1473,17+17,96 1497,69+15,82 -4,13+8,85 -20,39+21,52
16 1565,214+9,36  1548,26+18,57 1574,24+16,35 -4,52+9,14 -21,46+22,23
17 1630,9249,50 1617,70+18,85 1641,77+16,59 -5,43+9,28 -18,64+2257
18 1684,91+9,63 1672,22+19,09 1693,68+16,81 -4,39+9,40 -17,08+22,87
19 1733,45+9,69 1720,72+19,21 1742,92+16,92 -4,74+9,46 -17,46+23,01
20 1772,00+9,79 1757,94+19,41 1781,70+17,09 -4,85+9,56 -18,91+23,24

O ga, gen GHR nam trén nhiém sic thé gigi tinh Z. Gen GHR ciing d3 duoc
ching minh c6 lién quan dén khéi lwong co thé va ning suét than thit (Khaerunnisa
& ¢s., 2017). Tuy nhién, mot sé nghién ctu vé gen GHR trén cic da hinh khéc
nhau lai chi ra khéng c6 su lién quan chat ché gitra cac da hinh gen GHR vai tinh
trang khéi luong co thé. Seyyedbabayi & cs. (2014) nghién ciru da hinh gen GHR
intron 2 trén ga ban dia cua Azerbaijan ciing xac dinh duoc hai kiéu gen AA va
BB, tuy nhién khong c6 méi lién két dang ké gitra kiéu gen va khoi luong co thé
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sau 12 tuan tudi. Mot nghién ciru khac cia Ouyang & cs. (2008) trén ga F2 1a con
lai giira 4 gibng ga Leghorn layer (L), White Recessive Rock broiler (WRR), Taihe
Silkies (S) va Xinghua (X) cua Trung Qudc di xac dinh duoc 55 da hinh nucleotid
don trén gen GHR; trong ba da hinh nghién ctru thi hai da hinh C6542011T va
C6540334T khdng anh huong dén khéi luong tir IGc méi nd dén 84 ngay tudi & ca
con tréng va con mai, chi c6 da hinh G6631778A anh huong dén khéi luong co
thé ga & mot sb thoi diém trén con trong. Cac két qua nghién ctru trén cho thiy gen
GHR & ga co thé c6 mdi lién két nhung khong chit ché téi kha ning ting khdi
lwong cua ga. Két qua nghién ctu nay khdng tim thay méi lién quan gitta da hinh
GHR/C571T dén khéi luong co thé ciia ga Lién Minh.

4.2.2.5. Méi lién h¢ giira cdc kiéu gen ciia da hinh GHIG662A véi khéi lugng
co thé ciia ga Lién Minh

M&i lién hé giita da hinh GH/G662A véi khoi lugng co thé caa ga Lién Minh
duoc trinh bay ¢ bang 4.8.

Da hinh GH/G662A ¢ 835 ca thé ga Lién Minh c6 3 kiéu gen AA, AG va GG
Vi tan s6 twong tng 1a 729; 68 va 38 ca thé. Két qua cho thiy giai doan tir 1 ngay
tuoi dén 10 tuan tudi, khéi lwong cua ga Lién Minh mang ba kiéu gen AA, AG va
GG khong c6 su sai khac thong ké (P>0,05). Giai doan tir 11 dén 20 tuan tudi, ga
Lién Minh mang kiéu gen GG c6 khéi lugng cao hon ga mang kiéu gen AA
(P<0,05). Két thdc 20 tuan tudi, khéi luong cua ga Lién Minh mang kiéu gen GG
cao hon so voi ga mang kiéu gen AA 1a 145,27 g (8,25 %).

Xu hudng twong tu cling duoc tim thy trong nghién ciu cua Nguyen Hoang
Thinh & cs. (2019) trén ga Mia, cac ca thé co kiéu gen GG c6 khéi luong cao hon
S0 V&i C4c cé thé co kiéu gen AA va AG tir tuan tudi thir 7 dén tuan thir 16. Mehdi
& Reza (2012) khi nghién ctu trén ga ban dia cua Iran ciing cho biét da hinh
GH/G662A anh hudong dén khéi luong cua ga ldc 1 va 8 tuan tudi.

Tac dong cua di truyén cong gop (a) va di truyén troi (d) cua da hinh
GH/G662A ciing dugc trinh bay o bang 4.8. Két qua cho thay c6 su sai khac co y
nghia thong ké gitra tac dong di truyén cong gop (a) dén khdi luong co thé cia ga
Lién Minh tir 11 dén 20 tuan tudi (P<0,05). Piéu d6 phu hop véi két qua vé anh
hudng ciia da hinh gen nay t&i khdi lwong co thé, kiéu gen GG da cho hiéu qua
cong gop anh huong tich cuc téi khéi lwong co thé ciia ga Lién Minh.
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Bang 4.8. Méi lién hé giira cac kiéu gen cia da hinh GH/G662A véi khbi
lwong co thé cia ga Lién Minh (LSM+SE, g)

Tuén

tudi AA (n=729) AG (n =68) GG (n=38) a d

INT 32,50+0,11 32,59+0,38 31,90+0,58 0,30+0,30 0,39+0,48
1 57,48+0,28 57,18+0,95 57,57+1,46 -0,047+0,74 -0,34+1,21
2 99,45+0,52 97,99+1,81 101,16+2,77 -0,86+1,41 -2,32+2,29
3 158,12+0,86 158,47+2,99 164,90+4,59 -3,39+2,33 -3,04+3,79
4 235,06+1,28 229,36+4,39 239,34+6,74 -2,13+£3,43 -7,83+5,57
5 318,53+1,70 311,0445,84 321,79+8,96 -1,62+4,56 -9,12+7,04
6 409,24+2,08 410,62+7,15 417,30+10,97 -4,03+5,58 -2,65+9,07
7 512,11+2,63 511,64+9,03 524,21+13,86 -5,84+7,05 -6,72+11,46
8 624,27+3,16 638,48+10,87 645,20+16,69  -10,46+£8,49  3,75%13,79
9 757,37+4,29 788,10+14,77 791,60+22,68 -17,12+11,54 13,62+18,74
10 908,22+4,85 948,90+16,69 965,25+25,63  -8,51"+13,04 12,16+21,18
11  1049,06°+5,24  1093,68+18,05 1120,43*+27,70 -5,68"+14,10  8,93+22,90
12 1180,88°+6,34  1217,06*+21,83 1286,00%+33,51 -2,56"+17,05 -16,38+27,70
13 1296,28°+6,80 1340,89%+23,37 1411,15%+35,88 -7,43"+18,26 -12,83+29,66
14  1393,91°+6,96  1436,80™+23,95 1517,90°+36,77 -2,00+18,71 -19,11+30,39
15 1479,38°+7,09 1528,94%°+24,41 1605,98*+37,47 -3,30"+19,07 -13,73+30,97
16  1555,22°+7,33  1600,88%+25,24 1684,36°+38,74 -4,57"+19,71 -18,91+32,02
17  1621,83°+7,44 1665,85®+2560 1758,51%+39,30 -8,34"+20,00 -24,32+32,49
18  1674,71°+7,52 1725,17%+2590 1822,60°+39,76 -3,94"+20,23 -23,49+32,87
19  1723,36°+7,57 1775,19%°+26,07 1867,93*+40,03 -2,28"+20,37 -20,44+33,09
20  1761,30°+7,64 1815,97%+26,33 1906,57%+40,42 -2,63"+20,57 -17,96+33,41

abab: Cc gid tri LSM c6 cac chir cai khac nhau trong cting hang thi s sai khac ¢ ¥ nghia thong ké

(P<0,05). *: P<0,05; Cot a: anh huéng cong gop; Cot d: anh hudng troi ddi vai tinh trang khdi lugng co thé
Nhu vay, nghién ctu nay chi ra rang c6 mdi lién quan giita da hinh
GH/G662A voi khéi lugng co thé caa ga Lién Minh. Kiéu gen GG c6 tac dong tich
cuc t6i khéi luong co thé cua ga. Vi vay, viéc chon loc ga mang kiéu gen GG c6
thé cai thién tinh trang khdi luong co thé cua gidng ga nay. Tuy nhién, trong 835
c& thé phan tich, chi c6 38 céc thé mang kiéu gen nay, khong du sb lugng dé nhan
dan. Vi vay, kiéu gen nay khéng duoc st dung lam gen chi thi.
4.2.2.6. Moi lién hé giiva cdc kiéu gen ciia da hinh GH/G1705A véi khoi lwong
co thé ciia ga Lién Minh
MAi lién hé giira da hinh GH/G1705A véi khéi lugng co thé cua ga Lién
Minh duoc thé hién & bang 4.9.
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Bang 4.9. Méi lién hé giira cac kiéu gen cia da hinh GH/G1705A véi khoi
lwong co thé cia ga Lién Minh (LSM+SE, g)

Tuan

i AA (n =81) AG (n=140) GG (n=614) a d
1NT 32,55+0,33 32,79+0,25 32,40+0,12 0,07+0,18 0,32+0,31

1 58,15+0,85 57,28+0,63 57,38+0,30 0,38+0,45  -0,49+0,77
2 102,37+1,61 97,90+1,19 99,34+0,57 1,51+0,85  -2,95+1,46
3 162,50+2,67 159,88+1,97 157,61+0,95 2,45+1,42  -0,1742,43
4 236,49+3,93 237,27+2,90 234,13+1,40 1,1942,09 1,96+3,57

5 318,90+5,23 317,18+3,86 318,14+1,86 0,38+2,78  -1,34+476
6 418,60+6,38 411,03+3,84 408,06+2,28 527+3,39  -2,29+581
7 524,81+8,07 514,62+5,96 510,47+2,88 717429  -3,02+7,34
8 654,64°+9,65  633,32%+7,13  620,19°+3,44  17,22°+512  -4,10+8,78
9 796,50°+13,13  781,93%+9,70  751,80°+4,68 22,34°+6,97  7,78+11,95
10  961,12%+14,84  934,21%+10,96  901,96°+5,29  29,58"+7,88  2,67+13,50
11 1113,66%1599 1081,16°+11,81 1040,95°+570 36,35"+8,49  3,86+14,54
12 1277,11%#19,23 1220,90°+14,20 1167,29°+6,86 54,91°+10,21 -1,30+17,49
13 1406,74%20,57 1337,00°+15,19 1282,01°+7,34 62,36+10,92 -7,38+18,71
14  1502,88%+21,13 1436,42°+1560 1379,85°47,53 61,52°+11,21 -4,95+19,21
15  1589,52°+2154 1524,74°+1591 1465,49°7,68 62,01"+11,43 -2,77+19,59
16  1668,45%+2226 1600,61°+16,44 1540,79°+7,94 63,83"+11,81 -4,01+20,25
17 1736,19%2259 1670,12°+16,68 1606,82°48,05 64,68"+11,99 -1,39+20,54
18  1787,79%#22,90 1725,15%+16,91 1660,55°+8,17 63,62"+12,16 0,98+20,83
19  1837,50°%23,03 1775,82°+17,01 1708,60°+8,21 64,45"+12,22 2,76+20,94
20  1875,63%+23,24 1818,49°%+17,16 1745,89°+8,29 64,87°+1234 7,73+21,14

abab: Cc gid tri LSM c6 cac chir cai khac nhau trong cling hang thi su sai khac ¢6 ¥ nghia thong ké
(P<0,05). *: P<0,05; Cot a: anh huéng cong gop; Cot d: anh hudng troi ddi vai tinh trang khdi lugng co thé

Pa hinh GH/G1705A & 835 ca thé ga Lién Minh c6 3 kiéu gen AA, AG va

GG véi tan sb tuong tng 1a 81; 140 va 614 c4 thé. Két qua bang 4.9 cho thiy da
hinh GH/G1705A c6 méi lién quan véi khdi lwong co thé cua ga trong ca giai doan
tir 8 dén 20 tuan tudi (P<0,05). Ga Lién Minh mang kiéu gen AA c6 khéi luong
I6n hon so véi ga mang kiéu gen AG tir tuan tudi 12 dén tuan tudi 17 (P<0,05),
d6ng thoi 16n hon ga mang kiéu gen GG tir tuan tudi 8 dén tuan tudi 20 (P<0,05);
ga mang kiéu gen AG c6 khéi lwong I6n hon so véi ga mang kiéu gen GG tir tuan
9 dén 20 (P<0,05). Két thic 20 tuan tudi, ga Lién Minh mang kiéu gen AA c6 khdi

lwong I6n hon ga mang kiéu gen GG 129,74 g (twong duong 7,43 %).
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Hinh 4.25. Khoi lweng ciia ga Lién Minh mang céc kiéu gen khac nhau
thugc da hinh GH/G1705A

Pay 1a mot két qua rat dang quan tdm vi ga Lién Minh mang kiéu gen AA
cta da hinh GH/G1705A tang trong nhanh, lai ¢6 s6 luong du 16n dé cé thé 1ap 10
gia dinh & thé hé xuat phat. Vi vy, dé tai da tién hanh phan tich sau hon su twong
tac giita cac kiéu gen cua da hinh GH/G1705A va tinh biét dén khéi luong co thé
& ga Lién Minh, 1am co s& cho cc budc nghién ctu tiép theo. Sau day 1a két qua
phan tich.

Anh huang cua tinh biét, da hinh GH/G1705A, tuong tac giira tinh biét va da
hinh GH/G1705A dén khéi luong co thé cua ga Lién Minh duoc thé hién trong
bang 4.10.

Két qua phan tich anh huong cua tinh biét, da hinh GH/G1705A, tuong tac
gitra tinh biét va da hinh GH/G1705A cho thay tinh biét anh huang rd rét téi khoi
luong co thé cua ga Lién Minh trong tat ca cac giai doan tudi. Piéu d6 phu hop véi
quy luat sinh truang chung cua gia cam, ga trong thudng c6 toe do sinh truéng nhanh
va c6 khéi luong cao hon so véi ga mai. Pa hinh GH/G1705A ¢6 anh huong téi khoi
luong co thé ciia ga tir tuan tudi 8 dén tuan tudi 20 (P<0,05), voi mixc do anh hudng
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tang dan. Trong nghién ctu nay khong tim thiy anh huéng cua tuong tac giira tinh
biét va da hinh GH/G1705A t6i khdi lwong co thé cua ga (P>0,05). Gia tri hé s6 xac
dinh (R?) ting dan qua cac giai doan tudi, thap nhat IGc 1 ngay tudi (11,93%) va cao
nhét 1dc 20 tuan tudi (50,94%). Diu d6 cho thay khi tudi ga cang ting thi mic do
anh huong cua tinh biét va da hinh GH/G1705A téi khéi lugng co thé cua ga ¢ do
tin cay cang cao.

Bang 4.10. Mirc d§ anh hwong caa tinh biét, da hinh GH/G1705A, twong tac

giira tinh biét va da hinh GH/G1705A dén khéi lwong co thé cia ga

Lién Minh
. . i Anh hwéng cia Twong tac giira tinh R?
R Anh hwéng cua .
Tl{ﬁn tinh biét da hinh biét va da hinh (%)
tuoi ) GH/G1705A GH/G1705A
GiatriP GiatriP GiatriP

1NT <0,0001 0,365 0,261 11,93
1 <0,0001 0,671 0,247 9,12
2 <0,0001 0,083 0,668 11,84
3 <0,0001 0,165 0,440 14,76
4 <0,0001 0,568 0,435 20,64
5 <0,0001 0,961 0,910 23,16
6 <0,0001 0,282 0,353 23,43
7 <0,0001 0,229 0,244 24,67
8 <0,0001 0,002 0,065 26,59
9 <0,0001 0,0004 0,739 22,67
10 <0,0001 0,0001 0,393 23,70
11 <0,0001 <0,0001 0,246 27,29
12 <0,0001 <0,0001 0,249 27,90
13 <0,0001 <0,0001 0,228 30,80
14 <0,0001 <0,0001 0,619 34,27
15 <0,0001 <0,0001 0,738 38,71
16 <0,0001 <0,0001 0,711 40,95
17 <0,0001 <0,0001 0,651 43,01
18 <0,0001 <0,0001 0,749 45,87
19 <0,0001 <0,0001 0,805 48,87
20 <0,0001 <0,0001 0,698 50,94

GT: Giai tinh. RZ Hé sb xac dinh. P<0,05: Sai khac c6 ¥ nghia théng ké
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Két qua bang 4.11 va 4.12 cho thiy anh huéng cu thé cua da hinh
GH/G1705A 18n khéi lugng cua ga Lién Minh tréng va mai. Di véi ga Lién Minh
trng (bang 4.11), ga mang kiéu gen AA c6 khi luong 16n hon rd rét so véi ga
mang kiéu gen GG & tuan tudi 8 va tir tuan 10 dén 20 (P<0,05); ga mang kiéu gen
AG c6 khéi lwong 16n hon 16 rét so véi ga mang kiéu gen GG ¢ cac tuan tudi 11,
12, 13 va 20 (P<0,05). Bdi voi ga Lién Minh mai (bang 4.12), g mang kiéu gen
AA c6 khdi lugng 16n hon 16 rét so voi ga mang kiéu gen AG tir tuan tudi 11 dén
17, ddng thoi 16n hon so véi ga mang kiéu gen GG tir tuan tudi 9 dén 20 (P<0,05);
ga mang kiéu gen AG c6 khdi lwong 16n hon ga mang kiéu gen GG trong giai doan

14-17 tuan tudi (P<0,05).

Bang 4.11. Mai lién hé giira cac kiéu gen ciia da hinh GH/G1705A véi khoi
lwong co thé cia ga Lién Minh tréng (LSM=+SE, g)

—
c
&>
5

tudi AA (n=29) AG (n=59) GG (n=241) a d

INT 33,94+0,52 34,12+0,37 33,67+0,18 0,28+0,28 0,46+0,46
1 60,93+1,42 60,44+1,00 59,45+0,49 0,74+0,75 0,25+1,25
2 107,28+2,85 102,05+1,99 104,67+0,99 1,30+1,51 -3,92+2,50
3 175,10+4,66 168,27+3,27 167,14+1,62 3,98+2,47 -2,85+4,09
4 258,03+6,82 256,22+4,78 250,80+2,37 3,62+3,61 1,80+5,99
5 345,76+9,13 341,25+6,40 343,46+3,17 1,15+4,83 -3,36+8,02
6 458,10+11,42 439,93+8,01 438,29+3,96 9,91+6,04 -8,26+10,03
7 571,07+14,73 562,37+10,33 548,32+5,11 11,37+7,80 2,68+12,94
8 711,17%+17,83 696,71%+12,50 665,98+6,18 22,60°9,43  8,14+15,66
9 853,38+20,80 849,02+14,58 811,07+7,21 21,15+11,01  16,79+18,27
10 1028,38°+24,44  1017,76%+17,14 969,02°+8,48 29,68°+12,94 19,06+21,47
11 1193,28°+28,94  1081,61°+20,29  1119,56°+10,04 36,86'+15,32 25,19+25,42
12 1390,83%+38,57  1337,47°+27,04  1260,69°+13,38 65,07°+20,41 11,72+33,88
13 1538,83°+41,45  1469,64°+29,06  1389,94°+14,38 74,44°+2194 5,26+36,41
14 1642,522+43,04  1575,39%+30,17  1504,71°+14,93 68,90"+22,78  1,78+37,80
15 1745,07°+43,89  1677,95%+30,77 1607,98°t+15,22 68,54"+23,23  1,43+38,55
16 1835,48°+44,66 ~ 1768,51%+31,31  1695,63°+1549 69,93"+23,64 2,95+39,23
17 1911,76°+44,58  1849,85*+31,25 1770,77°t1546 70,49"+2359  8,58+39,16
18 1974,10°+44,33  1916,56%°+31,08  1838,43"+15,38 67,84"+23,46 10,29+38,94
19  2035,41°+43,83  1978,71%+30,73  1899,60°+15,20 67,91"+23,19 11,21+38,50
20  2084,48*+43,66  2034,56°t30,61  1946,35"+15,15 69,07°+23,11 19,14+38,35

abab: C4c gid tri LSM c6 cac chit cai khac nhau trong cling hang thi s sai khac ¢6 ¥ nghia théng ké
(P<0,05). *: P<0,05; Cot a: anh huong cong gop; Cot d: anh huong troi ddi véi tinh trang khdi lugng co thé
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Bang 4.12. Méi lién hé giira cac kiéu gen ciia da hinh GH/G1705A véi khdi
lwong co thé cia ga Lién Minh mai (LSM+SE, )

Tuan a d

tudi AA (n=52) AG (n=81) GG (n=373)

1INT 31,15+0,41 31,46+0,33 31,43+0,15 -0,14+0,22 0,17+0,40
1 55,37+0,99 54,11+0,79 55,32+0,37 0,0240,53 -1,23+0,94
2 97,46+1,79 93,75+1,43 94,02+0,67 1,72+0,95 -1,99+1,72
3 149,90+3,00 151,4942,40 148,08+1,12 0,91+1,60 -2,50+2,88
4 214,94+4,43 218,32+3,55 217,47+1,65 -1,26+2,36 2,12+4,26
5 292,04+5,86 293,10+4,70 292,82+2,19 -0,39+3,13 0,67+5,64
6 379,10+7,00 382,14+5,61 377,83+2,61 0,63+3,74 3,67+6,74
7 478,56+8,68 466,86+6,96 472,61+3,24 2,97+4,63 -8,72+8,36
8 598,12+10,24 569,93+8,21 574,41+3,83 11,85"+5,47  -16,34+9,86
9 739,62°+15,84 714,85%+12,69 692,54°+5,91 23,54+8,45  -1,23+15,25
10 893,87%+17,43 850,67%°+13,96 834,90°+6,51 29,48"+9,30  -13,71+16,78
11 1034,04*+17,33  980,72"+13,89 962,34°+6,47 35,85'+9,25  -17,47+16,68
12 1163,38%+18,31  1104,32°+14,67  1073,90°+6,84  44,74'+9,77  -14,32+17,63
13 1274,65+19,43  1204,36°+15,56  1174,09°+7,25 50,28"+10,37 -20,01+18,71
14 1363,25%+19,60  1297,44°+15,70  1254,99°47,32  54,13"+10,46 -11,68+18,87
15 1433,98°%+19,78  1371,53°+16,01  1323,02°+7,46  55,48°+10,66 -6,97+19,23
16 1501,42%421,19  1432,72°+16,44  1385,95°+7,91 57,74'+11,31 -10,97+20,40
17 1560,62+22,04  1490,38°+16,68  1442,88°+8,05 58,87°+11,76 -11,36+21,22
18 1601,48%+22,97  1533,74*+18,40  1482,67°+8,58 59,41°+12,26  -8,33+22,11
19 1639,60°+23,61  1572,93*+18,92  1517,61°+8,81  60,99°+12,60 -5,68+22,73
20 1666,77%424,21  1602,42°+19,40  1545,43"+9,04 60,67°+12,92  -3,68+23,31

abab: Cc gid tri LSM c6 cac chir cai khac nhau trong cting hang thi su sai khac ¢ ¥ nghia thong ké
(P<0,05). *: P<0,05; Cot a: anh huéng cong gop; Cot d: anh hudng troi ddi vai tinh trang khdi lugng co thé

Két qua tuong tu cling duoc tim thay trong nghién cau cua Nie & cs. (2005b)

khi nghién ctru da hinh GH/G1705A trén céc giéng ga caa Trung Qudc. Ga cé kiéu
gen AA c6 khéi luong 16n hon so véi ga c6 kiéu gen AG va GG ¢ tat ca cac thoi

diém nghién cau, tir 14 ngay tudi dén 84 ngay tuoi (P<0,05); chiéu dai cang chan

lic 49, 56, 84 ngay tudi va ting khdi luong trung binh tir Iic méi né dén 4 tuan

tudi cua ga cé kiéu gen AA ciing cao hon so véi ga c6 cac kiéu gen con lai (P<0,05).

Tuy nhién, nghién ctru da hinh nay trén giéng ga Mong Tién Phong tir 1 ngay

tudi dén 20 tuan tudi, Nguyén Trong Tuyén (2017) cho biét khong c6 su sai khac
vé khéi luong gitra cac nhém ga cd céc kiéu gen AA, AG va GG. Tuong tu Al-
Khatib & Al-Hassani (2016) ciing cho biét c4c kiéu gen trong da hinh GH/G1705A
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khong anh huong dén khéi lwong co thé va ting khdi luong trung binh hang tuan
cua hai giéng ga Coob 500 va Hubbard F15. Su khac biét vé anh huong cua da
hinh GH/G1705A véi khéi lwong co thé cua ga trong trong cac nghién ctu trén co
thé 1a do cac nghién cru tién hanh trén cac gidng ga khac nhau, véi sé lwong mau
khac nhau.

Tac dong di truyén cong gop (a) va troi (d) caa da hinh GH/G1705A t6i khoi
lwong co thé cua ga Lién Minh ciing dwoc trinh bay ¢ bang 4.9, 4.11 va 4.12. Sy
sai khac c6 y nghia thdng ké cua tac dong di truyén cong gop (a) dén tinh trang
khéi lwong co thé tir 8 dén 20 tuan tudi duoc tim thdy trong nghién ciu nay
(P<0,05) (bang 4.9). Cu thé, dbi vai con tréng, anh hudng cua di truyén cong gop
c6 ¥ nghia thong ké & 8 tuan tudi va tir 10 dén 20 tuan tuoi (bang 4.11), d6i véi
con mai la tir 8 dén 20 tuan tudi (bang 4.12). Két qua nay hoan toan phu hop véi
két qua xac dinh vé anh huang cua da hinh GH/G1705A dén khéi luong co thé cua
ga Lién Minh. Két thiic 20 tuan tudi, tic dong cua di truyén cong gop (a) dén tinh
trang khéi luong co thé 1a 64,87 (69,07 trén con tréng va 60,67 trén con mai)
(P<0,05). biéu d6 mot lan nita khang dinh chon loc ga Lién Minh mang kiéu gen
AA c6 thé nang cao tinh trang khdi luong co thé. Gid tri di truyén cong gop la gia
tri di truyén duoc tir thé hé trude cho thé hé sau. Viéc chon loc dya vao kiéu gen
két hop véi gia tri di truyén cong gop tac dong tich cuc dén tinh trang khdi lwong
co thé ¢d thé mang lai hiéu qua chon loc tot hon so véi viéc chi dua vao kiéu hinh
cua con vat.

GH da duoc ching minh 1a mot trong nhiing gen quan trong anh hudng dén
toc do sinh truong va trao doi chat & dong vat (Feng & cs., 1997; Vasilatos-
Younken & cs., 2000). Nghién ciru cua Nie & cs. (2005b) cho thay gen GH ¢4 tinh
da hinh cao. Cac da hinh khac nhau ctia gen GH da dugc chitng minh c6 anh hudng
dén sinh truéng va ning suit thit & ga (Yan & cs., 2003; Mehdi & Reza, 2012;
Mu'in & Lumatauw, 2013; Nguyén Trong Tuyén, 2017). Két qua nghién cau nay
cho thay kiéu gen AA ctia da hinh GH/G1705A 1a kiéu gen troi, c6 anh huong tich
cuc tdi khdi lwong co thé cua ga Lién Minh. Dac biét, kiéu gen nay anh huong tich
cuc téi khéi lugng co thé ga Lién Minh véi sy sai khac co y nghia thong keé tir tuan
tudi thir 8. Trong cong tac chon loc ddi véi nhiéu gidng ga ban dia, 8 tuan tudi
duogc lay 1am mdc chon loc quan trong. Vi vay, da hinh GH/G1705A ¢4 thé duoc
xem nhu mét tng cir gen tiém ning dé chon loc nang cao khéi luong co thé & ga
Lién Minh.
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Nhu vay, 4 da hinh IGFBP2/G639A, INS/A3971G, INS/T3737C va
GHR/C571T khong c6 méi lién quan dang ké toi khéi luong co thé cua ga Lién
Minh. Chi ¢6 2 da hinh GH/G662A va GH/G1705A c6 mdi lién quan chit ché toi
khdi luong co thé ctia ga Lién Minh. Kiéu gen GG cua da hinh GH/G662A ¢6 anh
huong tich cuc téi khdi luong co thé cua ga Lién Minh tir tuan tudi 11 dén tuan
tudi 20, nhung sb lugng ca thé mang kiéu gen nay trong quan thé qua it (chi c6 38
ca thé, gom 8 tréng va 30 mai, khong du s6 luong dé ghép gia dinh) nén khong thé
sir dung kiéu gen nay 1am gen chi thi.

Riéng kiéu gen AA cua da hinh GH/G1705A c6 81 cé thé (29 trong va 52
méi), ¢ tac dong tich cuc téi khdi lwong co thé cua ga Lién Minh tir tuan tudi 8
dén tuan tuoi 20, du sé luong dé thanh 1ap téi thiéu 10 gia dinh ga phuc vu cho
cong tac nhan giong theo dong. Vi vay, dé tai da sir dung kiéu gen AA thuoc da
hinh GH/G1705A 1am Kkiéu gen chi thi dé thuc hién céc noi dung tiép theo.
4.3. CHON TAO NHOM GA LIEN MINH SINH TRUONG NHANH

Két thic noi dung 2, dé tai nghién ctru da quyét dinh chon 29 ga Lién Minh
trong va 52 ga Lién Minh mai mang kiéu gen AA thudc da hinh GH/G1705A
ghép thanh 10 gia dinh khong can huyét, ty 18 trong/mai 1a 1/5 1am thé hé xuat
phat (THXP). Sb ga con lai duoc dung dé du trir. Ap dung phuong phap chon
loc dya vao dic diém ngoai hinh, kiéu gen va két hop chon loc trong gia dinh,
gia tri gibng EBV (¢ thé hé 1 va thé hé 2) ldc 8 va 20 tuan tudi. Cac ca thé duogc
chon loc ¢6 ngoai hinh dic trung cua gidng, mang kiéu gen sinh truang nhanh
va c0 gia tri giéng lay tir cao tro xudng theo tirng gia dinh dén khi du s6 luong.
Sau khi chon loc ltc 20 tuan tudi, tién hanh ghép mai thé hé 30 gia dinh voi ty
lé trong/mai 1a 1/6 (cac ca thé con lai dung dé du trir). Bén 38 tuan tudi tién
hanh chon loc binh 6n ga méi theo ning suit triing. Sau d6 chon loc ga con cho
thé hé tiép theo tir nhitng bé me dat yéu cau. Két qua chon tao nhém ga Lién
Minh mang kiéu gen AA thudc da hinh GH/G1705A qua ba thé hé (THXP, thé
hé 1 va thé hé 2) duogc thé hién qua cac noi dung sau day:

4.3.1. Mt s6 chi tiéu vé sinh trwéng cia ga Lién Minh dwgc chon loc qua 2
thé hé
4.3.1.1. Ty Ié nuéi song

Ty 1é nudi séng cua ga Lién Minh mang kiéu gen AA thudc da hinh
GH/G1705A giai doan 1 ngay tudi dén 20 tuan tudi thé hé 1 va thé hé 2 dugc trinh
bay trong bang bang 4.13.
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Bang 4.13. Ty 1& nudi séng cia ga Lién Minh mang kiéu gen AA thudc da
hinh GH/G1705A giai doan 1 ngay tuoi dén 20 tuan tudi thé hé 1 va thé h¢ 2

Giai doan Tinh biét Chi tiéu Thé hé 1 Thé hé 2
Chung Pau ky (con) 726 1770
INT-8TT tréng méi Cubi ky (con) 690 1694
TLNS (%) 95,04 95,71
Pau ky (con) 94 287
Trbng Cudi ky (con) 92 284
TLNS (%) 97,87 98,95
ITT-20TT Dau ky (con) 215 388
Mai Cubi ky (con) 209 379
TLNS (%) 97,21 97,68

Ga Lién Minh giai doan INT - 8TT qua hai thé hé déu c6 ty 18 nudi song
(TLNS) cao, tir 95,04% dén 95,71%. Giai doan 9TT - 20TT, ga c6 TLNS cao hon,
dat 97,21 - 98,95%.

Theo Trinh Phu Cur & cs. (2012), ga Lién Minh nudi tai dia phuong c6 TLNS
thip nhat ¢ giai doan tir O - 6 tuan tudi (90,5 %), giai doan 6 - 12 tuan tudi dat
95,36 %; giai doan tir 12 - 18 tuan tudi dat 96,15 %. Nguyén nhan 1a do anh hudng
phuong thtrc nudi cua ngudi dan dia phuong, ¢ giai doan 0 - 6 tuan tudi ga con chu
yéu theo me nén TLNS thap. Giai doan truong thanh, ga da c6 kha nang mién dich
nén c6 stc séng cao hon. Ga Lién Minh trong nghién ctru nay ¢6 TLNS cao hon
$0 Vi tAc gia vira dan & céc giai doan tudi. Ga Lién Minh 12 giéng ga ban dia thich
nghi véi diéu kién nuoi chan tha trén dao Cat Ba, ching kiém an ty do trén mat dat
va c6 ban ning ty ap trimg nudi con. Khi dugc chon loc va dua vao thi nghiém, ga
duoc nudi um trong chudng trong nhirng tuan tudi dau tién, sau 6 ga duoc nudi ban
chan tha, dugc cho dn udng véi khau phan day du va can déi dinh dudng va duoc
phong tri bénh kip thoi. Ga dugc cham soc nudi dudng tét nén c6 TLNS cao. Diéu
d6 cho thay dan ga thich nghi tot voi diéu Kién cham soc nudi dudng cua thi nghiém.

Ga Mia chon loc va nhan thuan qua ba thé hé c6 TLNS dén 20 tuan tudi dat
93,55 % - 96,81 % (Ngb Thi Kim Cuc & cs., 2016a), ga Pong Tao c6 TLNS qua
ba thé hé chon loc dat 95,00 % - 97,22 % (L& Thi Thu Hién & cs., 2015a); ga Choi
tuong @ng 1a 96,17 % - 96,75 % (L& Thi Thu Hién & cs., 2015b). TLNS cua ga
Lién Minh trong nghién ctru nay ciing twong duong vai nghién ctru cua céc tac gia
trén. Pidu d6 cho thiy, ga Lién Minh khi dugc chim séc nudi dudng tét s& co
TLNS cao, dong thoi kha niang san xuat s& duoc nang cao hon so voi khi duoc nudi
chan tha tai dia phuong.
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4.3.1.2. Khoi lwong co thé

Khéi lwvgng cua ga Lién Minh tréng va mai tir 1 ngay tudi dén 20 tuan tudi &
thé hé 1 va thé hé 2 dugc trinh bay & bang 4.14, bang 4.15, hinh 4.26 va hinh 4.27.
Bang 4.14. Khéi lwong co thé cia ga Lién Minh tréng mang kiéu gen AA
thudc da hinh GH/G1705A tir 1 ngay tudi dén 20 tuan tudi qua ba thé hé

(Mean £ SE, g)

Tuan THXP Théhé1 Thé hé 2 Pan quan thé

tudi (n =29) (n = 30) (n = 30) (n = 329)

INT  33,94%0,52 33,76+0,18 33,81+0,09 33,55+0,16
1 60,93+1,42 61,90+0,49 63,46+0,34 59,7620,42
2 107,28+2,85 110,18+0,98 113,28+0,59 104,43+0,85
3 175,10+4,66 178,60+1,62 182,21+1,15 168,05+1,38
4 258,03+6,82 264,03+2,29 270,58+1,60 252,41+2,02
5 345,76+9,13 357,92+3,16 361,61+2,12 343,27+2,70
6 458,10+11,42 474,00+4,03 484,60+2,64 440,33+3,39
7 571,07+14,73 600,14+5,10 600,23+3,04 552,85+4,38
8 711,17°+17,83 736,39%+5,10 749,68°+259  675,47°45,35

(n = 251) (n = 856)
9 853,38+20,80 882,40+7,08 903,31+4,02 821,61+6,23
10  1.028,38+24,44 1.060,34+8,10 1.074,67+4,51  983,00+7,35
11 1.193,28+28,94 1.221,94+9,00 1.234,904¢529  1.137,1948,72
12 1.390,83+38,57 1.422,14+14,37 1.451,48+8,17  1.285,93+11,67
13 1.538,83+41,45 1.545,73+15,42 1.554,77+9,03  1.417,36+12,56
14 1.642,52+43,04 1.655,68+15,40 1.664,09+8,95 1.529,53+12,97
15  1.745,07+43,89 1.759,62+15,46 1.770,51+9,01  1.632,61+13,21
16  1.835,48+44,66 1.859,29+15,71 1.880,01+9,05 1.721,03+13,45
17 1.911,76+44,58 1.941,11+15,57 1.965,5049,07  1.797,38+13,44
18  1.974,10+44,33 2.018,00+15,62 2.050,07+9,01  1.864,40+13,36
19  2.035,41+43,83 2.083,68+15,60 2.109,48+8,94 1.925,76+13,21
20  2.084,48°+43,66 2.157,16°+16,51 2.183,03%+10,10 1.974,34°+13,19
(n=92) (n=284)

S6 lisu THXP duoc ly tir bang 4.7. Pan quan thé 1a dan ga Lién Minh dwoc theo ddi & noi dung 2. Thé
hé 1 va thé hé 2, riéng 8 va 20 tuan tudi can toan dan. *°: C4c gia tri Mean c6 cac chir cai khac nhau trong
cuing hang thi sy sai khac c6 ¥ nghia thdng ké (P<0,05).

Két qua cho thiy khéi lwong cua ga Lién Minh tréng va mai déu ting dan
qua Ccac tuan tudi. Pong thoi, khdi lwong cia ga tréng va mai & mdi tuan tudi co
xu hudng ting dan qua ba thé hé chon loc. Cu thé, Iic 8 tuan tudi, khdi luong co
thé ciia ga Lién Minh tréng o thé hé xuat phat, thé hé 1 va thé hé 2 dat trong tng
14 711,17; 736,39 va 749,68 g; cao hon so véi dan quan thé (P<0,05). Bén 20 tuan

96



tudi, khdi luong co thé ga trong thé hé xuit phat dat 2.084,48 g, thé hé 1 ting 1én
2.157,16 g, tang 182,82 g (9,26%) so véi dan quan thé (P<0,05); thé hé 2 ting 1én
2.183,03 g; tang 208,69 g (10,57%) so voi dan quan thé (P<0,05).

Tuong ty trén dan ga Lién Minh méi (bang 4.15), IGc 8 tuan tudi, khéi luong
co thé cua ga & thé hé xuat phat, thé hé 1 va thé hé 2 dat lan luot ting dan 12 598,12g,
612,869 va 622,39 g, cao hon so véi dan quan thé (P<0,05). Bén 20 tuan tudi, khdi
luong ga mai thé hé xuét phat 14 1.666,77 g; thé hé 1 dat 1.717,94 g, tang 150,91 g
(9,63%) so vé6i dan quan thé; sang thé hé 2 dat 1.726,03 g, tang 1én 159 g (10,15%)
s0 Véi dan quan thé.

Bang 4.15. Khdi lwong co thé cia ga Lién Minh mai mang kiéu gen AA
thuéc da hinh GH/G1705A tir 1 ngay tudi dén 20 tuan tuéi qua ba thé hé
(Mean £ SE, g)

Tuan THXP Thé hé 1 Thé h¢ 2 Pan quan thé

tuoi (n=52) (n = 30) (n = 30) (n =506)

INT 31,15+0,41 31,66+0,14 32,14+0,09 31,41+0,13
1 55,37+0,99 56,15+0,35 56,71+0,28 55,13+0,32
2 97,46%1,79 99,16+0,69 100,69+0,53 94,33+0,57
3 149,90+3,00 153,50+1,08 157,39+1,15 148,82+0,96
4 214,94+4,43 220,67+1,74 224,82+1,33 217,34%1,42
5 292,04+5,86 302,33+2,17 308,26+1,69 292,78+1,88
6 379,10+7,00 397,83+2,68 405,03+1,99 378,65+2,24
7 478,56%8,68 504,32+2,71 510,39+1,96 472,30%2,78
8 598,12°+10,24 612,86%2,37 622,39%+1,80 576,13°3,30

(n = 439) (n = 838)
9 739,62+15,84 764,28+3,66 785,17+3,21 700,95+5,11
10 893,87+17,43 912,29+4,08 948,27+3,54 843,485,60
11 1.034,04#17,33 1.031,13+4,23 1.072,08+3,74 972,655,63
12 1.163,38+18,31 1.182,89+4,69 1.208,45+4,23 1.087,96+5,99
13 1.274,65+19,43 1.292,45%5,00 1.318,32+4,19 1.189,27+6,37
14 1.363,25+19,60 1.394,06+5,10 1.397,59+3,97 1.272,91+6,45
15  1.433,98+19,78 1.460,3045,13 1.479,19+3,79 1.342,19+6,59
16 1.501,42+21,19 1.527,73+5,08 1.550,78+3,73 1.405,30+6,97
17 1.560,62+22,04 1.587,76%5,05 1.615,58+3,53 1.462,58+7,25
18 1.601,48+22,97 1.637,105,03 1.658,09+3,39 1.503,05+7,54
19  1.639,60+23,61 1.668,18+4,93 1.688,89+3,23 1.539,00+7,76
20  1.666,77°+24,21 1.717,94%7,16 1.726,03%6,56 1.567,03°7,94
(n = 209) (n =379)

S6 lisu THXP duoc ly tir bang 4.8. Pan quan thé 1a dan ga Lién Minh dwoc theo ddi & noi dung 2. Thé
hé 1 va thé hé 2, riéng 8 va 20 tuan tudi can toan dan. *°: C4c gia tri Mean c6 cac chir cai khac nhau trong
cling hang thi sy sai khac c6 ¥ nghia thong ké (P<0,05).
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Két qua trén cho thay khéi luong caa ga Lién Minh tréng va mai déu c6 xu
huéng ting nhiéu nhat sau thé hé chon loc dau tién, ting cham hon & thé hé thir 2.
Xu huéng nay ciing duoc thé hién trong mot sé két qua nghién ctu nhan gidng
theo dong trén ga ban dia da duoc cdng bd. Ga Lac Thuy tréng qua bdn thé hé
chon loc c6 khéi lugng 20 tuan tudi lan luot ting dan 1a 2.008,24; 2.160,33;
2.225.47 va 2.265.94 g; twong tu ga mai c6 khdi luong lan luot 1a 1.692,35;
1.768,86; 1.800,67 va 1.833,38 g; trong d6 khdi luong ga trong va mai déu tang
nhiéu nhat 1a & thé hé 1, sau d6 tang cham dan va 6n dinh & céc thé hé sau (Nguyén
Thi Mudi, 2021). Hoang Anh Tuén (2022) cho biét ga Mia dong tréng qua ba thé
hé chon loc kiéu gen nang cao khéi lugng co thé c6 khdi luong con trong ting dan
tir 2.206,33 g & thé hé xuat phat 1&n 2.251,14 g & thé hé 1 va 2.280,03 g ¢ thé hé 2;
tuong tu ga mai c6 khdi luong qua ba thé hé 1a 1.606,87; 1.640,11 va 1.690,98 g.
Lé Thi Thu Hién & cs. (2015a) cho biét ga Pong Tao qua bon thé hé chon loc theo
huéng nang cao khéi luong co thé, khéi lwong ga tréng ting dan va 6n dinh qua
bdn thé hé 14 2.506,33; 2.551,00; 2.602,33 va 2.588,33 g; twong tu trén ga mai dat
1.920,67; 1.946,67; 1.977,67 va 1.950,33 g. Nhu vay, trong nhan gidng theo dong
ga ban dia n6i chung, khéi lwong ga chon loc thudng dugc nang 1én va 6n dinh dan
qua 3-4 thé hé.

Khéi lwong (g)
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Hinh 4.26. Khoi lwgng ciia ga Lién Minh trong tir 1 ngay tudi dén 20 tuan
tudi va dan quan thé
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Khéi lwong ga tréng va mai ¢ thé hé 2 trong nghién ciru nay ciing cao hon
so vé6i két qua nghién cau cua Trinh Phi Ctr & cs. (2012) khi danh gid so bd
ngudn gen ga Lién Minh tai dia phuong, tic gia cho biét luc 20 tuan tudi khdi
lwong ga trong 1a 1.886,53 g va khéi luong ga mai 1a 1.565,42 g. Nhu vay, ga
Lién Minh qua chon loc hai thé hé c6 khéi lwong cao hon rd rét so véi dan ga
quan thé nghién ctru trude do.
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Hinh 4.27. Khéi lrong cia ga Lién Minh mai tir 1 ngay tudi dén 20 tuan tudi
va dan quan thé

Vii Cong Quy & cs. (2016) nghién ctru chon loc va nhan thuan ga Lién Minh
qua ba thé hé cho biét ga tréng 20 tuan tudi dan chon loc c6 khéi lugng 2.001,68
g; ga mai 1.727,31 g. Két qua trén ga tréng TH1 va TH2 trong nghién ctu nay cao
hon so véi tac gia vira dan, ga mai c¢6 khéi lugng twong duong. Piéu d6 cho thay
viéc chon loc ga Lién Minh bang phuong phap két hop gitra kiéu gen véi ngoai
hinh va gié tri gidng da dat hiéu qua cao hon so véi chon loc theo phuong phap
truyén théng.
4.3.1.3. Lwong thic @n tiéu ton va hi¢u qud siv dung thikc in

Luong thirc 4n tiéu tén va hiéu qua sir dung thirc 3n cta ga Lién Minh thé hé
1 va thé hé 2 dugc trinh bay & bang 4.16 va 4.17.
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Bang 4.16. Lwong thire fn tiéu tén cia ga Lién Minh thé hé 1 va thé hé 2

(g/con)
Giai doan Thé hé 1 Thé hé 2
(Tuén tudi) Trong Maéi Trong Maéi
1NT-1 68,71 72,53
1-2 93,87 98,21
2-3 111,19 116,34
3-4 166,02 173,07
4-5 179,45 184,99
5-6 208,13 215,10
6-7 267,53 276,32
7-8 313,20 318,63
1 NT-8 1408,1 1455,19
8-9 398,29 337,63 389,55 342,82
9-10 432,78 367,72 440,92 369,11
10-11 458,42 382,27 454,64 387,71
11-12 463,45 399,69 468,52 407,2
12-13 504,27 429,01 498,26 425,78
13-14 546,72 460,49 551,05 475,79
14-15 566,39 509,13 572,01 501,85
15-16 583,73 532,17 587,98 538,32
16-17 642,8 573,21 639,92 565,3
17-18 660,48 577,26 666,91 585,31
18-19 678,41 595,63 676,37 599,72
19-20 687,25 617,91 687,25 621,53
CA KY 8.031,09 7.190,22 8.088,57 7.272,63

Két qua bang 4.16 cho thiy luong thirc an tiéu tén cua ga Lién Minh qua hai
thé hé tang dan qua cac tuan tudi, co xu hudng ty 1é thuan vai sy ting 1én cia khoi
lugng co thé. Két thiic 20 tuan tudi, lwong thic an tiéu ton cia ga Lién Minh & thé
hé 1 14 8.031,09 g/con vai con tréng va 7.190,22 g/con véi con mai; thé hé 2 tuong
g 12 8.088,57 g/con va 7.272,63 g/con. Két qua nay phi hop véi nghién ciu caa
Vii Cong Quy & cs. (2016) theo ddi trén dan ga Lién Minh hat nhan cho biét két
thic 20 tuan tudi, luong thirc an thu nhan cua ga Lién Minh trong khoang 7.756,61
- 8.849,94 g/con.

Ngb Thi Kim Clc & cs. (2016a) cho biét tiéu ton thirc an tir mgi ng dén 20
tuan tudi cho ga Mia tréng & thé hé 1 va thé hé 2 lan luot 14 8.120,95 g/con va
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8.075,84 g/con; tuong rng ¢ ga mai la 7.713,89 g/con va 7.668,78 g/con. Tuong
tu v6i ga Mong 1a 8.286,53 g/con va 8.195,11 g/con ddi véi con tréng; 7.777,53
g/con va 7.684,11 g/con dbi vai con mai (Ngd Thi Kim Cuc & cs., 2016b). So véi
gidng ga Mia va ga Mong, luong thirc an tiéu tén cua ga Lién Minh trong nghién
ctru nay thap hon ddi véi con mai va tuong duong véi con tréng.

Hiéu qua st dung thire 4n cta ga Lién Minh qua hai thé hé chon loc duoc
trinh bay & bang 4.17. Két qua cho thay tiéu tén thie an/kg ting khdi luong (FCR)
ctia ga Lién Minh c6 xu hudng ting dan qua cac tuan tudi. Tinh ca chu ky 20 tuan
tudi, FCR cua ga Lién Minh tréng va mai ¢ thé hé 1 1a 3,78 va 4,26 kg: thé hé 2
tuong ung la 3,76 va 4,30 kg.

Bang 4.17. Hiéu qua sir dung thike dn (FCR) ciia ga Lién Minh thé hé 1 va
thé hé 2 (kg)

Ny Théhé 1 Thé hé 2
Tuan tuoi . L. . ..
Trong Mai Trong Mai
1 2,62 2,69
2 2,26 2,32
3 2,06 2,11
4 2,10 2,15
5 2,09 2,14
6 2,06 2,10
7 2,11 2,18
8 2,20 2,23
9 2,12 2,38 2,13 2,39
10 2,18 2,4 2,2 2,37
11 2,27 2,5 2,28 2,46
12 2,28 2,52 2,26 2,52
13 2,42 2,64 2,44 2,63
14 2,6 2,78 2,61 2,83
15 2,77 3,01 2,78 3,02
16 2,94 3,23 2,93 3,23
17 3,15 3,47 3,14 3,45
18 3,36 3,72 3,34 3,72
19 3,58 4,02 3,57 4,02
20 3,78 4,26 3,76 4,30

Nguyén Trong Tuyén (2017) cho biét ga Méng Tién Phong ¢ tiéu ton thirc
an trung binh tir 1 dén 15 tuan tudi qua ba thé hé chon loc 1a 3,70 kg. Theo Bui
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Hitu Poan & Nguyén Vian Luu (2006), ga H ¢6 tiéu tén thirc an trung binh tir 1
dén 12 tuan tudi 1a 3,23 kg. Tiéu tn thic dn ciia ga Mia trung binh tir 1 dén 20
tuan tudi qua hai thé hé 1a 3,51 va 3,54 kg trén con trong va 4,01; 4,05 kg trén con
méi (Hoang Anh Tuan, 2022). Nhu vay, ga Lién Minh thé hé 1 va thé hé 2 trong
nghién ciru nay c6 tiéu tén thire dn thip hon so véi ga HH, ga Mong Tién Phong
nhung cao hon so véi ga Mia.

4.3.1.4. Két qud chen loc khéi Iwong co thé ga Lién Minh thé hé 1 va thé hé 2

Két qua chon loc khdi luong co thé ga Lién Minh thé hé 1 va thé hé 2 lic 8
va 20 tuan tudi dugc thé hién ¢ bang 4.18.

Két qua cho thay khdi luong co thé cua ga tréng va méi déu ting 1én qua hai
thé hé chon loc. Luc 8 tuan tudi, khéi lugng con trong sau chon loc tang tir 801,26
g & thé hé 1 1én 858,43 g (7,14%) ¢ thé hé 2; con mai ting tir 653,05 g & thé hé 1
lén 667,56 g (2,22%) ¢ thé hé 2. Tuong ty, 10c 20 tuan tudi, con tréng sau chon
loc tang tir 2230,83 g & thé hé 1 1én 2409,73 g (8,02%) & thé hé 2; con mai ting tir
1730,81 g ¢ thé hé 1 1én 1761,53 g (1,77%) & thé hé 2.

Li sai chon loc tinh trang khéi lwong co thé 8 tuan tudi qua hai thé hé cua ga
trong la 64,87 - 108,75 g; cao hon so v&i ga méi tuong ung la 40,19 - 45,17 g.
Tuong tu, li sai chon loc tinh trang khdi luong co thé 20 tuan tudi cua ga trong 1a
73,67 - 226,70 g, cao hon nhiéu so véi li sai chon loc cua ga mai chi dat 12,87 -
34,50 g. Diéu nay duoc ly giai 1a do ty I& chon loc ga tréng thap hon kha nhiéu so
v6i ga méi. Qua hai thé hé, ty 1& chon loc cia ga trong la 33,53 - 37,45 % ldc 8
tuan tudi va 21,13 - 65,22 % lac 20 tuan tudi, trong khi ty & chon loc d6i véi ga
mai cao, tir 46,30 dén 48,97 % ldc 8 tuan tudi va 63,32 - 90,91 % lic 20 tuan tudi.
Két qua nay c6 xu hudng tuong tu véi nghién cau cua Nguyén Quy Khiém & cs.
(2021). Téc gia cho biét khi chon tao dong trong LV1 theo huéng nang cao khoi
luong co thé, li sai chon loc khéi lwgng co thé 8 tuan tudi ¢ con tréng qua bon thé
hé rat cao, dat 284,60 — 308,83 g, trong khi con mai chi dat 133,28 - 137,43 g.
Tuong ty VGi nghién ciu cua Tran Qudc Hung & cs. (2022) khi nghién ciu chon
loc nang cao khdi luong co thé dong trong LZ qua bdn thé hé, li sai chon loc cua
con trong dat 132,45 - 151,34 g, trong khi con mai chi dat 50,04 - 72,12 g. Nhu
vay, doi véi chon tao dong trong theo hudng nang cao khéi luong co thé, li sai
chon loc cao & con tréng sé thuan loi cho viéc chon loc nang cao khéi lugng co thé
ctia ga qua cac thé hé.
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Bang 4.18. Két qua chon loc khéi lwong co thé ga Lién Minh thé hé 1 va

thé hé 2
Thoi Thé hé 1 Thé hé 2
chfgﬁlilq c Dan Chi ticu VT Tréng Mai Tréng Mai
INT n Con 726 1770
LN Con 251 439 856 838
Qt‘ﬁzn Mean g 73639 612,86 749,68 622,39
SD g 80,75 49,76 7592 52,07
n Con 94 215 287 388
Mean g 801,26 65305 85843 667,56
8TT SD g 4459 2806 3611 31,13
Chon Ty I¢ chon loc % 37,45 48,97 33,53 46,3
loc Ly sai chon loc g 64,87 40,19 108,75 4517
HEé so6 di truyén
(1" + SE) y 0,55 + 0,05 0,44 0,03
Hi¢u qua chon loc g 35,68 22,1 47.85 19,87
.o Con 92 209 284 379
Qt‘ﬁzn Mean g 2157,16 1717,04 218303 1726,03
SD g 15833 10351 170,17 127,76
n Con 60 190 60 240
Mean g 2230,83 1730,81 2409,73 1761,53
20TT SD g 13511 9881 92,75 8176
Chon Ty 1é chon loc % 6522 90,91 2113 63,32
loc Ly sai chon loc g 73,67 12,87 226,70 35,50
ZI]% iOSdE‘)tmyen 0,43 + 0,07 0,25 + 0,04
Hiéu qua chon loc g 31,68 5,53 56,68 8,88

Hé s6 di truyén cua mdi tinh trang 1a chi tiéu phan anh ban chat di truyén cua

tinh trang @9, 1a can ctr khoa hoc dé xac dinh phuong phéap chon loc thich hop

nham nang cao hiéu qua chon loc. Hé s6 di truyén tinh trang khéi luong co thé 8
tuan tuoi cua ga dat muc kha cao, o thé hé 1 14 0,55 va giam xudng & thé hé 2
(0,44). Sai s6 caa hé s6 di truyén 8 tuan tudi ciing giam dan qua hai thé h¢, tir 0,05
& thé hé 1 xubng con 0,03 & thé hé 2. Ldc 20 tuan tudi, hé sé di truyén giam xudng
tir 0,43 ¢ thé hé 1 con 0,25 & thé hé 2; sai s6 cua hé sé di truyén giam twong Gng
tir 0,07 xudng 0,04. Piéu d6 cho thay qua quéa trinh chon loc, tinh trang khéi luong
co thé ga da co su di truyén 6n dinh hon. Két qua vé hé sé di truyén tinh trang khoi
lugng co thé khi nghién ciu trén cac gidng ga ban dia 16ng mau khac ciing cho céac
két qua khac nhau. Hé sb di truyén vé khéi luong co thé 8 tuan tudi cua ga Mia
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GM1 & muc trung binh 12 0,43 (Nguyén Quy Khiém & cs., 2018); cua ga long mau
TN1 nim trong khoang 0,32 - 0,49 (Pham Thay Linh & cs., 2020); ga LZ 12 0,41
(Tran Quéc Hung & cs., 2022); ga LV4 & muc rat cao 12 0,74 (Hoang Tuin Thanh,
2017); trong khi ¢ dong ga BT lai & muc thap 12 0,21 (Lé Thanh Hai & cs., 2021).
Hé sé di truyén tinh trang khéi luong co thé 8 tun tudi va 20 tuan tudi cia ga Lac
Thay LT1 lan luot 12 0,348 va 0,235 (Nguyén Thi Mudi, 2021). Nhu vay, tinh
trang khéi luong co thé ciia ga c6 hé s6 di truyén & mic trung binh dén cao, ¢6 su
bién dong gitra cac do tudi va giita cac dong, giéng khéc nhau.

Hiéu qua chon loc phu thugc vao nhiéu yéu tb, trong do c6 li sai chon loc. Li
sai chon loc cang cao thi hiéu qua chon loc cang I6n. Hiéu qua chon loc tinh trang
khdi legng co thé 8 tuan tudi cua ga trong déu cao hon cuia ga mai qua hai thé he.
Cu thé, hiéu qua nay trén ga tréng 1a 35,68 - 47,85 g; trong khi trén ga mai dat thap
hon, chi tir 19,87 dén 22,10 g. Twong tu, hiéu qua chon loc khéi luong co thé 20
tuan tudi trén con trong dat 31,68 - 56,68 g; trong khi trén ga mai chi dat 5,53 -
8,88 g. Két qua nay c6 xu hudng twong ty so véi nghién ciu cia Nguyén Quy
Khiém & cs. (2016) vé hiéu qua chon loc d6i voi dong trong ga TN1 vé tinh trang
khoi luong co thé 8 tuan tudi, con trong la 109,52 g; trong khi con mai chi dat
29,93 g. Nguyén nhan Ia do ty I& chon loc cua con trong thap hon con mai rat
nhiéu. Li sai chon loc ty I& nghich vai ty 1& chon loc. Vi vay, ty & chon loc cang
thap thi hiéu qua chon loc cang cao.
4.3.1.5. Gia tri giéng woc tinh cia tinh trang khéi liwong co thé ga Lién Minh
thé hg 1 va thé hé 2

Gia tri gidng wdc tinh ddi véi tinh trang khéi luong co thé 20 tuan tudi cua
ga Lién Minh ¢ thé hé 1 va thé hé 2 dugc thé hién & bang 4.19.

Két qua cho thay gia tri gibng trung binh cua tinh trang khéi luong co thé 20
tuan tudi ting 1én qua hai thé hé trén ca ga trong va ga mai dugc chon loc. Piéu d6
hoan toan phu hop véi quy luat caa chon loc. Qua hai thé hé chon loc, kha nang di
truyén dat cac gen tot nang cao khdi luong co thé tir doi bd me sang doi con da
tang 1én.

Tinh trang khéi luwong co thé cua ga 1a tinh trang sé lwong, chiu anh huong
boi yéu tb di truyén va yéu té ngoai canh. Do d6, néu chi chon loc thdng qua gia
tri kiéu hinh s& c6 d6 chinh xéc thap vi khdng loai trir dwoc anh hudng cua cac yéu
t6 moi truong. Mat khac, tinh trang nay chiu anh huéng cua yéu té di truyén voi
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hé s6 di truyén uéce tinh 120,25 - 0,55 (bang 4.18). Trong khi d6, gia tri gidng cua
ting cé thé duoc wéce tinh bang phuong phap BLUP, da dugc hiéu chinh dé loai
trir anh hudng cua cac yéu to méi trudng. Gia tri gidng cua tirng cac thé duge wdc
tinh dya trén ning suét caa chinh ban than con vat va cua tit ca cac ca thé ¢ trong
hé phd ¢6 quan hé ho hang véi con vat. Véi nhitg wu diém nay, viéc chon loc dua
trén gié tri gidng uéc tinh s& dat do chinh xac cao hon so véi chon loc theo gia tri
Kiéu hinh thong thudng. Phuong phap chon loc két hop gitra ngoai hinh, kiéu gen
va gié tri gibng trong nghién cau nay s& lam ting do chinh xac caa chon loc.
Bang 4.19. Gi4 tri giong wée tinh ddi véi tinh trang khéi lwgng co thé 20
tuan tudi cia ga Lién Minh thé hé 1 va thé hé 2

o So lwgng Gia tri Gia tri Gia tri
A 1A , n Ty 1€ chon A A A
The hé Tinh biét BN chon lgc giong giong giong
loc (%) \ giong_ ]
(con) trung binh  thap nhat cao nhat

P Trong 65,22 60 9,55 -147,49 199,47
Thé hé 1 .

Mai 90,91 190 4,17 -92,49 158,22

P Trong 21,13 60 103,62 63,93 180,70
Thé hé 2 .

Mai 63,32 240 29,28 -15,84 127,04

Toém lai, ga Lién Minh mang gen AA thudc da hinh GH/G1705A qua hai
thé hé chon loc c6 ty & nudi séng cao, dat 95,04 - 95,71% giai doan INT - 8TT,
97,21 - 98,95% giai doan 9TT - 20TT. Llc 20 tuan tudi, khdi lugng co thé ga
trong thé hé 1 dat 2.157,16 g, thé hé 2 dat 2.183,03 g; khdi lwong ga mai thé hé
1 dat 1.717,94 g, thé hé 2 dat 1.726,03 g; cao hon so voi dan quan thé. Luong
thire 3n tiéu ton va FCR ca giai doan tir INT - 20TT ¢ thé hé 1 14 8.031,09 g/con
va 3,78 kg trén con tréng, 7.190,22 g/con va 4,26 kg trén con méi; thé hé 2 twong
g 12 8.088,57 g/con va 3,76 kg trén con tréng; 7.272,63 g/con va 4,30 kg trén
con mai.

4.3.2. Két qua xac dinh mat sé chi tiéu danh gia kha niing sinh san cia ga Lién
Minh mang kiéu gen AA thudc da hinh GH/G1705A thé h¢ 1

Dé tai tién hanh theo ddi kha ning sinh san cua ga Lién Minh mang kiéu gen
AA thudc da hinh GH/G1705A thé hé 1 va 16 dbi chung tir luc vao dé dén két
thic 74 tuan tudi. Két qua duoc thé hién & céc noi dung dudi day:
4.3.2.1. Tuéi dé va khéi lwong ga mdi

Tuoi dé va khéi lwong cua ga Lién Minh mai thé hé 1 va 16 dbi ching chua

dugc chon loc kiéu gen dugc thé hién ¢ bang 4.20.
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Bang 4.20. Tudi dé va khoi hrgng ga Lién Minh thi nghiém

o Thé hé 1 Poi chieng
Chi tiéu
n Mean SD n Mean SD
Tudi dé dat ty & 5% (ngay) 3 163 3,61 3 157 2,65
Tubi dé dinh cao (ngay) 3 244 4,58 3 236 4,36
Khéi luong ga mai khi dé 5% (g) 180 1.861,82% 39,53 180 1.717,32® 36,67

Khéi luong ga mai khi dé dinh cao (g) 180 1.984,21° 46,89 180 1.823,65° 54,70

ab: C4c gia tri Mean c6 céc chir cai khac nhau trong cling hang thi sy sai khac c6 y nghia thong ké
(P<0,05)

Két qua cho thay khéi lugng ga ¢ thé hé 1 khi dé 5% va dé dinh cao lan
luot 13 1.861,82 g va 1.984,21 g; cao hon so voi khdi luong cua ga o 16 doi
chiing (twong tng 12 1.717,32 g va 1.823,65 g) v&i P<0,05. Ga & thé hé 1 dé dat
ty 1¢ 5% luc 163 ngay, muon hon so véi 16 d6i chiung 6 ngay; dé dinh cao luc
244 ngay, muodn hon so véi 16 doi chung 8 ngay, déu véi chénh léch khong ro
rét (P>0,05). Két qua nay phu hop vai quy luat sinh hoc néi chung, ga sinh
truong nhanh hon thi sé thanh thuc muon hon.

Vii Cong Quy & cs. (2016) cho biét ga Lién Minh chon loc nhan thuan qua
ba thé hé c6 tudi dé qua trimg dau tién 1a 148-151 ngay, tudi dé 5 % la 24 tuan, ga
mai ¢6 khdi luong 1.752-1.784 g; tudi dé dinh cao 1a 32-33 tuan; ga Lién Minh thé
hé xuat phat va thé hé 1 trong nghién ciru nay c6 tudi dé mudn hon va khdi luong
g3 mai cao hon so voi nghién ciru cua tac gia trén, trong khi d6 két qua trén ga mai
16 d6i chung 1a tuong duong.

Tuoi dé 5 % cua ga Lién Minh ¢ thé hé 1 trong nghién ctru ndy mudn hon so
véi ga Lac Thay twong ung la 138-142 ngay (Nguyén Thi Mudi & cs., 2020) va
ga To 14 145-157 ngay (Pham Cong Thiéu & cs., 2018); twong duong véi ga Mdng
161 ngay tudi (Ngd Thi Kim Clc & cs., 2016b), ga Pong Tao 157-166 ngay tuoi
va mudn hon so véi ga Choi 190-197 ngay (L& Thi Thu Hién & cs., 2015b). Nhu
vay, ga Lién Minh mang gen sinh truéng nhanh trong nghién ciru nay c6 tudi dé
nam trong khoang trung binh tudi dé cua cac giéng ga noi.

4.3.2.2. Ty Ié dé, ning sudt trieng va tiéu ton thirc dn/10 trieng

Ty 1é dé, nang sut trang va tiéu ton thirc dn/10 trang cia ga Lién Minh thé
hé 1 va 16 dbi chig duoc theo dbi tir 23 dén 74 tuan tudi. Két qua duogc thé hién
¢ bang 4.21 va hinh 4.28.
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Bang 4.21. Ty 1& dé, niing sut trirng va tiéu tén thire dn/10 trieng caa ga
Lién Minh thi nghiém

Giai Théhé 1 (n=3) Péi chieng (n = 3)
doan Ning suit 9 Ning suat <
i} Ty lé dé . TTTA/10 Ty lé dé . TTTA/10
(tuan treng/méi | trieng/mai .
2. (%0) . tring(kg) (%) ) trirng (ko)
tuoi) (qua) (qua)
23-24 5,60 0,78 14,26 8,37 1,17 13,65
25-28 20,97 5,87 4,81 26,18 7,32 4,76
29-32 28,45 7,97 3,90 32,20 9,01 4,01
33-36 33,68 9,43 3,95 36,37 10,18 3,88
37-40 32,82 9,19 3,91 35,20 9,85 3,90
41-44 29,93 8,38 4,07 34,39 9,63 3,96
45-48 29,23 8,19 4,12 31,17 8,73 4,06
49-52 28,51 7,98 431 30,23 8,46 4,57
53-56 26,80 7,50 4,60 27,08 7,58 4,83
57-60 24,70 7,49 4,96 25,38 7,77 4,75
61-64 20,97 5,87 5,77 23,86 7,49 4,85
65-68 19,72 5,52 5,69 20,16 5,65 5,71
69-72 18,59 5,21 5,73 17,95 5,03 5,59
73-74 16,52 2,31 6,12 16,21 2,27 6,28
CA KY 91,69 5,44 100,14 5,34

Qua trinh dé trang cua ga Lién Minh phu hop véi quy luat chung; bat dau dé
khi 23 - 24 tuan tudi, véi ty 1& dé o thé hé 1 va 16 d6i chung tuong tng 1a 5,60 %
va 8,37 %; dat dinh cao ¢ 33 - 36 tuan tuoi (33,68 % ¢ thé hé 1 va 36,37 % & 16
d6i chiing). Tur tuan 37 dén tuan 56, ty Ié dé twong d6i on dinh; dao dong trong
khoang 27,08 - 35,20 %. Tir tuan 57, ty 1& dé giam nhanh. Giai doan 73 - 74 tuan
tuoi, ty 18 dé con 16,52% & thé hé 1 va 16,21 % & 16 d6i ching. Tinh chung ca ky,
nang suét trang dat 91,69 qua/mai o thé hé 1 (ang vai ty & dé 25,19%), thap hon
so véi 16 ddi chung dat 100,14 qua/mai 1a 8,45 qua/mai. Tuy nhién, su sai khéc
gitta hai 16 khong c6 y nghia théng ké (P>0,05).

Trén cung d6i twong ga Lién Minh, Tran Thi Binh Nguyén (2020b) cho biét
nang suit treng/mai tir 25 dén 44 tuan tudi trung binh 12 43,71 qua; Vii Cong Quy
& cs. (2016) cho biét ning suat tring/mai/68 tuan tudi 1a 90,59 - 90,84 qua. Trén
gidng ga Mia, Ngb Thi Kim Clic & cs. (2016a) cho biét qua ba thé hé chon loc, ga
Mia c6 ning suit trang 38 tuan tudi dat 21,68 - 22,45 qua/mai. Ning suit
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trirng/mai/nam cua ga Pong Tao 1a 67,88 - 68,54 qua; ga Choi twong tng la 26,54
- 27,14 qua. Tran Ngoc Tién & cs. (2021) cho biét ga Lac Thuy ¢ ning sut tring
tir 20 dén 52 tuan tuoi dat 75,3 qua.

Dién bién qua trinh d¢ trang cua ga trong 2 16 duoc biéu dién qua hinh 4.28.
T§ 1§ dé
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Giai doan (tudn
——Théh¢1  —=—Lo Ddi ching
Hinh 4.28. Ty I¢ dé ciia ga Lién Minh thé hé 1 va 16 d6i chirng

TTTA/10 tring cao nhét ¢ tuan dé dau tién, sau d6 giam dan khi ty 1¢ dé cua
dan ga ting 18n, va ting dan & giai doan cudi cua chu ky dé trang. TTTA/10 tring
trong ca giai doan tir 23 dén 74 tuan tudi ¢ thé hé 1 1a 5,44 kg, cao hon so véi ¢ 16
DC (12 5,34 kg) nhung ciing & muc sai khac khong cé y nghia thong ké (P>0,05).
Két qua trong nghién ctru nay thip hon so véi ga Mia va ga Mdng trong cong bd
cua Ngb Thi Kim Cuc & cs. (2016a) va Ngd Thi Kim Cuc (2016b) vai TTTA/10
trang ¢ 38 tuan tudi dbi voi ga Mia 14 6,12 - 6,48 kg; ga Mong tuong tng 1a 5,81
- 6,06 kg; thap hon so véi ga Choi vai tiéu tén thire an/10 trang 1a 12,94 - 13,45
kg (L& Thi Thu Hién & cs., 2015b).
4.3.2.3. Chit lweng trirng

Nghién ctru da tién hanh danh gia chat lwong tring ctia ga Lién Minh tai thoi
diém 38 tuan tudi cua thé hé 1 va 16 ddi chung. Két qua duogc trinh bay & bang
4.22.
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Két qua cho thiy céc chi tiéu chit lwong trang theo ddi ¢ thé hé 1 khong
c6 su sai khac thdng ké so véi 16 dbi chung (P>0,05). Khéi luong tring lic 38
tuan tudi cua ga ¢ thé hé 1 dat 48,36 g; twong duong vai 16 ddi chung 1a 48,49
g. Chi sb hinh dang cua trang ¢ hai 16 déu dat 1,31; nam trong gidi han binh
thuong cua trang ga 12 1,25 - 1,35. Trirng ga ¢ thé hé 1 ¢6 ty 1é long d6 1a 34,13
%; ty 1& 1ong trang 1a 54,93 %; chi s6 long do va long trang dat lan luot 0,39 va
0,09; chiéu cao 10ng tring dac 6,41 mm; day vo trang dat 0,35 mm. Mau long
d6 dat 12,20; don vi Haugh dat kha cao (83,41); dat tiéu chuan trang ap (c6 don
vi Haugh 16n hon 75). Cac chi tiéu nay déu dat twong duong so vdi cac chi tiéu
trén dan ga d6i chang.
Bang 4.22. Mét sb chi tiéu chat lweng triing cia ga Lién Minh thé hé 1 va 16

ddi chitng (Mean + SD)

. Théhé 1 Poi chirng
Chi tiéu (n = 30) (n = 30)

Khéi luong triang (g) 48,36+4,05 48,49+4,01
buong kinh 16n (mm) 51,55+2,71 51,41+2,92
buong kinh nho (mm) 39,27+1,27 39,16+1,39
Chi sé hinh dang 1,31+0,08 1,31+0,07
Ty Ié 1ong do (%) 34,13+1,96 34,78+1,88
Chi s6 long d6 0,39+0,02 0,40+0,02
Ty I 1ong trang (%) 54,93+2,19 54,07+2,25
Chi s long trang 0,09+0,01 0,09+0,01
Chiéu cao long tring dic (mm) 6,41+1,07 6,44+1,04
Ty 16 vo (%) 10,94+0,77 11,15+0,83
Day vo trizng (mm) 0,35+0,10 0,37+£0,11
Mau long d6 12,2+0,95 12,40+0,81
Pon vi Haugh (Hu) 83,41+4,88 83,61+4,57

Theo Bui Huu Doan & cs. (2016), triing ga Lién Minh cé khéi luong 49,8 g;
chi s6 hinh dang 0,78; mau long do trong khoang 9 - 11. Tran Thi Binh Nguyén
(2020b) cho biét tring ga Lién Minh 38-40 tuan tudi c6 khéi lwong 47,89 g/qua;
chi s6 hinh dang 13 1,29; mau long d6 1a 12,40; chi sb 10ng tring va chi s6 long do
lan Iuot 12 0,09 va 0,05. So sanh véi cac tac gia trén thi trang ga Lién Minh trong
nghién ctru ny cho két qua tuong tu.

Theo Ngé Thi Kim Cluc & cs. (2016b), triing ga Mdng c6 khéi lugng 46,32 -
47,24 g; chi s hinh dang 1,28 - 1,32; chi sb long trang va long do twong tng la
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0,7-0,8va0,44 - 0,46, d6 day vo 0,39 - 0,42 mm; don vi Haugh 77,86 - 79,38. So
Vvé6i trzng ga M6ng thi tring ga Lién Minh trong nghién ctiu nay c6 khéi luong,
chi s6 hinh dang va chi sb long tring 1a trong dwong, day vo tring thap hon va
don vi Haugh cao hon. H6 Xuan Tung & cs. (2009) cho biét khéi lwong trieng caa
ga Ho, ga Mia lic 38 tuan tudi dat 46,9 g va 44,7 g. So véi ga Ho va ga Mia thi
khdi lwong tring ctia ga Lién Minh trong nghién ctru nay ciing twong dwong. Theo
nghién cau caa Nguyén Hoang Thinh & cs. (2021), triing ga Lac Thay c6 khdi
luong 49,17 g; chi sé hinh dang 1,28; ty I¢ 10ng trang va long do lan luot 14 58,47
% va 30,62 %. Trang ga Ri c6 khdi luong 50,27 g; ty ¢ 1ong d6 32,19 % va chi sb
hinh dang 1,32 (Nguyén B4 Mui & Pham Kim Ping, 2016); trimg ga Pong Tao0
c6 khéi luong 12 50,60 g (Nguyén Vin Duy & cs., 2020). So véi ga Lac Thuy, ga
Ri va ga Pong T4o thi tring ga Lién Minh ¢6 khdi lugng nho hon nhung ty 18 10ng
do cao hon.

Nhu vay, trang ga Lién Minh thé hé 1 mang kiéu gen AA thudc da hinh
GH/G1705A c6 chét lwong tét va twong duong so véi 16 ddi chiing. Cac chi tiéu
chat lugng trang la nhitng tinh trang chat lwong, ¢ hé s6 di truyén cao. Viéc chon
loc dan ga mang kiéu gen AA thudc da hinh GH/G1705A trong nghién ciru nay
khong 1am anh hudng dén chét luong cua trang.
4.3.2.4. Khd ning ap né

Tién hanh thu triing caa thé hé 1 va 16 ddi ching dem 4p tir tuan tudi 38 dén
tuan tudi 42. Két qua ap né duoc trinh bay & bang 4.23.

Bang 4.23. Mét sb chi tiéu 4p né cia ga Lién Minh thé hé 1 va 16 déi chiing

. Thé hé 1 Poi chirng
Chi tiéu

(n=3) (n=3)
Téng s6 tring ap (qua) 1.832 2.031
Ty I¢ trizng c6 phdi (%) 92,88 93,29
Ty 1€ na/trang co6 phdi (%) 81,63 83,44
Ty I& naftdng trang ap (%) 75,79 77,80
Ty Ié ga loai 1/ tong ga no (%) 94,44 91,30

Két qua cho thay ty 1é triing c6 phdi cua ga ¢ thé hé 1 va 16 d6i chung lan
luot la 92,88 % va 93,29 %; ty I¢ na/tring co phoi 81,63 % va 83,44 %; ty Ié
nadf/téng trng 4p dat 75,79 % va 77,80 %,; ty Ié ga loai 1/tong ga no dat 94,44 %
va 91,30 %. CAc chi tiéu ap n¢ gitra thé hé 1 va 16 ddi chung khong c6 su sai khac
théng ké (P>0,05).
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Trinh Pha Cir & cs. (2012) cho biét ga Lién Minh sinh san c6 ty 1& triang c6
phdi/tring ap 12 90 %, ty & na/tring 4p 71 %, ty 1& ga loai 1/tdng ga né 92 %. Nhur
vay, cac chi tiéu trong nghién ctru nay dat cao hon so véi nghién ciru cua tac gia
vira dan.

Theo Bui Huu Doan & cs. (2016), ty I¢ triing c6 ph6i ctia ga Lién Minh dat
93,58 %; ty & noftrang co phdi dat 90,75 %. Vit Cong Quy & cs. (2016) cho biét
ga Lién Minh qua chon loc nhan thuan ¢ ty 18 trimg c6 phoi dat 94 - 95,62 %:; ty
1& no/trang 4p dat 75 - 78,15 %. Két qua trong nghién ctru nay dat twong duong
Vvéi cac tac gia vira dan.

Theo Ngb Thi Kim Clc & cs. (2016a), ga Mia c6 ty 1é trang cd phdi/tong
triang ap 1a 88,23 - 90,16 %; ty 18 né/tong trang ap 1a 70,24 - 72,47 %. Nguyén
Vin Duy & cs. (2020) cho biét ga Pong Tao ¢ ty 18 trang c6 phdi/trang dem ap
la 80,63 %; ty I¢ novtrang ap 1a 66,11 %; ty 1 no/tring c6 phoi la 82,46 %. Ty 1&
tring c6 phdi/tong trizng ap trong nghién ciru nay 1a tuong duong véi ga Mia, cao
hon ga Pong T4o, ty 1& no/tong trimng ap va ty 18 no/trimg co phoi déu cao hon so
véi cac nghién cau vira dan.

Nhu vay, ga Lién Minh dugc chon loc kiéu gen AA thuoc da hinh
GH/G1705A van duy tri duoc kha ning sinh san twong duong so vai 16 dbi ching
chua chon loc. Mac du céc tinh trang sinh truéng va sinh san c6 twong quan am,
tuy nhién trong quéa trinh chon loc kiéu gen, dé tai da két hop véi phuong phap
chon loc qua ngoai hinh va gia tri gidng, dong thoi chon loc binh 6n vé nang suat
trimg trén dan ga mai. Vi vay da duy tri 6n dinh duoc nang suat sinh san cia dan
ga duogc chon loc.
4.3.2.5. Ning sudt trieng 38 tudn tuéi ga Lién Minh thé hé xudt phat va thé hé 1

Déi voi bat cir gidong gia cam nio ngudi ta ciing quan tim dén 2 chi tiéu quan
trong 1a khéi lugng co thé va kha ning sinh san. Ngay ca véi cac gidng gia cam
lay thit, cac chi tiéu sinh san ciing rat quan trong, vi d6 1a kha ning san xuat ra con
giong. Trong dé tai nay, mac du cd myc tiéu Ia chon tao ra nhém ga Lién Minh
sinh truang nhanh, chon loc dinh hudng theo khéi lwong co thé, nhung dé c6 nhém
ga nay chat luong cao, dé tai da tién hanh chon loc cic ga méi qua ning xuat trang
dén 38 tuan tudi (theo phuong phap chon loc binh 6n). Két qua duoc thé hién o
bang 4.24.
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Bang 4.24. Ning suit trieng 38 tuan tudi caa ga Lién Minh mang kiéu gen
AA thudc da hinh GH/G1705A thé hé xuat phat va thé hé 1

Pan Chi tiéu THXP TH1

n 52 190

Quanthé  Mean (qué) 30,04 29,1
SD (qua) 3,65 3,97

n 43 155
Mean (qua) 34,18 33,05

Chonloc  SD (qud) 4,03 4,72
Ty 1€ chon loc (%) 82,69 81,58

Li sai chon loc (qua) 4,14 3,95

Két qua cho thay ga Lién Minh duoc chon loc nang cao khdi lugng co thé va
binh 6n Vé ning suat trimg, c6 ning suat trng/mai/38 tuan tudi qua hai thé hé dat
33,05 - 34,18 qua, i sai chon loc dat 3,95 - 4,14 qua. Két qua nay cao hon so véi
g3 Mia c6 ning suat treng/mai/38 tuan tudi chi dat 21,68 — 22,45 qua (Ngd Thi
Kim Clc & cs. (2016a); tuy nhién lai thip hon so v&i ga Lac Thuy véi ning suét
trirng/mai/38 tuan tudi dat 44,82 - 45,03 qua (Nguyén Thi Mudi, 2021).

Két thac noi dung 3, dé tai da thanh cong trong viéc tao ra nhém ga Lién
Minh mang kiéu gen AA cuaa da hinh GH/G1705A sinh truong nhanh, ¢ khéi
lugng cao hon trung binh quan thé tir 10,15% dén 10,57%, c6 ning suat tring
tuong duong v4i dan quan thé, c¢d sb lugng du 16n dé ghép thanh 30 gia dinh theo
ty |& trong/mai 1a 1/6. Pay 1a ngudn gen ban dau rat quy dé phat trién dong ga trong
Lién Minh trong cac budc tiép theo.

4.4. KHA NANG SINH TRUONG, NANG SUAT VA CHAT LUQNG THIT
CUA GA LIEN MINH THUONG PHAM
4.4.1. Ty I1& nudi song

Két qua theo dBi vé TLNS cua dan ga Lién Minh thuong pham va dan quan
thé duoc thé hién trong bang 4.25.

Két qua cho thay két thic 4 tuan dau tién, TLNS cta ga & ¢4 hai 16 TN va BC
lan luot 1a 98,33 % va 97,78 %. O céc giai doan sau, TLNS ting dan, 16 TN dao
dong tur 98,31 - 100 %, 16 BC dao dong tur 98,85 - 99,42 %. TLNS ca giai doan tu
1 ngay tudi dén 20 tuan tudi cua ga ¢ 16 TN dat 95,56 %, cao hon so véi ¢ 16 PC
(94,44 %) 13 1,12 %, sy sai khac nay khong c6 ¥ nghia thong ké (P>0,05). Két qua
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trén cho thiy 2 16 ga Lién Minh déu ¢6 TLNS cao, do dugc chim séc nudi dudng
t6t, tudn tha ding quy trinh phong va tri bénh.

Bang 4.25. T 1& nudi séng cia ga Lién Minh thwong pham (%)

Giai doan Thi nghiém Poi chirng
(Tuén tudi) (n=23) (n=23)
INT-4 98,33 97,78
5-8 98,31 98,86
9-12 99,43 98,85
13-16 99,42 99,42
17 -20 100 99,42
Ca ky 95,56 94,44

Vii Cong Quy & cs. (2016) theo ddi trén dan ga Lién Minh hat nhan cho thay,
két thuc giai doan an tu do (0 - 8 tuan tudi), TLNS dat 95,69 % & thé hé xuat phat
va 97,92 % ¢ thé hé thi I11; giai doan ga do, hau bi (9 - 20 tuan tudi) TLNS & cac
thé hé dat trong d6i cao (95,87 - 98,36 %). Bui Huu Doan & cs. (2016) ciing cho
biét, ga Lién Minh c6 nguy co chét cao nhat & cac tuan tudi dau tién. Sau 9 tuan,
sirc song cua ga tuong doi cao.

Nguyén Hoang Thinh & cs. (2020) nghién ctiu trén ga Ri Lac Son cho biét
TLNS cua giéng ga nay tir luc méi ng dén 15 tuan tudi dao dong tir 95 - 99 %.
Theo dbi trén gidng ga Pong Tao, L& Thi Tham & cs. (2016) cho biét TLNS tir
tuan tudi dau tién dén 6 tuan tudi dao dong trong khoang 98,3 - 99,2 %, bit dau tir
tuan tudi tha 7 trg di, TLNS dat khoang 99,1 - 100 %; Sau 24 tuan tudi, TLNS dat
86,4 %. Trong nghién ctu cia Nguyén Chi Thanh & cs. (2009), ldc 8 tuan tudi
TNLS cuia ga Ho 12 90,79 %; ga Mia la 76,37 %; ga Pong Tao 1a 92 %. Ga H’Méng
giai doan tir 1 - 12 tuan tudi c6 TLNS la: tréng 100 %, mai 91,2 % (Nguyén Thi
Phuong & cs., 2017). Nhu vay, so sanh véi cac giong ga dia phuong khac, ga Lién
Minh & ca hai 16 trong nghién ctru nay c6 TLNS cao.

4.4.2. Kha nang sinh truéng
4.4.2.1. Khoi lwgng co thé

Két qua theo ddi khdi luong co thé cua ga thi nghiém duoc thé hién ¢ bang
4.26 va hinh 4.29.
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Bang 4.26. Khdi lwong co thé ciia ga Lién Minh thwong pham
(Mean £ SD, g)

S Thi nghiém Poi chirng
Tuan . — : -
tudi Trong Mai Trong Mai
(n=30) (n=30) (n=30) (n=30)
1NT 32,81+2,92 32,44+2,88
1 62,25+6,56 57,92+6,41
2 111,67+16,23 105,20+13,19
3 198,12+32,43 191,33+26,91
4 311,52+39,09 284,37+42,74
5 448,77+57,74 410,50+46,44 400,97+57,18 363,60+47,72
6 593,00+74,68 509,10+55,33 526,90+71,92 445,37+44,90
7 744,732+101,52 607,83+72,01 656,20°+64,92 544,53+51,63
8 910,47%+131,15 742,93°+88,15 830,63°+72,09 655,00%+51,48
9 1.090,97%+151,44  870,30°+100,39  1.015,40°+90,76  796,779+121,98
10 1.242,90%+161,19  984,00°+117,33  1.129,07°+110,47  906,809+126,81
11 1.415,97%+164,90  1.094,33°+127,1  1.250,47°+116,59 1.008,079+129,95
12 1.580,60°+167,45 1.187,97°+130,02 1.412,77°+147,64 1.082,93+132,20
13 1.731,47%4193,38  1.278,50°+129,47 1.553,77°+156,07 1.168,20%+138,86
14 1.858,17%+205,16  1.381,67°+140,53 1.650,03°+153,98 1.249,10%+171,49
15 1.993,03%4224,24  1.481,13°+147,19 1.754,27°+152,38 1.327,03%+171,73
16 2.112,43%+240,32 1.576,93°+147,54 1.857,30°+157,70 1.421,20%+173,23
17 2.186,83%+253,86 1.648,20°+148,21 1.932,73°+155,74 1.509,97%+174,91
18 2.252,10°+246,64 1.701,63°+149,57 1.988,60°+15506 1.573,679+175,57
19 2.345,80°+250,67 1.744,20°+150,35 2.075,07°+154,43 1.630,53+175,70
20 2.430,47%+263,79 1.784,77°+154,17 2.162,87°+154,25 1.694,93%+174,86

Céc gié tri Mean trén ciing mot hang, cung ddi tuong (tréng hoac méi), néu cé cac chir cai khac nhau thi

sai khac ¢ y nghia thong ké (P<0,05)

Két qua cho thay su phat trién vé khdi luong co thé cua dan ga Lién Minh

trong nghién ciru ndy tuan theo quy luat sinh truéng chung, ting dan qua cac tuan

tudi. Ga ¢ 16 TN c6 khdi lugng co thé cao hon rd rét so véi ga ¢ 16 BC trong giai
doan tir 7 dén 20 tuan tudi doi véi con tréng va tir 8 dén 20 tuan tudi dbi vai con
méi (P<0,05). Két thiic 20 tuan tudi, khdi luong trung binh ga trong Lién Minh &
16 TN dat 2.430,47 g; ga mai dat 1.784,77 g; trong khi khéi luong tréng va mai
turong (g cua dan ga ¢ 16 DC dat thip hon (2.162,87 g va 1.694,93 g) (P<0,05).
Chénh léch vé khéi lwong co thé ¢ con tréng 1a 267.,6 g (twong tng 12,37%) va
con mai la 89,84 g (twong tng 5,30%).
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Theo tac gia Trinh Phi Cir & cs. (2012), ga Lién Minh ldc 20 tuan tudi cé
khéi lwong ga trong 1a 1.886,53 g va ga mai 1a 1.565,42 g. So vai két qua trén cung
d6i twong 13 dan ga Lién Minh hat nhan thé hé chon loc thir 3 cia Vil Cong Quy
& cs. (2016) dat 2.001,68 g & con tréng va 1.727,31 g & con méi thi két qua ¢ 16
TN cao hon & ca con tréng va con mai. Nhu vay, ga Lién Minh ¢ 16 TN mang kiéu
gen sinh truong nhanh, dugc chon loc két hop véi dic diém ngoai hinh va gia tri
giong qua 3 thé hé da co khéi lwong cao hon so véi dan ga trong cac nghién ciru

trude do.
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2000
1500
1000
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0= ~a
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Hinh 4.29. Khoi lwong co thé ga Lién Minh thwong pham

So séanh véi khoi lugng co thé ga Ho ldc 20 tuan tudi (tréng 2.530 g, mai
1.880 g) (Nguyén Hoang Viét 2013), ga Bong Tao Ic 20 tuan tudi (trong 2.506,33
- 2.588,55 g, mai 1.920,67 - 1.950,33 g) (L& Thi Thu Hién & cs., 2015a) thi khoi
luong ga Lién Minh & ca hai 16 trong nghién ctru nay déu thap hon. Tuy nhién két
quéa nay lai cao hon so véi khéi luong cia mot sé gidng ga dia phuong khac nhu
ga Lac Thuy (tréng 1.848,33 g, mai 1.580,00 g) (Tran Ngoc Tién & cs., 2021), ga
Teé (tréng, méi lan luot 12 1.728,34 g va 1.468,87 g) (Pang Vil Hoa & cs., 2015).

Hoang Anh Tuéin (2022) cho biét ga Mia thuong pham thit mang kiéu gen
sinh truong nhanh GG thudc da hinh G662A cia gen GH sau 20 tuan tudi, con
trng va con mai cd khéi luong lan luot 1a 2.419,13 g va 1.742,26 g; cao hon so
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v6i ga Mia chwa duogc chon loc kiéu gen. Két qua nghién ciu trén ga Lién Minh
thuong pham mang kiéu gen sinh truéng nhanh trong nghién ciru nay ciing c6 xu
hudng tuong tu.

4.4.2.2. Sinh truéng tuyét doi

Sinh treéng tuyét dbi cua ga & hai 16 thi nghiém dugc thé hién trong bang

4.27.

Bang 4.27. Sinh trudng tuyét ddi cia ga Lién Minh thwong pham

(Mean % SD, g/con/ngay)

Giai doan Thi nghiém Poi chirng
(Tun Trong Mai Trong Mai
tudi) (n = 30) (n = 30) (n = 30) (n = 30)
INT -1 4,21+0,86 3,64+0,93
1-2 7,06x1,74 6,75%1,79
2-3 12,35%3,06 12,30£3,96
3-4 16,20£3,63 13,29+3,03
4-5 18,58%+4,91 15,17+3,74 14,72°+5 61 13,26+6,78
5-6 20,60+4,59 14,09£3,61 17,9948,76 11,6845,11
6-7 21,6845,88 14,11+3,74 18,47+6,24 14,17+5,25
7-8 23,68+7,16 19,30°+4,41 24,92+3 51 15,789+6,97
8-9 25,79+7,31 18,19+3,12 26,40+6,12 20,25+5,18
9-10 21,71+6,95 16,24+4,33 16,24+6,55 15,72+6,44
10-11 24,72°+6,78 15,76+3,75 17,34°+6,75 14,47+6,16
11-12 23,52+5,05 13,38+4,14 23,19+7,14 10,69%6,57
12-13 21,55+6,03 12,93£3,40 20,14+6,82 12,1845,62
13-14 18,10%+4,56 14,74+3,94 13,75°+6,49 11,56%3,46
14 -15 19,27245,99 14,21+3,53 14,89°+3 48 11,13+2,44
15-16 17,06+4,01 13,69+3,72 14,72+2,42 13,45+2,67
16 - 17 10,63+5,84 10,18+£3,71 10,78+2,31 12,68+2,50
17-18 9,32+3,55 7,63+2,06 7,98+1,87 9,10+£1,28
18-19 13,39+4,71 6,08+3,07 12,35+2,10 8,12+1,91
19-20 12,0945,67 5,80+2,06 12,54+1,16 9,20£2,40
TB ca ky 17,08+4,91 12,57+3,28 15,12+4,35 11,97+4,02

ab.c: C4c gia tri Mean trén ciing mot hang, cung ddi twong (tréng hodc mai), néu cé céc chir cai khac nhau
thi sai khac c6 y nghia thong ké (P<0,05)

Két qua cho thay ga o hai 16 thi nghiém c6 sinh truang tuyét doi tang dan tir
tuan 1, con trong dat cao nhat 1a 25,79 g/con/ngay dbi véi 16 TN giai doan 8 - 9
tuan tudi va 26,40 g/con/ngay ddi vai 16 BC cung giai doan 8 - 9 tuan tudi, con
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mai trong (ng 1a 19,30 g/con/ngay giai doan 7 - 8 tuan tudi va 20,25 g/con/ngay
giai doan 8 - 9 tuan tudi, sau d6 c6 xu huéng giam dan. So sanh giira hai 16 thi
nghiém, ga trng & 16 TN c¢6 sinh trudng tuyét d6i cao hon so véi 16 BC & cac giai
doan 4 -5, 10 - 11 va 13 - 15 tuan tudi (P<0,05); Tuong tw & con mai, sinh truéng
tuyét di cua ga 16 TN cao hon so vé6i 16 BC ¢ giai doan 7 - 8 tuan tudi (P<0,05).
Trung binh ca ky, sinh truéng tuyét ddi cua ga trong va mai 16 TN 1a 17,08
g/con/ngay va 12,57 g/con/ngay, cao hon so véi 16 PC tuong ung la 15,12
g/con/ngay va 11,97 g/con/ngay.

So sanh véi gibng ga Ri Lac Son caa Nguyén Hoang Thinh & cs. (2020) c6
sinh trudng tuyét déi cao nhét ldc 8-9 tuan tudi ¢ con tréng (37,41 g/con/ngay) va
6-7 tuan tudi ¢ con mai (18,87 g/con/ngay) thi ga Lién Minh & ca hai 16 trong
nghién ctru nay c6 toc do sinh trudéng cham hon & con trong va tuong dwong & con
méi. Theo Nguyén Thi Phuong & cs. (2017), ga H’Méng c6 sinh truang tuyét doi
lGc 12 tuan tudi 1a 14,9 g/con/ngay d6i véi con tréng va 13,2 g/con/ngay doi Voi
con mai; ga Lién Minh ¢ hai 16 trong nghién ciru nay c6 sinh truéng tuyét doi cao
hon & con tréng va tuong duong & con mai.
4.4.2.3. Hiéu qud sw dung thirc an

Két qua theo ddi hiéu qua sir dung thire an (FCR) cua ga thi nghiém ¢ bang
4.28 cho thay FCR cua ga tang dan theo thoi gian nudi. FCR cua con tréng va con
mai & 16 TN déu thap hon so véi 16 DC ¢ tat ca cac giai doan. Giai doan 1 NT - 4
tuan tu6i, FCR ciia ga ¢ 16 TN 1a 1,98 kg, thap hon 16 DC twong tng la 2,05 kg,
chénh léch 0,07 kg (3,54 %). Két thic thi nghiém Itc 20 tuan tudi, FCR cua ga
trbng ¢ 16 TN 1a 3,75 kg, thip hon so véi ga tréng & 16 BC tuong ung 1a 3,98 kg
(P<0,05). Tuong tng & ga mai 1a 4,33 kg 16 TN, thap hon so véi 4,53 kg 16 BC
(P<0,05).

FCR c6 lién quan t6i toc do sinh truong cua ga. Ga cd tée do sinh trudng
nhanh, khdi lwong 16n thi luong thirc dn thu nhan va hiéu qua st dung thic an cao,
FCR s& giam di. Két qua FCR cua ga thi nghiém trong nghién citu nay hoan toan
phu hop vai quy luat trén.

Két qua nay tuong dwong véi két qua nghién ctu cuia Hoang Anh Tuin
(2022) trén ga Mia thuong pham IGc 20 tuan tudi (con tréng 3,79 - 3,92 kg; con
méi 4,29 - 4,54 kg), nhung thap hon so véi nghién ctu trén ga Té ldc 20 tuan tudi
(4,72 kg) (Pang Vii Hoa & cs., 2015).
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Bang 4.28. Hi¢u qua sir dung thire an (FCR) cia ga Lién Minh
thwong pham (kg)

Giai doan Thi nghiém Poi chirng
(Tuantudi) Tréng(n=3) Mai(n=3) Trong(h=3) Mai(n=3)
INT -1 1,75 1,77
1-2 1,84 1,92
2-3 1,92 1,98
3-4 2,17 2,25
INT -4 1,98 2,05
4-5 2,09 2,44 2,27 2,48
5-6 2,24 2,72 2,35 2,76
6-7 2,38 2,91 2,51 3,01
7-8 2,55 3,02 2,70 3,11
8-9 2,74 3,33 3,08 3,4
9-10 3,26 3,8 3,31 3,86
10-11 3,33 3,9 3,69 3,96
11-12 3,56 4,62 3,76 4,65
12-13 4,08 5,06 4,30 511
13-14 4,55 5,89 4,71 5,92
14 -15 4,84 6,46 4,93 6,54
15-16 5,37 6,78 5,48 6,83
16 - 17 6,80 7,86 7,08 7,89
17-18 7,60 8,50 7,80 8,55
18- 19 7,65 8,56 7,88 8,61
19-20 8,66 8,85 8,79 8,89
Caky 3,752 4,33¢ 3,080 4,534

ab.c.d: Cc gia tri trung binh trén cing mot hang, ciing ddi twong (tréng hodc méi), néu cé cac chir céi
khac nhau thi sai khac c6 ¥ nghia théng ké (P<0,05).

4.4.3. Ning suit, chat lweng thit

Dé danh gia duoc nang suat thit cia ga Lién Minh thuong pham, tién hanh
mo khao sat mdi 16 10 con (5 tréng, 5 mai) c6 khéi lwong dat xung quanh gia tri
trung binh, lGc 20 tuan tudi. Két qua vé ning suit thit dugc thé hién & bang 4.29.

Ty 1¢ than thit 12 chi tiéu rat quan trong danh gia kha nang cho thit cia gia
cam. Két qua bang 4.29 cho thay ga Lién Minh & hai 16 c6 ty I¢ than thit khé cao,
16 thi nghiém tréng va mai lan luot 12 71,19 va 68,17 %; twong dwong so véi 16 ddi
chang lan luot 12 71,31 va 68,20 % (P>0,05). Két qua nay tuong tu SO Voi mot s6
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gidng ga ban dia khac nhu ga Lac Thay 16 tuan tudi vai ty 18 than thit 1a 69,08-
70,93 % (Pham Thanh Pinh & cs., 2017); ga Ri Lac Son 15 tuan tudi véi ty 1¢ than
thit 1a 74,79 - 75,95 % (Nguyén Hoang Thinh & cs., 2020); ga Hb 20 tuan tudi c6
ty & than thit 1a 74,55 % (ga tréng) va 72,22 % (ga mai) (Nguyén Hoang Viét,
2013); ga Pong Tao 20 tuan tudi ty 1¢ than thit cta ga tréng va mai lan luot 13
72,43% va 71,30 % (Ngd Van Quéc, 2015).

Bang 4.29. Két qua khao sat than thit ga Lién Minh thwong pham

(Mean £ SD)
Thi nghiém Poi chitng
Chi tiéu - - z n

Trong (n =5) Mai (n =5) Trong (n =5) Mai (n =5)
KL song 2.414,20+27,33 1.780,20+27,39 2.166,17+15,90 1.696,29+13,93
KL than thit (g) 1.718,60+£25,57 1.213,60+24,79 1.544,80+25,57 1.156,80+26,24
Ty I¢ than thit (%) 71,19+0,39 68,17+1,02 71,31+0,87 68,20+1,40
KL thit luon (g) 297,60+15,77 234,40+14,01 271,60+17,52 223,60+14,24
Ty 1€ thit luon (%) 17,31+0,69 19,31+1,02 17,58+1,06 19,33+1,17
KL thit dui (g) 422,40+17,63 278,80+16,22 375,60+18,94 265,60+13,52
Ty 1¢ thit dui (%) 24,57+0,76 22,97+1,11 24,31+1,15 22,97+1,16
Ty 1€ m& bung (%) 0,07+0,03 2,99+1,55 0,07+0,02 2,86+0,67

Két qua khao sat thanh phan than thit ga Lién Minh cho thay khong c6 su sai
khac thdng ké vé cac chi tiéu nay giita hai 16 (P>0,05). Trong thanh phan than thit
cta ga Lién Minh, thit dui chiém ty 1& 22,97 - 24,57 %, cao hon so véi ty 18 thit
ludn twong (g 12 17,31 - 19,33 %. Ga H6 12 tuan tudi co ty Ié thit dui va thit luon
12 23,41 - 24,65 % va 18,64 - 19,69 % (BUi Hitu Doan & Nguyén Vin Luu, 2006);
ga 16ng cam cd céc chi tiéu tuwong tng 1a 22,25 - 22,34 % va 14,39 - 15,27 %
(Nguyén Ba Mui & cs., 2012); ga nhiéu ngon twong tng 1a 15,69 - 15,83 % va
15,06 - 15,14 % (Ngb Thi Kim Clc & cs., 2021). Nhu vay, ga ban dia noi chung
va Lién Minh néi riéng ¢ ty I¢ thit dui cao hon thit luon do ga chu yéu duoc nudi
chan tha nén van dong nhiéu, phan co dui phat trién. Diéu d6 ciing phu hop Véi thi
hiéu cta ngudi dan thich an thit dui hon thit luon.

Két qua danh gia mot s chi tiéu cam quan thit ga Lién Minh thuong pham
duogc thé hién qua bang 4.30. Qua khao sat cho thay céc chi tiéu cam quan cua thit
ga Lién Minh giita hai 16 déu twong dwong nhau (P>0,05). pH cua thit ga Lién
Minh sau 15 phat giét mé giam xudng so véi pH caa thit khi con vat con séng, thit
luon dao dong trong khoang 6,21 - 6,26; thit dui twong tng 6,23 - 6,26. Sau 24 gio
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bao quan, pH cua thit tiép tuc giam, thit dui con 5,87 - 5,93; thit luon con 5,89 -

5,92. Sy giam pH cua thit theo thoi gian 1a do ¢ su phan giai yém khi glycogen

trong co tao thanh axit lactic. So sanh véi tiéu chuan Viét Nam vé thit twoi TCVN
7046: 2019 (B Khoa hoc va Cong nghé, 2019) thi pH thit ga Lién Minh nam trong
khoang quy dinh la tir 5,5 dén 6,2.

Bang 4.30. Mét sb chi tiéu cam quan thit ga Lién Minh thwong pham

(Mean £ SD)
o Thi nghiém Poi chitng
Chi tiéu . ,. " .
Trong (n=5) Mai(n=5) Trong(n=5) Mai(n=5)
pH15 621+0,06 626009 624+007 625 0,09
pH24 59+0,10 593+009 587+0,09 592+0,11
i o L*  5667+210 5756+134 57,04+134 57,16+ 1,43
thi“ M a+ 13454053 12494095 13,17+0,67 12,81 +0,63
Thit b*  1473+089 1577+0,73 1346+0,75 14,19 +0,38
lwon Ty 18 mét nude ba
wom ylematnuoehao o, 64021 225+027 206+008  2,22+0,18
quan sau 24 gio (%)
Ty 1& mét nude sau
o 2159+1,29 2223+069 2254+0,80 21,82+ 0,89
che bién (%)
P dai (kg) 276+013 241+015 267+011  240+0,13
pH15 623+006 624+008 625+006 626009
pH24 592+008 591+009 589+010 591+ 0,08
o L*  50,78+1,98 5179+132 4959+178 50,86+ 1,91
thi“ M a+ 15644092 16294074 1509+0,36 17,05+0,72
1
Thit b*  1097+073 12,69+062 9,96+045 10,08 + 0,45
d‘ . T o 1/\ ;(t ) bv
alYyIematnuoedbao g oy 004 1314008 1284008  1,33+0,02
quan sau 24 gio (%)
Tv 1/\ ;(t ,
Y mAlIuoesatl 56184059 2736+0,90 2526+082 24,88 + 1,57
ché bién (%)
P dai (kg) 345+014 340+011 346+013 338+0,16

Két qua xac dinh mau sic thit ga Lién Minh ¢ hai 16 thi nghiém cho thay
mau sang (L*) caa thit ludn nam trong khoang 56,67 - 57,56, cao hon so véi thit
dui tuong tng 1a 49,59 - 51,79. Tuong tu, mau vang (b*) caa thit luon tir 13,46
dén 15,77, cao hon so véi thit dui twong ung 12 9,96 - 12,69. Nguoc lai, thit luon
c6 chi s6 mau do (a*) thap hon so véi thit dui (15,64 - 17,05). Tac gia Lé Thi Tham
& cs. (2016) cho biét thit ga Pong Tao c6 chi tiéu L*, a* va b* cua thit luon va
thit dui twong tng la 59,02 - 60,42; 7,81 - 8,60; 13,57 - 17,25 va 53,08 - 54,34;
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13,75 - 13,76; 11,97 - 15,45. TAc gia Vii Quynh Huong & cs. (2023) cho biét thit
ga Tién Yén co6 cac chi tieu L*, a* va b* cua thit luon va thit dui 1a 59,37 - 60,84;
10,82 - 12,17; 14,44 - 16,95 va 51,40 - 52,13; 15,67 - 16,31; 15,07 - 16,60. Nhu
vy, mau sac thit ga Lién Minh ciing turong tw vi mot sé gidng ga ban dia khac co
thit luon mau sang, con thit dui cé6 mau d6 hon va sam hon so véi thit luon.

Két qua do dai cua thit ga Lién Minh ¢ hai 16 cho thay thit dui co d6 dai
3,38 - 3,46 kg, cao hon so vai thit luon twong ung la 2,02 - 2,25 kg. Tuong tu,
ga Ri Lac Son c6 d6 dai cua thit dui 2,54 - 2,70 kg, cao hon so vai thit luon tuong
tng 12 2,30 - 2,67 kg (Nguyén Hoang Thinh & cs., 2020). So sanh véi do dai thit
ga theo tiéu chuan caa Schilling & cs. (2008) (d6 dai > 4,5 kg: thit dai, d dai <
4.5 kg: thit khong dai) thi thit ga Lién Minh 12 loai thit twong ddi dai.

Ty Ié mat nuéc bao quan va mat nudc ché bién phan anh kha nang gitt nudc
va gia tri dinh dudng cua thit ga. Thit co kha nang gitr nudc kém sé giam vi ngot
sau qua trinh bao quan va ché bién. Trong nghién ctu nay, ty Ié mat nudc bao quan
va mat nudc ché bién cua thit ga Lién Minh ¢ hai 16 lan luot 12 2,02 - 2,25 % va
21,59 - 22,54 % d6i véi thit luon va 1,27 - 1,33 % va 24,88 - 27,36 % doi vai thit
dui. Nguyén Hoang Thinh & cs. (2020) cho biét thit ga Ri Lac Son c6 ty 18 mat
nudc bao quan cua thit dui va thit luon twong tng la 0,63 - 0,86 % va 1,66 - 3,60
%:; ty 16 mat nudc ché bién cua thit dui va luon 12 26,46 - 31,60 % va 14,50 - 15,26
%. Theo Vii Quynh Huong & cs. (2023), thit ga Tién Yén cé ty 1é mat nudc bao
quan nam trong khoang 0,49 - 1,45 % dbi vai thit dui va 1,45 - 2,50 % ddi vai thit
luon; ty 18 mat nudc ché bién twong ting 14 20,64 - 29,29 % Vi thit dui va 19,17 -
25,27 % Véi thit luon. So sanh véi cac giéng ga trén, thit ga Lién Minh co ty Ié
mat nudc bao quan va ty 18 mat nudc ché bién nam trong khoang tuong duong.

Két qua bang 4.30 ciing cho thay c4c chi tiéu cam quan thit ga Lién Minh cua
hai 16 thi nghiém 13 trong dwong nhau. Piéu d6 1a do chat luong thit ga Ia tinh
trang chat luong, 6 hé sb di truyén cao. Do d6, tinh trang nay it chiu anh huéng
boi diéu kién méi trudng. Viéc chon loc nang cao kha ning sinh truéng cua ga
Lién Minh khéng lam anh huong dén chat lugng thit ga.

TOm lai, ga Lién Minh thuong pham sinh truang nhanh ¢ ty 1 nudi song tir
lGc méi ng dén 20 tuan tudi twong dbi cao, dat 95,56 %. Két thic 20 tuan tudi, ga
trong dat 2.430,47 g; ga méi dat 1.784,77 g; cao hon 13 rét so voi dan quan thé;
sinh trudng tuyét d6i va twong d6i tuan theo quy luat phat trién chung cua gia cam,
nang suit va chat luong thit ga dat trong duong so voi dan quan thé.
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PHAN 5. KET LUAN VA PE NGHI

5.1. KET LUAN

1. Pi xac dinh duogc dic diém chi tiét vé ngoai hinh caa ga Lién Minh. Gidng
ga nay co ngoai hinh rat dep, khac biét so vai tat ca cac giéng ga ban dia khac cua
nuéc ta: chan cao; mao cd rat phét trién; ga trong cha yéu c6 long mau d6 ngd, ga
mai c6 16ng mau vang nhat, chan ¢ mau vang sam.

2. b x4c dinh duoc tan s6 kiéu gen va alen cta 6 da hinh: IGFBP2/G639A,
INS/A3971G, INS/T3737C, GHR/C571T, GH/G662A va GH/G1705A. Ca 6 da
hinh déu xuat hién day du ba kiéu gen. Hai da hinh IGFBP2/G639A va
INS/A3971G c6 tan s kiéu gen dat trang thai can bang HWE.

D3 x4c dinh dugc méi lién hé cua 6 da hinh thudc 4 gen ndi trén voi khéi
lugng co thé ga Lién Minh. Trong d6, chi c6 kiéu gen AA cua da hinh
GH/G1705A (chiém ty 18 9,70 % trong quan thé nghién ctu; 3,47 % & ga tréng;
6,23 % & ga mai) c6 méi trong quan chat véi khdi lugng co thé duoc chon 1am
gen chi thi ¢é chon loc.

3. Str dung kiéu gen AA cua da hinh GH/G1705A 1am gen chi thi, két hop
véi mot sé phuong phap chon loc truyén théng va hién dai, dé tai da chon tao ra
nhoém ga Lién Minh ¢6 kha nang sinh truang nhanh. Qua 2 thé hé chon loc, nhém
ga nay co ty 1é nudi song dat 95,04 dén 98,95 %; khoi lugng co thé 20 tuan tuoi
ga trong dat 2.183,03 g; cao hon 208,69 g (10,57 %) so vai trung binh quan thé;
lwogng thtre an tiéu ton 14 8.088,57 g/con; khéi lvong ga mai dat 1.726,03 g, cao
hon 159 g (10,15 %) so véi trung binh quan thé; luong thirc an tiéu tén 12 7.272,63
g/con. Nhdm ga nay la tién dé dé chon va nhan dong ga Lién Minh tréng trong
céc budc tiép theo.

4. Ga Lién Minh thuong pham sinh ra tir thé hé 2 ctia nhém ga sinh truéng
nhanh nuéi dén 20 tuan tudi cé ty & nudi song 1a 95,56 %; khdi luong co thé
con trong dat 2.430,47 g; con mai dat 1.784,77 g, cao hon 8,84 % so véi dan
quan thé (P<0,05), FCR 14 3,75 kg & con tréng va 4,33 kg & con mai, giam dugc
5,10 % so véi dan quan thé (P<0,05); ga c6 niang suit than thit va chét luong
thit tot.
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5.2. PE NGHI

Tiép tuc chon loc nhdm ga nay dé tao dong tréng ga Lién Minh mang kiéu
gen AA cua da hinh GH/G1705A c¢06 kha nang sinh truéng nhanh.
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PHU LUC

PHU LUC 1: MOT SO KET QUA PHAN TICH TREN PHAN MEM SAS 9.0

Phu luc 1.1: Phan tich &nh hwéng ciia giéi tinh dén khéi lweng va kich thuéc
cac chieu do ciia ga Lién Minh 8 tuan tuoi

The ANOVA Procedure
Duncan's Multiple Range Test for KL

The SAS System

NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.

Alpha

Error Degrees of Freedom
Error Mean Square
Number of Means

Critical Range

0.05

98
3470.258
2

23.38

Means with the same letter are not significantly different.

Duncan Grouping
A
B

Duncan's Multiple Range Test for DT
Alpha

Error Degrees of Freedom
Error Mean Square
Number of Means

Critical Range

Mean N
671.2 50
567.12 50

0.05

98

3.646531

2

0.7579

Means with the same letter are not significantly different.

Duncan Grouping
A
B

Duncan's Multiple Range Test for VN
Alpha

Error Degrees of Freedom

Error Mean Square

Number of Means

Critical Range

Mean N
30.78 50
29.52 50

0.05

98

2.143298

2

0.5811

Means with the same letter are not significantly different.

Duncan Grouping
A
B

Mean N
20.856 50
19.36 50
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Duncan's Multiple Range Test for VN_DT
Alpha

Error Degrees of Freedom

Error Mean Square

Number of Means

Critical Range

0.05

98
0.004453
2
0.02649

Means with the same letter are not significantly different.

Duncan Grouping
A
A
Duncan's Multiple Range Test for DL
Alpha
Error Degrees of Freedom
Error Mean Square
Number of Means

Critical Range

Mean N
0.6806 50
0.6582 50

0.05

98

0.603684

2

0.3084

Means with the same letter are not significantly different.

Duncan Grouping
A
A

Duncan's Multiple Range Test for DSC
Alpha

Error Degrees of Freedom

Error Mean Square

Number of Means

Critical Range

Mean N
8.632 50
8.466 50

0.05

98

4.316582

2

0.8246

Means with the same letter are not significantly different.

Duncan Grouping
A
B

Duncan's Multiple Range Test for DLC
Alpha

Error Degrees of Freedom

Error Mean Square

Number of Means

Critical Range

Mean N
37.982 50
35.476 50

0.05

98

0.311398

2

0.2215

Means with the same letter are not significantly different.

Duncan Grouping

Mean N
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GT

GT

GT



A 13.812 50 T
B 12.854 50

Duncan's Multiple Range Test for CC

Alpha 0.05
Error Degrees of Freedom 98
Error Mean Square 0.42361
Number of Means 2
Critical Range 0.2583
Means with the same letter are not significantly different.

Duncan Grouping Mean N GT

A 6.618 50 T

B 6.32 50 M

Duncan's Multiple Range Test for CVBC

Alpha 0.05
Error Degrees of Freedom 98
Error Mean Square 0.207692
Number of Means 2
Critical Range 0.1809

Means with the same letter are not significantly different.

Duncan Grouping Mean N GT
A 4.12 50 T
B 3.882 50 M

Phu luc 1.2: Phan tich anh hwéng caa giéi tinh dén khdi lweng va kich thwéc
cac chieu do cua ga Lién Minh 38 tuan tuoi

The SAS System
The ANOVA Procedure
Duncan's Multiple Range Test for KL
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 98
Error Mean Square 22989.08
Number of Means 2
Critical Range 60.18

Means with the same letter are not significantly different.

Duncan Grouping Mean N GT
A 2518.2 50 T
B 1819.6 50
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Duncan's Multiple Range Test for DT
Alpha

Error Degrees of Freedom

Error Mean Square

Number of Means

Critical Range

Means with the same letter are not significantly different.

Duncan Grouping Mean
A 43.53
B 39.17

Duncan's Multiple Range Test for VN

Alpha
Error Degrees of Freedom

Error Mean Square
Number of Means

Critical Range

Means with the same letter are not significantly different.

Duncan Grouping Mean
A 33.14
B 27.02

Duncan's Multiple Range Test for VN_DT
Alpha

Error Degrees of Freedom

Error Mean Square

Number of Means

Critical Range

Means with the same letter are not significantly different.

Duncan Grouping Mean
A 0.763
B 0.6912

Duncan's Multiple Range Test for DL
Alpha

Error Degrees of Freedom

Error Mean Square

Number of Means

Critical Range

Means with the same letter are not significantly different.

Duncan Grouping Mean
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0.05

98
2.236837
2

0.5936

N
50
50
0.05
98
1.589592
2
0.5004

N
50
50

0.05

98
0.001483
2
0.01529

N
50
50
0.05
98
1.152056
2
0.426

N

GT

GT

GT

—

GT



A 15.1424 50

B 14.03 50
Duncan's Multiple Range Test for DSC
Alpha 0.05
Error Degrees of Freedom 98
Error Mean Square 5.021939
Number of Means 2
Critical Range 0.8894

Means with the same letter are not significantly different.

Duncan Grouping Mean N
A 55.63 50
B 49.05 50

Duncan's Multiple Range Test for DLC

Alpha 0.05
Error Degrees of Freedom 98
Error Mean Square 1.967143
Number of Means 2
Critical Range 0.5567

Means with the same letter are not significantly different.

Duncan Grouping Mean N
A 18.38 50
B 16.84 50

Duncan's Multiple Range Test for CC

Alpha 0.05
Error Degrees of Freedom 98
Error Mean Square 0.427806
Number of Means 2
Critical Range 0.2596

Means with the same letter are not significantly different.

Duncan Grouping Mean N
A 9.54 50
B 8.97 50

Duncan's Multiple Range Test for CVBC

Alpha 0.05
Error Degrees of Freedom 98
Error Mean Square 0.075373
Number of Means 2
Critical Range 0.109
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Means with the same letter are not significantly different.

Duncan Grouping Mean N GT
A 5.242 50 T
B 4.448 50

Phu lyc 1.3: Phén tich énh hwéng ciia da hinh IGFBP2/G639A dén khoi
lwong co the cia ga Lién Minh tir 1 ngay tuoi den 20 tuan tuoi

The SAS System
The GLM Procedure

Class Level Information

Class Levels Values
GT 2 MT
IGFBP2 3 AA AG GG
Number of observations 835

The SAS System

The GLM Procedure

Least Squares Means
Adjustment for Multiple Comparisons: Tukey-Kramer

IGFBP2 MN LSMEAN Standard Error Pr> |t| LSMEAN Number
AA 33.0674037 0.2292897 <.0001 1
AG 32.6388799 0.1373891 <.0001 2
GG 31.6994318 0.196309 <.0001 3

Least Squares Means for effect IGFBP2
Pr> |t| for HO: LSMean(i)=LSMean(j)
Dependent Variable: MN

i/j 1 2 3
1 0.2448 <.0001
2 0.2448 0.0003
3 <.0001 0.0003
IGFBP2 Tuanl LSMEAN Standard Error Pr> |t| LSMEAN Number
AA 58.7097557 0.5859515 <.0001 1
AG 56.8872683 0.3510988 <.0001 2
GG 57.6893939 0.501669 <.0001 3

Dependent Variable: Tuanl

i/ 1 2 3

1 0.0212 0.3829
2 0.0212 0.39
3 0.3829 0.39
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IGFBP2
AA
AG
GG

i/

1

2

3

IGFBP2

AA
AG
GG

i/

1

2

3

IGFBP2

AA
AG
GG

i/

1

2

3

IGFBP2

AA
AG
GG

i/
1
2
3
IGFBP2
AA

Tuan2 LSMEAN Standard Error

100.136001 1.114682
98.812643 0.667911
100.030303 0.954347

Dependent Variable: Tuan2

1 2
0.5654
0.5654
0.9971 0.5485
Tuan3 LSMEAN Standard Error
162.230034 1.844216
157.149189 1.105044
158.25 1.578946

Dependent Variable: Tuan3

1 2
0.0481
0.0481
0.2297 0.8355
Tuan4 LSMEAN Standard Error
240.254619 2.715631
232.802325 1.62719
235.100379 2.325017

Dependent Variable: Tuan4

1 2
0.0492
0.0492
0.32 0.6971
Tuan5 LSMEAN Standard Error

321.95819 3.62026
315.891762 2.169239
319.44697 3.099526

Dependent Variable: Tuan5

1 2
0.3222
0.3222
0.8582 0.6153
Tuan6 LSMEAN Standard Error

406.938616 4.431482
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Pr> |t|
<.0001
<.0001
<.0001

0.9971
0.5485

Pr> |t|
<.0001
<.0001
<.0001

0.2297
0.8355

Pr> |t|
<.0001
<.0001
<.0001

0.32
0.6971

Pr> |t]
<.0001
<.0001
<.0001

0.8582

0.6153

Pr> |t]
<.0001

LSMEAN Number

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3

LSMEAN Number

LSMEAN Number
1



AG
GG

i/

1

2

3

IGFBP2

AA
AG
GG

i/

1

2

3

IGFBP2

AA
AG
GG

i/

1

2

3

IGFBP2

AA
AG
GG

i/

1

2

3

IGFBP2

AA
AG
GG

2.655318
3.794063

410.025274
410.198864

Dependent Variable: Tuan6

1 2
0.8215
0.8215
0.8419 0.9992
Tuan7 LSMEAN Standard Error
509.763389 5.613619
514.419025 3.363648
510.833333 4.806163

Dependent Variable: Tuan7

1 2
0.7568
0.7568
0.9885 0.814
Tuan8 LSMEAN Standard Error
619.681647 6.743712
631.048826 4.040793
619.679924 5.773704

Dependent Variable: Tuan8

1 2
0.3179
0.3179
1 0.2406

Tuan9 LSMEAN Standard Error

758.667867 9.191304
766.256581 5.507376
753.11553 7.869238

Dependent Variable: Tuan9

1 2
0.7587
0.7587
0.8905 0.3582
Tuan10 LSMEAN Standard Error
908.112355 10.400475
919.032004 6.231904
905.441288 8.904483
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<.0001
<.0001

0.8419
0.9992

Pr> |t|
<.0001
<.0001
<.0001

0.9885
0.814

Pr> |t]
<.0001
<.0001
<.0001

0.2406

Pr> |t|
<.0001
<.0001
<.0001

0.8905
0.3582

Pr> |t]
<.0001
<.0001
<.0001

LSMEAN Number

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3



i/

1

2

3

IGFBP2

AA
AG
GG

i/

1

2

3

IGFBP2

AA
AG
GG

i/

1

2

3

IGFBP2

AA
AG
GG

i/

1

2

3

IGFBP2

AA
AG
GG

i/

Dependent Variable: Tuan10

1 2
0.6401
0.6401
0.9792 0.4238
Tuan1l LSMEAN Standard Error

1049.13858 11.25656
1060.84722 6.74487
1047.00568 9.63743

Dependent Variable: Tuan11

1 2
0.6454
0.6454
0.9886 0.4675
Tuanl2 LSMEAN Standard Error
1178.58801 13.60936
1191.73709 8.15465
1183.37689 11.65181

Dependent Variable: Tuan12

1 2
0.6852
0.6852
0.9614 0.8267

Tuan13 LSMEAN Standard Error

1299.14516 14.56603
1309.62701 8.72788
1293.54167 12.47087

Dependent Variable: Tuan13

1 2
0.8107
0.8107
0.954 0.5413
Tuanl4 LSMEAN Standard Error
1397.05168 14.93428
1408.92126 8.94853
1388.61364 12.78615

Dependent Variable: Tuan14
1 2
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0.9792
0.4238

Pr> |t|
<.0001
<.0001
<.0001

0.9886
0.4675

Pr> |t]
<.0001
<.0001
<.0001

0.9614
0.8267

Pr> |t]
<.0001
<.0001
<.0001

0.954
0.5413

Pr> |t]
<.0001
<.0001
<.0001

LSMEAN Number

LSMEAN Number

LSMEAN Number

LSMEAN Number
1
2
3



1
2
3
IGFBP2
AA
AG
GG

i/

1

2

3

IGFBP2

AA
AG
GG

i/

1

2

3

IGFBP2

AA
AG
GG

i/

1

2

3

IGFBP2

AA
AG
GG

i/j

0.7742
0.7742
0.9035 0.3949
Tuan15 LSMEAN Standard Error
1484.47769 15.22913
1494.83989 9.1252
1474.33523 13.03859

Dependent Variable: Tuan15

1 2
0.8289
0.8289
0.8685 0.4021
Tuan16 LSMEAN Standard Error

1561.81553 15.73394
1570.348 9.42769
1549.42045 13.47079

Dependent Variable: Tuan16

1 2
0.8876
0.8876
0.821 0.411

Tuanl17 LSMEAN Standard Error

1627.42679 15.96621
1638.91682 9.56686
1613.59848 13.66965

Dependent Variable: Tuanl17

1 2
0.8107
0.8107
0.7879 0.2832

Tuan18 LSMEAN Standard Error

1681.4596 16.16909
1693.10793 9.68842
1666.19129 13.84334

Dependent Variable: Tuan18
1 2
0.8103
0.8103
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0.9035
0.3949

Pr> |t|
<.0001
<.0001
<.0001

0.8685
0.4021

Pr> |t]
<.0001
<.0001
<.0001

0.821
0.411

Pr> |t]
<.0001
<.0001
<.0001

0.7879
0.2832

Pr> |t]
<.0001
<.0001
<.0001

0.7533
0.2492

LSMEAN Number

LSMEAN Number
1
2
3

LSMEAN Number

LSMEAN Number



3
IGFBP2
AA
AG
GG

i/

1

2

3

IGFBP2

AA
AG
GG

i/

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

0.7533 0.2492
Tuan19 LSMEAN Standard Error
1733.92585 16.27778
1740.27168 9.75355
1715.26894 13.93641

Dependent Variable: Tuan19

1 2
0.9402
0.9402
0.659 0.306
Tuan20 LSMEAN Standard Error
1773.99718 16.44038
1778.54224 9.85098
1752.42803 14.07561

Least Squares Means for effect IGFBP2
Pr> |t| for HO: LSMean(i)=LSMean(j)

Dependent Variable: Tuan20

1 2
0.9695
0.9695
0.5792 0.282
The SAS System

The GLM Procedure
Dependent Variable: MN

Estimate Standard Error
0.68398594 0.15092299
0.25546214 0.20409191

Dependent Variable: Tuanl

Estimate Standard Error
0.51018089 0.38568477
-1.31230649 0.52155831

Dependent Variable: Tuan2

Estimate Standard Error

0.0528488 0.7337055
-1.27050881 0.99218386
Dependent Variable: Tuan3

Estimate Standard Error
1.99001723 1.21389922
-3.09082841 1.64154585
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Pr> |t]
<.0001
<.0001
<.0001

0.659
0.306

Pr> |t]
<.0001
<.0001
<.0001

0.5792
0.282

t Value
4,53
1.25

t Value
1.32
-2.52

t Value
0.07
-1.28

t Value
1.64
-1.88

LSMEAN Number

LSMEAN Number
1
2
3

Pr> |t|
<.0001
0.211

Pr> |t|
0.1863
0.0121

Pr> |t]
0.9426
0.2007

Pr> |t]
0.1015
0.0601



Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter

Additive

Dependent Variable: Tuan4

Estimate Standard Error
2.57712035 1.78748119
-4.87517379 2.41719599

Dependent Variable: Tuan5

Estimate Standard Error
1.25561005 2.38292622
-4.81081739 3.22241137

Dependent Variable: Tuan6

Estimate Standard Error
-1.63012396 2.91688826
1.45653398 3.94448381

Dependent Variable: Tuan7

Estimate Standard Error
-0.53497234 3.69499392
4.12066434 4.99670964

Dependent Variable: Tuan8

Estimate Standard Error
0.0008616 4.43884296
11.3680402 6.00261053

Dependent Variable: Tuan9

Estimate Standard Error
2.7761685 6.04989618
10.3648825 8.18122445

Dependent Variable: Tuan10

Estimate Standard Error
1.3355336 6.84579592
12.2551829 9.25751305

Dependent Variable: Tuan11

Estimate Standard Error
1.0664513 7.4092883
12.7750911 10.0195191
Dependent Variable: Tuan12

Estimate Standard Error
-2.3944445 8.9579488
10.7546405 12.1137599

Dependent Variable: Tuan13
Estimate Standard Error

2.8017473 9.5876442
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t Value
1.44
-2.02

t Value
0.53
-1.49

t Value
-0.56
0.37

t Value
-0.14
0.82

t Value
0
1.89

t Value
0.46
1.27

t Value
0.2
1.32

t Value
0.14
1.28

t Value
-0.27
0.89

t Value

0.29

Pr> |t]
0.1497
0.044

Pr> |t]
0.5984
0.1358

Pr> |t]
0.5764
0.712

Pr> |t|
0.8849
0.4098

Pr> |t|
0.9998
0.0586

Pr> |t|
0.6464
0.2055

Pr> |t|
0.8454
0.1859

Pr> |t|
0.8856
0.2027

Pr> |t]
0.7893
0.3749

Pr> |t]
0.7702



Dominance 13.2835934 12.9652918 1.02 0.3059
Dependent Variable: Tuan14

Parameter Estimate Standard Error t Value Pr> |t|
Additive 4.2190196 9.8300338 0.43 0.6679
Dominance 16.0886061 13.2930732 1.21 0.2265

Dependent Variable: Tuan15

Parameter Estimate Standard Error t Value Pr> |t|

Additive 5.0712291 10.0241089 0.51 0.6131

Dominance 15.433429 13.5555193 1.14 0.2552
Dependent Variable: Tuan16

Parameter Estimate Standard Error t Value Pr> |t|

Additive 6.1975397 10.3563878 0.6 0.5497

Dominance 14.730003 14.0048573 1.05 0.2932

Dependent Variable: Tuan17

Parameter Estimate Standard Error t Value Pr> |t|

Additive 6.9141541 10.5092716 0.66 0.5108

Dominance 18.4041806 14.2116008 1.3 0.1957
Dependent Variable: Tuan18

Parameter Estimate Standard Error t Value Pr> |t|

Additive 7.6341556 10.6428095 0.72 0.4734

Dominance 19.2824849 14.392183 1.34 0.1807
Dependent Variable: Tuan19

Parameter Estimate Standard Error t Value Pr> |t|

Additive 9.328457 10.7143557 0.87 0.3842

Dominance 15.6742851 14.4889343 1.08 0.2797

Dependent Variable: Tuan20

Parameter Estimate Standard Error t Value Pr> |t|
Additive 10.7845755 10.8213792 1 0.3192
Dominance 15.3296338 14.6336613 1.05 0.2951

Phu luc 1.4: Phan tich anh hwéng cia da hinh INS/A3971G dén khoi lugng
co thé cia ga Lién Minh tir 1 ngay tuoi den 20 tuan tuoi

The SAS System
The GLM Procedure

Class Level Information

Class Levels Values
GT 2 MT
A3971G 3 AA AG GG
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Number of observations 835

The SAS System
The GLM Procedure

Least Squares Means

Adjustment for Multiple Comparisons: Tukey-Kramer

A3971G MN LSMEAN Standard Error Pr> |t| LSMEAN Number
AA 32.5456589 0.1757098 <.0001 1
AG 32.5879898 0.1522386 <.0001 2
GG 32.1092828 0.2324371 <.0001 3

Least Squares Means for effect A3971G
Pr> |t| for HO: LSMean(i)=LSMean(j)
Dependent Variable: MN

i/j 1 2 3

1 0.9819 0.2926

2 0.9819 0.1972

3 0.2926 0.1972

A3971G Tuanl LSMEAN Standard Error Pr> |t| LSMEAN Number

AA 57.1524399 0.4418793 <.0001 1
AG 57.7667704 0.3828534 <.0001 2
GG 57.2090132 0.5845387 <.0001 3

Dependent Variable: Tuanl

i/j 1 2 3
1 0.5451 0.9967
2 0.5451 0.7042
3 0.9967 0.7042
A3971G Tuan2 LSMEAN Standard Error Pr> |t| LSMEAN Number
AA 99.9217699 0.840497 <.0001 1
AG 99.0783569 0.7282242 <.0001 2
GG 99.1360528 1.111849 <.0001 3

Dependent Variable: Tuan2

i/j 1 2 3

1 0.7286 0.8394

2 0.7286 0.999

3 0.8394 0.999

A3971G Tuan3 LSMEAN Standard Error Pr> |t| LSMEAN Number

AA 158.551454 1.390542 <.0001 1
AG 157.191254 1.204795 <.0001 2
GG 161.106915 1.839475 <.0001 3

Dependent Variable: Tuan3
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A3971G
AA
AG
GG

i/

1

2

3

A3971G

AA
AG
GG

i/

1

2

3

A3971G

AA
AG
GG

i/

1

2

3

A3971G

AA
AG
GG

i/

1 2
0.7402
0.7402
0.5092 0.1767

Tuan4 LSMEAN

235.817674 2.045919
233.27983 1.772627
236.945921 2.706439

Dependent Variable: Tuan4

1 2
0.6167
0.6167
0.9409 0.4939
Tuan5 LSMEAN Standard Error
321.199292 2.718537
316.626342 2.355398
315.730225 3.596209

Dependent Variable: Tuan5

1 2
0.4118
0.4118
0.4457 0.9763

Tuan6 LSMEAN

416.24402 3.317692
405.688713 2.874518
406.536597 4.388799

Dependent Variable: Tuan6

1 2
0.0433
0.0433
0.1823 0.9857
Tuan7 LSMEAN Standard Error
514.287434 4.21382
511.869362 3.650942
511.261616 5.57424

Dependent Variable: Tuan7
1 2
0.9015
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Standard Error

Standard Error

0.5092
0.1767

Pr> |t]
<.0001
<.0001
<.0001

0.9409
0.4939

Pr> |t]
<.0001
<.0001
<.0001

0.4457
0.9763

Pr> |t]
<.0001
<.0001
<.0001

0.1823
0.9857

Pr> |t]
<.0001
<.0001
<.0001

0.9018

LSMEAN Number

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3



A3971G
AA
AG
GG

i/

1

2

3

A3971G

AA
AG
GG

i/

1

2

3

A3971G

AA
AG
GG

i/

1

2

3

A3971G

AA
AG
GG

i/

0.9015
0.9018 0.9954

Tuan8 LSMEAN Standard Error

627.706094 5.073053
623.781414 4.395399
627.165967 6.710873

Dependent Variable: Tuan8

1 2
0.8284
0.8284
0.9977 0.9066
Tuan9 LSMEAN Standard Error
765.501239 6.893056
757.145167 5.972288
763.460839 9.118459

Dependent Variable: Tuan9

1 2
0.6302
0.6302
0.9826 0.8312

Tuan10 LSMEAN Standard Error

916.71507 7.805255
908.18279 6.762636
918.867211 10.325159

Dependent Variable: Tuan10

1 2
0.6869
0.6869
0.9849 0.6621
Tuanll LSMEAN Standard Error
1054.72367 8.44966
1051.77592 7.32097
1062.49829 11.17761

Dependent Variable: Tuan11

1 2
0.9624
0.9624
0.844 0.7016
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0.9954

Pr> |t]
<.0001
<.0001
<.0001

0.9977
0.9066

Pr> |t]
<.0001
<.0001
<.0001

0.9826
0.8312

Pr> |t]
<.0001
<.0001
<.0001

0.9849
0.6621

Pr> |t]
<.0001
<.0001
<.0001

0.844
0.7016

LSMEAN Number

LSMEAN Number

LSMEAN Number

LSMEAN Number
1
2
3



A3971G
AA
AG
GG

i/

1

2

3

A3971G

AA
AG
GG

i/

1

2

3

A3971G

AA
AG
GG

A3971G
AA
AG
GG

i/
1
2
3
A3971G
AA

Tuanl2 LSMEAN Standard Error

1179.54362 10.21921
1186.71338 8.85414
1200.36783 13.51845

Dependent Variable: Tuan12

1 2
0.8565
0.8565
0.4365 0.6751
Tuan13 LSMEAN Standard Error
1296.17247 10.94192
1302.66065 9.48031
1317.19868 14.47449

Dependent Variable: Tuan13

1 2
0.8952
0.8952
0.4783 0.6781
Tuan14 LSMEAN Standard Error
1394.81851 11.22754
1400.79514 9.72778
1413.32805 14.85232

Dependent Variable: Tuan14

1 2
0.9147
0.9147
0.5808 0.7601

Tuan15 LSMEAN Standard Error

1480.80453 11.4502
1487.30997 9.92069
1499.06605 15.14686

Dependent Variable: Tuan15

1 2
0.9034
0.9034
0.6013 0.7928

Tuanl16 LSMEAN Standard Error

1554.52867 11.82891
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Pr> |t]
<.0001
<.0001
<.0001

0.4365
0.6751

Pr> |t|
<.0001
<.0001
<.0001

0.4783
0.6781

Pr> |t]
<.0001
<.0001
<.0001

0.5808
0.7601

Pr> |t]
<.0001
<.0001
<.0001

0.6013

0.7928

Pr> |t]
<.0001

LSMEAN Number

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3

LSMEAN Number

LSMEAN Number
1



AG
GG

i/

1

2

3

A3971G

AA
AG
GG

i/

1

2

3

A3971G

AA
AG
GG

i/

1

2

3

A3971G

AA
AG
GG

i/

1

2

3

A3971G

AA
AG
GG

1563.36641
1577.71764

10.24881
15.64784
Dependent Variable: Tuan16

1 2
0.8389
0.8389
0.4642 0.7232
Tuan17 LSMEAN Standard Error
1622.94096 12.00934
1629.35308 10.40515
1643.68415 15.88652

Dependent Variable: Tuanl17

1 2
0.9142
0.9142
0.5508 0.7309
Tuan18 LSMEAN Standard Error
1678.24212 12.16916
1682.00679 10.54362
1697.26169 16.09794

Dependent Variable: Tuan18

1 2
0.9703
0.9703
0.6135 0.7076

Tuanl19 LSMEAN Standard Error

1726.05214 12.2482
1732.53737 10.6121
1743.03294 16.2025

Dependent Variable: Tuan19

1 2
0.9155
0.9155
0.6807 0.8506
Tuan20 LSMEAN Standard Error
1764.48374 12.37234
1771.26299 10.71965
1780.14615 16.36672
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<.0001
<.0001

0.4642
0.7232

Pr> |t]
<.0001
<.0001
<.0001

0.5508
0.7309

Pr> |t]
<.0001
<.0001
<.0001

0.6135
0.7076

Pr> |t|
<.0001
<.0001
<.0001

0.6807
0.8506

Pr> |t]
<.0001
<.0001
<.0001

LSMEAN Number

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3



Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Dependent Variable: Tuan20

1 2
0.9098
0.9098
0.7256 0.8926
The SAS System

The GLM Procedure
Dependent Variable: MN

Estimate
0.21818804
0.26051897

Dependent Variable:

Estimate
-0.02828663
0.5860438

Dependent Variable:

Estimate
0.39285854
-0.45055444

Dependent Variable:

Estimate
-1.27773073
-2.63793087

Dependent Variable:

Estimate
-0.56412346
-3.10196742

Dependent Variable:

Estimate
2.73453335
-1.83841705

Dependent Variable:

Estimate
4.85371175
-5.70159531

Dependent Variable:

Estimate
1.51290873
-0.9051626

Standard Error
0.14568883
0.21071741

Tuanli

Standard Error
0.3663819
0.5299174

Tuan2

Standard Error
0.69689371
1.00795401

Tuan3

Standard Error
1.15296094
1.66758801

Tuan4

Standard Error
1.69636344
2.45353959

Tuan5

Standard Error
2.25406124
3.26016724

Tuané

Standard Error
2.75084699
3.97869458

Tuan7

Standard Error
3.4938671
5.05336361
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0.7256
0.8926

t Value
1.5
1.24

t Value
-0.08
1.11

t Value
0.56
-0.45

t Value
-1.11
-1.58

t Value
-0.33
-1.26

t Value
1.21
-0.56

t Value
1.76
-1.43

t Value
0.43
-0.18

Pr> |t]
0.1346
0.2167

Pr> |t|
0.9385
0.2691

Pr> |t|
0.5731
0.655

Pr>|t|
0.2681
0.1141

Pr> |t|
0.7396
0.2065

Pr> |t|
0.2254
0.573

Pr> |t|
0.078
0.1522

Pr> |t|
0.6651
0.8579



Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter

Additive

Dependent Variable: Tuan8

Estimate
0.27006309
-3.65461632

Standard Error
4.20629555
6.08378633

Dependent Variable: Tuan9

Estimate
1.02019989
-7.33587177

Dependent Variable:

Estimate
-1.07607052
-9.60835003

Dependent Variable:

Estimate
-3.88731218
-6.83505926

Dependent Variable:

Estimate
-10.4121082
-3.2423476

Dependent Variable:

Estimate
-10.5131069
-4.024919

Dependent Variable:

Estimate
-9.25477076
-3.27813453

Dependent Variable:

Estimate
-9.13075957
-2.62531175

Dependent Variable:

Estimate
-11.5944827
-2.7567474

Dependent Variable:

Estimate

-10.3715942

Standard Error
5.7153413
8.26639851

Tuanl10

Standard Error
6.47168667
9.36034056

Tuanili

Standard Error
7.0059952
10.1331391

Tuani2

Standard Error
8.4732054
12.2552423

Tuani3

Standard Error
9.072435
13.1219396

Tuan14

Standard Error

9.3092584

13.4644696
Tuanls

Standard Error
9.4938717
13.7314857
Tuanlé
Standard Error
9.8078772

14.1856483
Tuanl7

Standard Error

9.9574837
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t Value
0.06
-0.6

t Value
0.18
-0.89

t Value
-0.17
-1.03

t Value
-0.55
-0.67

t Value
-1.23
-0.26

t Value
-1.16
-0.31

t Value
-0.99
-0.24

t Value
-0.96
-0.19

t Value
-1.18
-0.19

t Value
-1.04

Pr> |t]
0.9488
0.5482

Pr> |t|
0.8584
0.3751

Pr> |t|
0.868
0.305

Pr>|t|
0.5791
0.5002

Pr> |t|
0.2195
0.7914

Pr>|t|
0.2469
0.7591

Pr>|t|
0.3204
0.8077

Pr>|t|
0.3365
0.8484

Pr> |t|
0.2375
0.846

Pr> |t|
0.2979



Dominance -3.9594778 14.402032 -0.27 0.7834
Dependent Variable: Tuan18

Parameter Estimate Standard Error t Value Pr>|t|

Additive -9.50978498 10.0899984 -0.94 0.3462

Dominance -5.74511509 14.593695 -0.39 0.6939
Dependent Variable: Tuan19

Parameter Estimate Standard Error t Value Pr>|t|

Additive -8.49040415 10.155535 -0.84 0.4034

Dominance -2.00517485 14.688484 -0.14 0.8914

Dependent Variable: Tuan20

Parameter Estimate Standard Error t Value Pr> |t]
Additive -7.83120587 10.2584623 -0.76 0.4454
Dominance -1.05195985 14.8373532 -0.07 0.9435

Phu lyc 1.5: Phén tich éanh hwéng ciia da hinh INS/C3737T dén khoi lugng
co thé cua ga Lién Minh tir 1 ngay tuoi den 20 tuan tuoi

The SAS System
The GLM Procedure

Class Level Information

Class Levels Values
GT 2 MT
C3737T 3 CCCTTT
Number of observations 835

The SAS System

The GLM Procedure

Least Squares Means

Adjustment for Multiple Comparisons: Tukey-Kramer

C3737T MN LSMEAN Standard Error Pr> |t| LSMEAN Number
CcC 31.4462316 0.5057801 <.0001 1
CcT 32.3200025 0.1435219 <.0001 2
T 32.7600975 0.1543703 <.0001 3

Least Squares Means for effect C3737T
Pr > |t| for HO: LSMean(i)=LSMean(j)
Dependent Variable: MN

i/ 1 2 3
1 0.2206 0.0351
2 0.2206 0.0929
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3 0.0351 0.0929

C3737T Tuanl LSMEAN Standard Error Pr> |t| LSMEAN Number
cC 58.6194853 1.2744837 <.0001 1
CT 57.1670075 0.3616519 <.0001 2
T 57.6189579 0.3889881 <.0001 3
Dependent Variable: Tuanl
i/j 1 2 3
1 0.5166 0.7332
2 0.5166 0.6714
3 0.7332 0.6714
C3737T Tuan2 LSMEAN Standard Error Pr> |t| LSMEAN Number
CC 105.887868 2.408264 <.0001 1
CcT 98.128226 0.683377 <.0001 2
T 100.166869 0.735032 <.0001 3

Dependent Variable: Tuan2

i/j 1 2 3
1 0.0057 0.0603
2 0.0057 0.1054
3 0.0603 0.1054
C3737T Tuan3 LSMEAN Standard Error Pr> |t| LSMEAN Number
CcC 164.362132 4.012017 <.0001 1
CcT 159.435796 1.138464 <.0001 2
T 156.749035 1.224517 <.0001 3

Dependent Variable: Tuan3

i/j 1 2 3
1 0.4647 0.1653
2 0.4647 0.2432
3 0.1653 0.2432
C3737T Tuan4 LSMEAN Standard Error Pr> |t| LSMEAN Number
CC 249.523897 5.888906 <.0001 1
CcT 234.880634 1.671056 <.0001 2
T 233.535242 1.797366 <.0001 3

Dependent Variable: Tuan4

i/j 1 2 3
1 0.0447 0.0259
2 0.0447 0.8474
3 0.0259 0.8474
C3737T Tuan5 LSMEAN Standard Error Pr> |t| LSMEAN Number

167



CcC

C3737T
cC
CcT

C3737T
CcC
CcT

C3737T
CC
CcT

C3737T
CcC
CcT

332.329044 7.836791
318.095602 2.223795
316.561385 2.391885

Dependent Variable: Tuan5

1 2
0.1884
0.1884
0.1324 0.8855
Tuan6 LSMEAN Standard Error
425.680147 9.588686
411.235642 2.720918
405.991584 2.926585

Dependent Variable: Tuan6

1 2
0.3162
0.3162
0.1219 0.3887

Tuan7 LSMEAN Standard Error

531.818015 12.1378
511.410283 3.444264
512.20714 3.704606

Dependent Variable: Tuan7

1 2
0.2388
0.2388
0.2703 0.9864
Tuan8 LSMEAN Standard Error
637.330882 14.604548
629.949814 4.144237
619.869497 4.457488

Dependent Variable: Tuan8

1 2
0.8779
0.8779
0.4875 0.2229

Tuan9 LSMEAN Standard Error
778.75 19.868681

768.700881 5.638005
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<.0001
<.0001
<.0001

0.1324
0.8855

Pr> |t|
<.0001
<.0001
<.0001

0.1219
0.3887

Pr> |t]
<.0001
<.0001
<.0001

0.2703
0.9864

Pr> |t]
<.0001
<.0001
<.0001

0.4875
0.2229

Pr> |t]
<.0001
<.0001

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3

LSMEAN Number



C3737T
CcC
CcT

C3737T
cC
CcT

C3737T
CC
CcT

C3737T
CcC
CcT
T

751.307945 6.064166

Dependent Variable: Tuan9

1 2
0.8777
0.8777
0.3838 0.0903

Tuan10 LSMEAN Standard Error

950.227941 22.507758
918.026309 6.386879
904.473432 6.869644

Dependent Variable: Tuan10

1 2
0.3538
0.3538
0.127 0.3184

Tuanll LSMEAN Standard Error

1084.96324 24.36719
1059.50654 6.91452
1046.97709 7.43717

Dependent Variable: Tuan11

1 2
0.5739
0.5739
0.2957 0.4335

Tuan12 LSMEAN Standard Error

1215.65993 29.50995
1189.23789 8.37385
1181.5417 9.0068

Dependent Variable: Tuan12

1 2
0.6648
0.6648
0.5107 0.806

Tuanl3 LSMEAN Standard Error

1322.28309 31.62989
1305.8636 8.97541
1298.55294 9.65383

Dependent Variable: Tuan13
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<.0001

0.3838
0.0903

Pr> |t|
<.0001
<.0001
<.0001

0.127
0.3184

Pr> |t]
<.0001
<.0001
<.0001

0.2957
0.4335

Pr> |t]
<.0001
<.0001
<.0001

0.5107
0.806

Pr> |t]
<.0001
<.0001
<.0001

LSMEAN Number

LSMEAN Number

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3



i/
1
2
3
C3737T
cc
cT

C3737T
cC
CcT

C3737T
CcC
CcT

C3737T
cC
CcT
T

i/j

1 2
0.8716
0.8716
0.7532 0.8441
Tuan14 LSMEAN Standard Error
1421.21507 32.43579
1402.05028 9.20409
1398.53182 9.8998

Dependent Variable: Tuan14

1 2
0.837
0.837
0.7816 0.9633
Tuanl5 LSMEAN Standard Error
1503.04963 33.06767
1487.94457 9.38339
1485.51692 10.09266

Dependent Variable: Tuan15

1 2
0.8991
0.8991
0.8679 0.983

Tuanl16 LSMEAN Standard Error

1582.38419 34.16655
1562.72428 9.69522
1562.01423 10.42805

Dependent Variable: Tuan16

1 2
0.8447
0.8447
0.836 0.9986

Tuanl17 LSMEAN Standard Error

1649.99632 34.67867
1629.91826 9.84054
1628.36055 10.58436

Dependent Variable: Tuan17
1 2
0.8429
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0.7532
0.8441

Pr> |t]
<.0001
<.0001
<.0001

0.7816
0.9633

Pr> |t]
<.0001
<.0001
<.0001

0.8679
0.983

Pr> |t]
<.0001
<.0001
<.0001

0.836
0.9986

Pr> |t]
<.0001
<.0001
<.0001

0.8219

LSMEAN Number
1
2
3

LSMEAN Number

LSMEAN Number

LSMEAN Number



2 0.8429 0.9936

3 0.8219 0.9936
C3737T Tuanl18 LSMEAN Standard Error Pr> |t| LSMEAN Number
CC 1703.69853 35.13634 <.0001 1
CT 1683.48419 9.97041 <.0001 2
T 1682.38811 10.72404 <.0001 3

Dependent Variable: Tuan18

i/j 1 2 3
1 0.8447 0.8308
2 0.8447 0.9969
3 0.8308 0.9969
C3737T Tuanl19 LSMEAN Standard Error Pr> |t| LSMEAN Number
cC 1749.43382 35.35393 <.0001 1
CcT 1732.05421 10.03215 <.0001 2
T 1731.40082 10.79045 <.0001 3

Dependent Variable: Tuan19

i/j 1 2 3
1 0.8841 0.8771
2 0.8841 0.9989
3 0.8771 0.9989
C3737T Tuan20 LSMEAN Standard Error Pr> |t| LSMEAN Number
CC 1787.25 35.70852 <.0001 1
CcT 1770.04085 10.13277 <.0001 2
T 1770.26599 10.89868 <.0001 3

Dependent Variable: Tuan20

i/j 1 2 3
1 0.8883 0.8922
2 0.8883 0.9999
3 0.8922 0.9999

The SAS System

The GLM Procedure
Dependent Variable: MIN

Parameter Estimate Standard Error t Value Pr> |t]
Additive -0.65693295 0.26440675 -2.48 0.0132
Dominance 0.21683793 0.30084791 0.72 0.4713

Dependent Variable: Tuanl

Parameter Estimate Standard Error t Value Pr> |t|
Additive 0.50026369 0.66626205 0.75 0.453
Dominance -0.95221416 0.75808786 -1.26 0.2094
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Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Dependent Variable: Tuan2

Estimate Standard Error
2.86049922 1.25896833
-4.89914233 1.4324823

Dependent Variable: Tuan3

Estimate Standard Error
3.80654848 2.0973629
-1.1197878 2.38642639

Dependent Variable: Tuan4

Estimate Standard Error
7.99432738 3.07854419
-6.64893536 3.50283639

Dependent Variable: Tuan5

Estimate Standard Error
7.88382937 4.09684021
-6.34961315 4.66147637

Dependent Variable: Tuan6

Estimate Standard Error
9.84428134 5.01267886
-4.60022414 5.70353805

Dependent Variable: Tuan7

Estimate Standard Error

9.8054376 6.34527961
-10.6022945 7.21980098

Dependent Variable: Tuan8

Estimate Standard Error
8.73069258 7.63482182
1.34962393 8.68707093

Dependent Variable: Tuan9

Estimate Standard Error
13.7210276 10.3867536
3.6719091 11.8182804

Dependent Variable: Tuan10

Estimate Standard Error
22.8772548 11.7663842
-9.3243778 13.3880549

Dependent Variable: Tuan11

Estimate Standard Error
18.9930714 12.7384417
-6.4636208 14.4940837
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t Value
2.27
-3.42

t Value
1.81
-0.47

t Value
2.6
-1.9

t Value
1.92
-1.36

t Value
1.96
-0.81

t Value
1.55
-1.47

t Value
1.14
0.16

t Value
1.32
0.31

t Value
1.94
-0.7

t Value
1.49
-0.45

Pr> |t]
0.0233
0.0007

Pr> |t|
0.0699
0.639

Pr> |t]
0.0096
0.058

Pr>|t|
0.0547
0.1735

Pr>|t|
0.0499
0.4202

Pr>|t|
0.1227
0.1423

Pr> |t|
0.2531
0.8766

Pr>|t|
0.1869
0.7561

Pr> |t|
0.0522
0.4863

Pr> |t|
0.1363
0.6558



Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Dependent Variable: Tuan12

Estimate Standard Error
17.0591141 15.4269237
-9.3629216 17.5530986

Dependent Variable: Tuan13

Estimate Standard Error
11.8650744 16.5351639
-4.5544188 18.8140791

Dependent Variable: Tuan14

Estimate Standard Error
11.3416246 16.9564655
-7.8231718 19.2934454

Dependent Variable: Tuan15

Estimate Standard Error
8.76635499 17.2867891
-6.33871175 19.6692951

Dependent Variable: Tuan16

Estimate Standard Error
10.1849788 17.8612503
-9.4749303 20.3229298

Dependent Variable: Tuan17

Estimate Standard Error
10.8178868 18.1289726
-9.2601797 20.6275503

Dependent Variable: Tuan18

Estimate Standard Error
10.6552118 18.3682295

-9.55913 20.8997821

Dependent Variable: Tuan19

Estimate Standard Error
9.01650162 18.4819785
-8.36311435 21.0292083

Dependent Variable: Tuan20

Estimate Standard Error
8.49200592 18.6673475
-8.71714529 21.2401253
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t Value
1.11
-0.53

t Value
0.72
-0.24

t Value
0.67
-0.41

t Value
0.51
-0.32

t Value
0.57
-0.47

t Value
0.6
-0.45

t Value
0.58
-0.46

t Value
0.49
-0.4

t Value
0.45
-0.41

Pr> |t|
0.2691
0.5939

Pr> |t|
0.4732
0.8088

Pr> |t]
0.5038
0.6852

Pr>|t|
0.6122
0.7473

Pr> |t|
0.5687
0.6412

Pr>|t|
0.5509
0.6536

Pr> |t|
0.562
0.6475

Pr>|t|
0.6258
0.691

Pr> |t|
0.6493
0.6816



Phu luc 1.6: Phan tich anh hwéng ciia da hinh GHR/C571T dén khoi lrgng
co thé cua ga Lién Minh tir 1 ngay tuoi den 20 tuan tuoi

The SAS System
The GLM Procedure

Class Level Information

Class Levels Values
GT 2 MT
GHR 3 CCCTTT
Number of observations 835
The SAS System
The GLM Procedure

Least Squares Means
Adjustment for Multiple Comparisons: Tukey-Kramer

GHR MN LSMEAN Standard Error Pr> |t] LSMEAN Number
cC 32.4677174 0.1393551 <.0001 1

CcT 32.4528071 0.2763132 <.0001 2

T 32.5540243 0.2433017 <.0001 3

Least Squares Means for effect GHR
Pr> |t| for HO: LSMean(i)=LSMean(j)
Dependent Variable: MN

i/j 1 2 3

1 0.9989 0.9461

2 0.9989 0.9617

3 0.9461 0.9617
GHR Tuanl LSMEAN Standard Error Pr> |t| LSMEAN Number
CC 57.6056493 0.3502607 <.0001 1

CcT 56.9549683 0.6944967 <.0001 2

T 57.4724048 0.6115243 <.0001 3

Dependent Variable: Tuanl

i/j 1 2 3
1 0.718 0.9793
2 0.718 0.851
3 0.9793 0.851
GHR Tuan2 LSMEAN Standard Error Pr> |t| LSMEAN Number
CC 99.1875212 0.6652605 <.0001 1
CcT 99.7127573 1.3190781 <.0001 2
T 99.6503985 1.1614861 <.0001 3
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GHR
CcC

GHR
cC

GHR
CcC

GHR
CcC
CcT

i/

Dependent Variable:

1

0.9418
0.9324

Tuan3 LSMEAN

159.068413
157.42454
157.404143

Dependent Variable:

1

0.8077
0.7196

Tuan4 LSMEAN

235.108992
232.77847
236.6269

Dependent Variable:

1

0.8197
0.8808

Tuan5 LSMEAN

317.396303
318.462556
319.729417

Dependent Variable:

1

0.9767
0.844

Tuan6 LSMEAN

410.03363
407.583627
409.894197

Dependent Variable:

1

Tuan2

0.9418

0.9993

Standard Error

1.10236
2.185759
1.924623

Tuan3

0.8077

1

Standard Error

1.619668

3.211476

2.827797
Tuand

0.8197

0.659

Standard Error

2.153339

4.269638

3.759539
Tuan5

0.9767

0.9747

Standard Error

2.634868

5.224414

4.600246
Tuan6
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0.9324
0.9993

Pr> |t]
<.0001
<.0001
<.0001

0.7196

Pr> |t]
<.0001
<.0001
<.0001

0.8808
0.659

Pr> |t]
<.0001
<.0001
<.0001

0.844
0.9747

Pr> [t]
<.0001
<.0001
<.0001

LSMEAN Number

LSMEAN Number

LSMEAN Number

LSMEAN Number
1
2
3



GHR
cC

GHR
cC

GHR
CcC

GHR
cC
CcT

i/j

0.9203
0.9996
Tuan7 LSMEAN
513.213539
513.489503
509.187716

Dependent Variable:

1

0.9993
0.8101
Tuan8 LSMEAN
631.148194
613.808826
621.560878

Dependent Variable:

1

0.1675
0.4381
Tuan9 LSMEAN
768.361188
742.636019
759.058171

Dependent Variable:

1

0.1202
0.657
Tuan10 LSMEAN
917.889459
905.156327
906.659422

0.9203

0.9447
Standard Error
3.334132
6.610915
5.8211

Tuan7

0.9993

0.8842
Standard Error
4.004332
7.939786
6.99121

Tuan8

0.1675

0.7581
Standard Error
5.452217
10.810653
9.51909

Tuan9

0.1202

0.5121
Standard Error
6.18243
12.258519
10.793977

Dependent Variable: Tuan10

1

0.6657

2
0.6657

176

0.9996
0.9447

Pr> |t|
<.0001
<.0001
<.0001

0.8101
0.8842

Pr> |t]
<.0001
<.0001
<.0001

0.4381
0.7581

Pr> |t]
<.0001
<.0001
<.0001

0.657
0.5121

Pr> |t]
<.0001
<.0001
<.0001

0.6213
0.9956

LSMEAN Number

LSMEAN Number
1
2
3

LSMEAN Number

LSMEAN Number



3 0.6213 0.9956

GHR Tuanll LSMEAN Standard Error Pr> |t| LSMEAN Number
CC 1060.05747 6.68637 <.0001 1

CT 1042.84529 13.25773 <.0001 2

T 1051.5007 11.67382 <.0001 3

Dependent Variable: Tuan11

i/j 1 2 3

1 0.5299 0.7894

2 0.5299 0.8834

3 0.7894 0.8834
GHR Tuanl2 LSMEAN Standard Error Pr> |t] LSMEAN Number
CC 1191.13955 8.09147 <.0001 1

CcT 1173.02741 16.04377 <.0001 2

T 1189.17522 14.127 <.0001 3

Dependent Variable: Tuan12

i/j 1 2 3

1 0.6184 0.9915

2 0.6184 0.745

3 0.9915 0.745
GHR Tuan13 LSMEAN Standard Error Pr> |t] LSMEAN Number
CcC 1306.9411 8.6695 <.0001 1

CcT 1291.24683 17.18988 <.0001 2

T 1305.26866 15.13619 <.0001 3

Dependent Variable: Tuan13

i/j 1 2 3

1 0.7301 0.9946

2 0.7301 0.8241

3 0.9946 0.8241
GHR Tuanl14 LSMEAN Standard Error Pr> |t] LSMEAN Number
CC 1404.07508 8.88961 <.0001 1

CcT 1387.5915 17.62631 <.0001 2

T 1407.86075 15.52047 <.0001 3

Dependent Variable: Tuan14

i/j 1 2 3
1 0.7189 0.9741
2 0.7189 0.6811
3 0.9741 0.6811
GHR Tuan15 LSMEAN Standard Error Pr> |t| LSMEAN Number
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CcC

GHR
cC

GHR
CcC

GHR
CC

GHR
CcC
CcT

1489.4317 9.06206
1473.17022 17.96824
1497.68806 15.82155

Dependent Variable: Tuan15

1 2
0.7341
0.7341
0.887 0.5826
Tuan16 LSMEAN Standard Error
1565.20664 9.36366
1548.26122 18.56626
1574.24443 16.34812

Dependent Variable: Tuan16

1 2
0.7302
0.7302
0.8741 0.5665
Tuanl17 LSMEAN Standard Error
1630.91636 9.50429
1617.69855 18.8451
1641.76894 16.59365

Dependent Variable: Tuanl7

1 2
0.8305
0.8305
0.8283 0.6228
Tuan18 LSMEAN Standard Error
1684.90822 9.63026
1672.21887 19.09488
1693.68442 16.81359

Dependent Variable: Tuan18

1 2
0.8464
0.8464
0.8869 0.6928
Tuan19 LSMEAN Standard Error
1733.44839 9.6901
1720.72475 19.21353
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<.0001
<.0001
<.0001

0.887
0.5826

Pr> |t]
<.0001
<.0001
<.0001

0.8741
0.5665

Pr> |t]
<.0001
<.0001
<.0001

0.8283
0.6228

Pr> |t]
<.0001
<.0001
<.0001

0.8869
0.6928

Pr> |t]
<.0001
<.0001

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3

LSMEAN Number



GHR
CcC

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter

1742.92303 16.91806
Dependent Variable: Tuan19

1 2
0.8474
0.8474
0.871 0.6787
Tuan20 LSMEAN Standard Error
1771.99702 9.7873
1757.94241 19.40626
1781.70144 17.08777

Dependent Variable: Tuan20

1 2
0.8203

0.8203

0.8676 0.6471
The SAS System

The GLM Procedure
Dependent Variable: MIN
Estimate Standard Error

-0.04315348 0.13606423
-0.05806373 0.33091129

Dependent Variable: Tuanl

Estimate Standard Error
0.06662226 0.34198927
-0.58405877 0.83172565

Dependent Variable: Tuan2

Estimate Standard Error
-0.23143863 0.64955029
0.29379744 1.57972101

Dependent Variable: Tuan3

Estimate Standard Error
0.83213486 1.07632767
-0.81173829 2.61765327

Dependent Variable: Tuan4

Estimate Standard Error
-0.75895403 1.58141927
-3.08947668 3.84604748

Dependent Variable: Tuan5

Estimate Standard Error
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<.0001

0.871
0.6787

Pr> |t]
<.0001
<.0001
<.0001

0.8676
0.6471

t Value
-0.32
-0.18

t Value
0.19
-0.7

t Value
-0.36
0.19

t Value
0.77
-0.31

t Value
-0.48
-0.8

t Value

LSMEAN Number

Pr> |t|
0.7512
0.8608

Pr> |t|
0.8456
0.4827

Pr> |t|
0.7217
0.8525

Pr> |t|
0.4397
0.7566

Pr> |t]
0.6314

0.422

Pr> |t]



Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter

-1.1665574

-0.10030359
Dependent Variable

Estimate
0.06971656
-2.38028621
Dependent Variable
Estimate
2.01291131
2.28887546

Dependent Variable
Estimate
4.7936579
-12.5457094

Dependent Variable
Estimate
4.6515081

-21.0736604
Dependent Variable:

Estimate
5.61501833

-7.11811345
Dependent Variable:

Estimate
4.2783838

-12.9337956
Dependent Variable:

Estimate
0.9821678
-17.1299775
Dependent Variable:
Estimate
0.8362208

-14.8580488
Dependent Variable:

Estimate
-1.8928344

-18.376407
Dependent Variable:

Estimate

2.10248726

5.11329663
: Tuan6

Standard Error
2.57264493
6.25673074

: Tuan7

Standard Error
3.25539611
7.91719705

: Tuan8
Standard Error
3.90976905
9.50864688

: Tuan9
Standard Error
5.3234627

12.946782
TuanlO

Standard Error
6.0364315

14.680738
Tuanll

Standard Error
6.5284731

15.8773944
Tuanil2

Standard Error
7.9003914

19.2139308
Tuanil3

Standard Error
8.4647716

20.5865162
Tuanl4

Standard Error
8.6796782

21.109174
Tuanls

Standard Error
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-0.55
-0.02

t Value
0.03
-0.38

t Value
0.62
0.29

t Value
1.23
-1.32

t Value
0.87
-1.63

t Value
0.93
-0.48

t Value
0.66
-0.81

t Value
0.12
-0.89

t Value
0.1
-0.72

t Value
-0.22
-0.87

t Value

0.5791
0.9844

Pr> |t]
0.9784
0.7037

Pr> |t]
0.5365
0.7726

Pr> |t|
0.2205
0.1874

Pr> |t|
0.3825
0.104

Pr> |t|
0.3525
0.6279

Pr> |t|
0.5124
0.4155

Pr> |t|
0.9011
0.3729

Pr> |t|
0.9213
0.4707

Pr> |t]
0.8274
0.3843

Pr> |t]



Additive -4.1281782 8.8480565 -0.47 0.6409
Dominance -20.3896569 21.5186738 -0.95 0.3436

Dependent Variable: Tuan16

Parameter Estimate Standard Error t Value Pr> |t|
Additive -4.5188959 9.1425346 -0.49 0.6212
Dominance -21.4643183 22.2348512 -0.97 0.3347

Dependent Variable: Tuan17

Parameter Estimate Standard Error t Value Pr> |t|

Additive -5.4262859 9.2798445 -0.58 0.5589

Dominance -18.6440968 22.5687919 -0.83 0.409
Dependent Variable: Tuan18

Parameter Estimate Standard Error t Value Pr> |t|

Additive -4.3881037 9.4028435 -0.47 0.6409

Dominance -17.077454 22.8679282 -0.75 0.4554

Dependent Variable: Tuan19

Parameter Estimate Standard Error t Value Pr> |t|
Additive -4.7373203 9.4612681 -0.5 0.6167
Dominance -17.4609641 23.0100184 -0.76 0.4482

Dependent Variable: Tuan20

Parameter Estimate Standard Error t Value Pr> |t|
Additive -4.8522132 9.5561745 -0.51 0.6118
Dominance -18.9068154 23.2408327 -0.81 0.4162

Phu luc 1.7: Phan tich énh hwéng ciia da hinh GH/G662A dén khoi lwgng co
the caa ga Lién Minh tir 1 ngay tuéi dén 20 tuan tuoi

The SAS System
The GLM Procedure

Class Level Information

Class Levels Values
GT 2 MT
G662A 3 AA AG GG
Number of observations 835

The SAS System

The GLM Procedure

Least Squares Means
Adjustment for Multiple Comparisons: Tukey-Kramer

G662A MN LSMEAN Standard Error Pr> |t| LSMEAN Number
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AA
AG
GG

i/j

G662A
AA
AG
GG

i/j

G662A
AA
AG
GG

i/

G662A
AA
AG
GG

i/j

G662A

32.5026523 0.1097875
32.5944466 0.3779401
31.89675 0.5801563

Least Squares Means for effect G662A
Pr > |t| for HO: LSMean(i)=LSMean(j)

Dependent Variable: MN

1 2
0.9705
0.9705
0.5605 0.5722
Tuanl LSMEAN Standard Error
57.4767753 0.2759921
57.1847826 0.9500947
57.5708333 1.4584411

Dependent Variable: Tuanl

1 2
0.9531
0.9531
0.9978 0.9732
Tuan2 LSMEAN Standard Error
99.450692 0.524378
97.985178 1.805155
101.1625 2.770999

Dependent Variable: Tuan2

1 2
0.7157
0.7157
0.8163 0.6019
Tuan3 LSMEAN Standard Error
158.115626 0.868328
158.468379 2.989195
164.9 4.588558

Dependent Variable: Tuan3

1 2
0.9929
0.9929
0.3145 0.4688

Tuan4 LSMEAN
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Standard Error

<.0001
<.0001
<.0001

0.5605
0.5722

Pr> |t]
<.0001
<.0001
<.0001

0.9978
0.9732

Pr> |t]
<.0001
<.0001
<.0001

0.8163
0.6019

Pr> |t|
<.0001
<.0001
<.0001

0.3145
0.4688

Pr> |t]

LSMEAN Number
1
2
3

LSMEAN Number

LSMEAN Number
1
2
3

LSMEAN Number



AA
AG
GG

i/

G662A
AA
AG
GG

i/j

G662A
AA
AG
GG

i/

G662A
AA
AG
GG

i/

G662A
AA
AG

235.057653 1.275866
229.358696 4.392133
239.3375 6.742135

Dependent Variable: Tuan4

1 2
0.4264
0.4264
0.8071 0.4298
Tuan5 LSMEAN Standard Error
318.533733 1.695181
311.041502 5.83561
321.791667 8.957941

Dependent Variable: Tuan5

1 2
0.4341
0.4341
0.932 0.5736
Tuan6 LSMEAN Standard Error
409.239823 2.075987
410.618577 7.146524
417.304167 10.970258

Dependent Variable: Tuan6é

1 2
0.9813
0.9813
0.7504 0.8662
Tuan7 LSMEAN Standard Error
512.514657 2.623416
511.640316 9.031032
524.208333 13.863069

Dependent Variable: Tuan7

1 2
0.9952
0.9952
0.6852 0.7279
Tuan8 LSMEAN Standard Error
624.272408 3.157498
638.480237 10.869595

183

<.0001
<.0001
<.0001

0.8071
0.4298

Pr> |t|
<.0001
<.0001
<.0001

0.932
0.5736

Pr> |t]
<.0001
<.0001
<.0001

0.7504
0.8662

Pr> |t]
<.0001
<.0001
<.0001

0.6852
0.7279

Pr> |t]
<.0001
<.0001

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3

LSMEAN Number



GG

i/

G662A
AA
AG
GG

i/

G662A
AA
AG
GG

i/

G662A
AA
AG
GG

i/

G662A
AA
AG
GG

645.195833 16.68535

Dependent Variable: Tuan8

1 2
0.4211
0.4211
0.4345 0.9392
Tuan9 LSMEAN Standard Error
757.366213 4.29167
788.101779 14.773948
791.595833 22.67872

Dependent Variable: Tuan9

1 2
0.1134
0.1134
0.2996 0.9909
Tuan10 LSMEAN Standard Error
908.224384 4.849646
948.899209 16.694766
965.254167 25.627268

Dependent Variable: Tuan10

1 2
0.051
0.051
0.0741 0.8543
Tuanll LSMEAN Standard Error
1049.05857 5.24231
1093.68083 18.0465
1120.425 27.70224

Dependent Variable: Tuan11

1 2
0.0468
0.0468
0.031 0.6976
Tuan12 LSMEAN Standard Error
1180.87754 6.34229
1217.05731 21.83315
1285.99583 33.51493

Dependent Variable: Tuan12
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<.0001

0.4345
0.9392

Pr> |t|
<.0001
<.0001
<.0001

0.2996
0.9909

Pr> |t]
<.0001
<.0001
<.0001

0.0741
0.8543

Pr> |t]
<.0001
<.0001
<.0001

0.031
0.6976

Pr> |t]
<.0001
<.0001
<.0001

LSMEAN Number

LSMEAN Number

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3



i/j

G662A
AA
AG
GG

i/

G662A
AA
AG
GG

i/

G662A
AA
AG
GG

i/

G662A
AA
AG
GG

i/j

1 2
0.2499
0.2499
0.006 0.197
Tuan13 LSMEAN Standard Error

1296.28343 6.78963
1340.88933 23.3731
1411.15 35.87883

Dependent Variable: Tuan13

1 2
0.1596
0.1596
0.0049 0.2291
Tuanl14 LSMEAN Standard Error
1393.90852 6.95784
1436.8004 23.95215
1517.90417 36.76771

Dependent Variable: Tuan14

1 2
0.1984
0.1984
0.0028 0.1547
Tuanl5 LSMEAN Standard Error
1479.37754 7.09054
1528.94466 24.40898
1605.97917 37.46896

Dependent Variable: Tuan15

1 2
0.1255
0.1255
0.0027 0.1973
Tuanl6 LSMEAN Standard Error
1555.2227 7.33121
1600.88439 25.23746
1684.3625 38.74072

Dependent Variable: Tuan16
1 2
0.1919
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0.006
0.197

Pr> |t]
<.0001
<.0001
<.0001

0.0049
0.2291

Pr> |t]
<.0001
<.0001
<.0001

0.0028
0.1547

Pr> |t]
<.0001
<.0001
<.0001

0.0027
0.1973

Pr> |t]
<.0001
<.0001
<.0001

0.0032

LSMEAN Number
1
2
3

LSMEAN Number

LSMEAN Number

LSMEAN Number



G662A
AA
AG
GG

i/j

G662A
AA
AG
GG

i/j

G662A
AA
AG
GG

i/

G662A
AA
AG
GG

i/j

0.1919
0.0032 0.1684
Tuanl7 LSMEAN Standard Error
1621.82982 7.43724
1665.85277 25.60247
1758.5125 39.30103

Dependent Variable: Tuan17

1 2
0.2249
0.2249
0.0019 0.1189

Tuan18 LSMEAN

1674.71355 7.52441
1725.16897 25.90256
1822.6 39.76167

Dependent Variable: Tuan18

1 2
0.1479
0.1479
0.0008 0.1004
Tuan19 LSMEAN Standard Error

1723.36361 7.57431
1775.19466 26.07433
1867.925 40.02535

Dependent Variable: Tuan19

1 2
0.1368
0.1368
0.0012 0.1279
Tuan20 LSMEAN Standard Error
1761.30189 7.64858
1815.97134 26.33002
1906.56667 40.41785

Dependent Variable: Tuan20

1 2
0.1143
0.1143
0.0013 0.1457
The SAS System
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Standard Error

0.1684

Pr> |t|
<.0001
<.0001
<.0001

0.0019
0.1189

Pr> |t|
<.0001
<.0001
<.0001

0.0008
0.1004

Pr> |t]
<.0001
<.0001
<.0001

0.0012
0.1279

Pr> |t]
<.0001
<.0001
<.0001

0.0013
0.1457

LSMEAN Number

LSMEAN Number

LSMEAN Number
1
2
3

LSMEAN Number



Dependent Variable: MN

Parameter Estimate
Additive 0.30295116
Dominance 0.39474548

Dependent Variable: Tuanl

Parameter Estimate
Additive -0.04702902
Dominance -0.33902171

Dependent Variable: Tuan2

Parameter Estimate
Additive -0.85590389
Dominance -2.32141825

Dependent Variable: Tuan3

Parameter Estimate
Additive -3.39218714
Dominance -3.03943342

Dependent Variable: Tuan4

Parameter Estimate
Additive -2.13992329
Dominance -7.83888106

Dependent Variable

Parameter Estimate
Additive -1.62896703
Dominance -9.12119766

Dependent Variable

Parameter Estimate
Additive -4.032172
Dominance -2.65341759

Dependent Variable

Parameter Estimate
Additive -5.84683797
Dominance -6.72117915

Dependent Variable

Parameter Estimate
Additive -10.4617127
Dominance 3.7461165

Dependent Variable

The GLM Procedure

Standard Error
0.29522644
0.47958044

Standard Error
0.74216273
1.20560589

Standard Error
1.41008932
2.2906189

Standard Error
2.33499784
3.7930861

Standard Error
3.43089708
5.57331908

: Tuan5

Standard Error
4.55846324
7.40499336

: Tuané
Standard Error
5.58247881
9.06845495
: Tuan7
Standard Error
7.0545549
11.4597683

: Tuan8
Standard Error
8.4907407
13.7927795

: Tuan9
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t Value
1.03
0.82

t Value
-0.06
-0.28

t Value
-0.61
-1.01

t Value
-1.45
-0.8

t Value
-0.62
-1.41

t Value
-0.36
-1.23

t Value
-0.72
-0.29

t Value
-0.83
-0.59

t Value
-1.23
0.27

Pr> |t|
0.3051
0.4107

Pr> |t|
0.9495
0.7786

Pr> |t|
0.544
0.3111

Pr> |t|
0.1467
0.4232

Pr>|t|
0.533
0.16

Pr> |t|
0.7209
0.2184

Pr>|t|
0.4703
0.7699

Pr> |t|
0.4075
0.5577

Pr> |t|
0.2182
0.786



Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter

Additive

Estimate
-17.1148102
13.6207555

Dependent Variable:

Estimate
-28.5148915
12.1599344

Dependent Variable:

Estimate
-35.6832144
8.9390444

Dependent Variable:

Estimate
-52.559146
-16.3793751

Dependent Variable:

Estimate
-57.4332873
-12.8273846

Dependent Variable:

Estimate
-61.997825
-19.1059465

Dependent Variable:

Estimate
-63.3008146
-13.7336881

Dependent Variable:

Estimate
-64.5699021
-18.9082106

Dependent Variable:

Estimate
-68.3413398
-24.3183934

Dependent Variable:

Estimate

-73.9432235

Standard Error
11.5406104

18.747139
Tuanl0

Standard Error
13.04105
21.1845273
Tuanii
Standard Error
14.0969507

22.8997847
Tuanl2

Standard Error
17.0548744

27.7047824
Tuanl3

Standard Error
18.2578031
29.6588792

Tuani4

Standard Error
18.7101303
30.393662

Tuani5
Standard Error
19.0669787
30.9733441
Tuanl6
Standard Error
19.7141425
32.0246292

Tuanl7
Standard Error
19.9992697
32.4878039
Tuan18
Standard Error

20.2336811
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t Value
-1.48
0.73

t Value
-2.19
0.57

t Value
-2.53
0.39

t Value
-3.08
-0.59

t Value
-3.15
-0.43

t Value
-3.31
-0.63

t Value
-3.32
-0.44

t Value
-3.28
-0.59

t Value
-3.42
-0.75

t Value

-3.65

Pr> |t|
0.1385
0.4677

Pr> |t|
0.0291
0.5661

Pr> |t]
0.0115
0.6964

Pr>|t|
0.0021
0.5545

Pr> |t|
0.0017
0.6655

Pr>|t|
0.001
0.5298

Pr> |t|
0.0009
0.6576

Pr> |t|
0.0011
0.5551

Pr> |t|
0.0007
0.4543

Pr>|t|
0.0003



Dominance -23.4878041 32.8685933 -0.71 0.4751
Dependent Variable: Tuan19

Parameter Estimate Standard Error t Value Pr>|t|
Additive -72.2806944 20.3678611 -3.55 0.0004
Dominance -20.4496416 33.086562 -0.62 0.5367

Dependent Variable: Tuan20

Parameter Estimate Standard Error t Value Pr> |t|
Additive -72.6323883 20.5675936 -3.53 0.0004
Dominance -17.9629345 33.4110174 -0.54 0.591

Phu luc 1.8: Phan tich énh hwéng cia da hinh GH/G1705A dén khai lweng
co thé cua ga Lién Minh tir 1 ngay tuoi den 20 tuan tuoi

The SAS System
The GLM Procedure
Class Level Information

Class Levels Values
GT 2 MT
G1705A 3 AA AG GG
Number of observations 835

The SAS System

The GLM Procedure
Least Squares Means
Adjustment for Multiple Comparisons: Tukey-Kramer

G1705A MN LSMEAN Standard Error Pr> |t| LSMEAN Number
AA 32.5451989 0.3375507 <.0001 1
AG 32.788189 0.249283 <.0001 2
GG 32.3991187 0.1203701 <.0001 3

Least Squares Means for effect G1705A
Pr> |t| for HO: LSMean(i)=LSMean(j)
Dependent Variable: MN

i/j 1 2 3

1 0.8314 0.9125

2 0.8314 0.3385

3 0.9125 0.3385

G1705A Tuanl LSMEAN Standard Error Pr> |t| LSMEAN Number

AA 58.1482095 0.8489642 <.0001 1
AG 57.2758945 0.6269646 <.0001 2
GG 57.384318 0.3027393 <.0001 3
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i/

1

2

3

G1705A

AA
AG
GG

i/

1

2

3

G1705A

AA
AG
GG

i/

G1705A
AA
AG
GG

i/

1

2

3

G1705A

AA
AG
GG

i/

Dependent Variable: Tuanl

1 2
0.6866
0.6866
0.6735 0.9867
Tuan2 LSMEAN Standard Error
102.3687 1.609697
97.901967 1.18877
99.343408 0.574016

Dependent Variable: Tuan2

1 2
0.0665
0.0665
0.1803 0.5193
Tuan3 LSMEAN Standard Error
162.503647 2.670403
159.882507 1.972107
157.612094 0.952261

Dependent Variable: Tuan3

1 2
0.7096
0.7096
0.1963 0.5539

Tuan4 LSMEAN

236.488395 3.928763
237.270663 2.901413
234.131584 1.400991

Dependent Variable: Tuan4

1 2
0.986
0.986
0.8387 0.5934
Tuan5 LSMEAN Standard Error
318.898541 5.228774
317.176501 3.861478
318.141212 1.864572

Dependent Variable: Tuan5

1 2
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Standard Error

0.6735
0.9867

Pr> |t|
<.0001
<.0001
<.0001

0.1803
0.5193

Pr> |t]
<.0001
<.0001
<.0001

0.1963
0.5539

Pr> |t|
<.0001
<.0001
<.0001

0.8387
0.5934

Pr> |t]
<.0001
<.0001
<.0001

LSMEAN Number

LSMEAN Number

LSMEAN Number
1
2
3

LSMEAN Number



1
2
3
G1705A
AA
AG
GG

i/

1

2

3

G1705A

AA
AG
GG

i/

1

2

3

G1705A

AA
AG
GG

i/

1

2

3

G1705A

AA
AG
GG

i/j

0.9621

0.9621
0.9898 0.9725
Tuan6 LSMEAN Standard Error
418.599801 6.38382
411.034003 4.714485
408.057363 2.27646

Dependent Variable: Tuan6

1 2
0.6066
0.6066
0.2657 0.8369
Tuan7 LSMEAN Standard Error
524.813329 8.073174
514.618539 5.962082
510.468796 2.878881

Dependent Variable: Tuan7

1 2
0.5671
0.5671
0.216 0.8054

Tuan8 LSMEAN Standard Error

654.643899 9.650387
633.318895 7.126863
620.19472 3.441313

Dependent Variable: Tuan8

1 2
0.1778
0.1778
0.0023 0.222

Tuan9 LSMEAN Standard Error

796.497347 13.135919
781.934401 9.700947
751.808122 4.684248

Dependent Variable: Tuan9
1 2
0.6456
0.6456
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0.9898
0.9725

Pr> |t|
<.0001
<.0001
<.0001

0.2657
0.8369

Pr> |t]
<.0001
<.0001
<.0001

0.216
0.8054

Pr> |t]
<.0001
<.0001
<.0001

0.0023
0.222

Pr> |t]
<.0001
<.0001
<.0001

0.004
0.0146

LSMEAN Number

LSMEAN Number
1
2
3

LSMEAN Number

LSMEAN Number



3
G1705A
AA
AG
GG

i/

1

2

3

G1705A

AA
AG
GG

i/

1

2

3

G1705A

AA
AG
GG

i/

1

2

3

G1705A

AA
AG
GG

i/

1

2

3
G1705A

0.004 0.0146

Tuanl10 LSMEAN Standard Error

961.122347 14.837963
934.214689 10.957916
901.960169 5.291194

Dependent Variable: Tuan10

1 2
0.3115
0.3115
0.0005 0.0223
Tuanll LSMEAN Standard Error
1113.65716 15.98512
1081.16311 11.8051
1040.94764 5.70027

Dependent Variable: Tuan11

1 2
0.2314
0.2314
<.0001 0.0063

Tuanl2 LSMEAN Standard Error

1277.1061 19.23212
1220.89778 14.20302
1167.29212 6.85814

Dependent Variable: Tuan12

1 2
0.0496
0.0496
<.0001 0.002

Tuanl3 LSMEAN Standard Error

1406.74072 20.56974
1337.00105 15.19086
1282.01385 7.33514

Dependent Variable: Tuan13

1 2
0.0179
0.0179
<.0001 0.0033

Tuanl14 LSMEAN Standard Error
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Pr> |t]
<.0001
<.0001
<.0001

0.0005
0.0223

Pr> |t]
<.0001
<.0001
<.0001

<.0001
0.0063

Pr> |t]
<.0001
<.0001
<.0001

<.0001
0.002

Pr> |t|
<.0001
<.0001
<.0001

<.0001
0.0033

Pr> |t]

LSMEAN Number

LSMEAN Number
1
2
3

LSMEAN Number

LSMEAN Number
1
2
3

LSMEAN Number



AA
AG
GG

i/

1

2

3

G1705A

AA
AG
GG

i/

1

2

3

G1705A

AA
AG
GG

i/

1

2

3

G1705A

AA
AG
GG

i/
1
2
3
G1705A
AA
AG

1502.88362 21.12614
1436.41714 15.60177
1379.85075 7.53355

Dependent Variable: Tuan14

1 2
0.031
0.031
<.0001 0.0033

Tuanl5 LSMEAN Standard Error

1589.52487 21.54084
1524.74001 15.90803
1465.49901 7.68143

Dependent Variable: Tuan15

1 2
0.0417
0.0417
<.0001 0.0024

Tuanl6 LSMEAN Standard Error

1668.45292 22.2644
1600.61226 16.44238
1540.78854 7.93945

Dependent Variable: Tuan16

1 2
0.0384
0.0384
<.0001 0.0031

Tuanl7 LSMEAN Standard Error

1736.187 22.58599
1670.11509 16.67988
1606.82423 8.05413

Dependent Variable: Tuanl7

1 2
0.0493
0.0493
<.0001 0.0019

Tuanl8 LSMEAN Standard Error
1787.79211 22.9002

1725.15003 16.91192
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<.0001
<.0001
<.0001

<.0001
0.0033

Pr> |t|
<.0001
<.0001
<.0001

<.0001
0.0024

Pr> |t]
<.0001
<.0001
<.0001

<.0001
0.0031

Pr> |t]
<.0001
<.0001
<.0001

<.0001
0.0019

Pr> |t]
<.0001
<.0001

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3

LSMEAN Number
1
2
3

LSMEAN Number



GG

i/

1

2

3

G1705A

AA
AG
GG

i/

1

2

3

G1705A

AA
AG
GG

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

1660.54747

Dependent Variable: Tuan18

1

0.0717
<.0001
Tuanl19 LSMEAN
1837.50497
1775.8189
1708.60439

Dependent Variable: Tuan19

1

0.0798
<.0001
Tuan20 LSMEAN
1875.62599
1818.48954
1745.89143

Dependent Variable: Tuan20

1

0.1184
<.0001

Estimate
0.0730401
0.31603012

Estimate
0.38194576
-0.49036925

Estimate
1.512646
-2.95408733
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8.16618 <.0001
2 3
0.0717 <.0001
0.0018
0.0018
Standard Error Pr> |t]
23.02745 <.0001
17.0059 <.0001
8.21155 <.0001
2 3
0.0798 <.0001
0.0011
0.0011
Standard Error Pr> |t|
23.24277 <.0001
17.16491 <.0001
8.28833 <.0001
2 3
0.1184 <.0001
0.0004
0.0004
The SAS System
The GLM Procedure
Dependent Variable: MN
Standard Error t Value
0.17918527 0.41
0.30700063 1.03
Dependent Variable: Tuanl
Standard Error t Value
0.45066375 0.85
0.77212852 -0.64
Dependent Variable: Tuan2
Standard Error t Value
0.85449105 1.77
1.4640115 -2.02
Dependent Variable: Tuan3

LSMEAN Number

LSMEAN Number

Pr> |t|
0.6837
0.3036

Pr> |t]
0.397
0.5255

Pr> |t]
0.0771
0.0439



Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter

Estimate
2.44577642
-0.175364

Estimate
1.1784055
1.9606736

Estimate
0.37866439
-1.34337536

Estimate
5.27121921
-2.29457892

Estimate
7.17226634
-3.02252313

Estimate
17.2245894
-4.1004146

Estimate
22.3446128
7.7816658

Estimate
29.5810891
2.6734309

Estimate
36.3547592
3.8607069

Estimate

Standard Error

1.41755524
2.42871726

Dependent Variable:

Standard Error

2.08554274
3.5731896

Dependent Variable:

Standard Error

2.77563982
4.7555426

Dependent Variable:

Standard Error

3.38878404
5.80605118

Dependent Variable:

Standard Error

4.28555984
7.34250972

Dependent Variable:

Standard Error

5.12280675
8.77697659

Dependent Variable:

Standard Error

6.9730651
11.9470502

Standard Error

7.8765773
13.4950503

Standard Error

8.4855322
14.5383813

Standard Error
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t Value
1.73

-0.07
Tuan4

t Value
0.57
0.55

Tuan5
t Value
0.14
-0.28

Tuané
t Value
1.56
-0.4
Tuan7
t Value
1.67
-0.41

Tuan8
t Value
3.36
-0.47

Tuan9
t Value
3.2
0.65

Dependent Variable: Tuan10

t Value
3.76
0.2

Dependent Variable: Tuan11

t Value
4.28
0.27

Dependent Variable: Tuan12

t Value

Pr> |t]
0.0848
0.9425

Pr> |t]
0.5722
0.5833

Pr> |t]
0.8915
0.7776

Pr> |t|
0.1202
0.6928

Pr> |t|
0.0946
0.6807

Pr> |t|
0.0008
0.6405

Pr> |t|
0.0014
0.515

Pr> |t|
0.0002
0.843

Pr> |t]
<.0001
0.7906

Pr> |t]



Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

Parameter
Additive

Dominance

54.9069906
-1.3013282

Estimate
62.3634332
-7.3762367

Estimate
61.5164352
-4.950048

Estimate
62.0129287
-2.7719303

Estimate
63.8321874
-4.0084684

Estimate
64.6813864
-1.3905294

Estimate
63.6223178
0.9802405

Estimate
64.4502941
2.7642158

Estimate
64.8672813
7.7308242

10.2091684 5.38
17.4915113 -0.07

Dependent Variable: Tuan13

Standard Error t Value
10.9192319 5.71
18.708073 -0.39

Dependent Variable: Tuan14

Standard Error t Value
11.2145928 5.49
19.2141189 -0.26

Dependent Variable: Tuan15

Standard Error t Value
11.4347304 5.42
19.5912838 -0.14

Dependent Variable: Tuan16

Standard Error t Value
11.8188231 5.4
20.2493552 -0.2

Dependent Variable: Tuan17

Standard Error t Value
11.9895372 5.39
20.541842 -0.07

Dependent Variable: Tuan18

Standard Error t Value
12.1563333 5.23
20.8276162 0.05

Dependent Variable: Tuan19

Standard Error t Value
12.223881 5.27
20.9433466 0.13

Dependent Variable: Tuan20

Standard Error t Value
12.3381803 5.26
21.1391772 0.37
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<.0001
0.9407

Pr> |t]
<.0001
0.6935

Pr> |t]
<.0001
0.7968

Pr> |t|
<.0001
0.8875

Pr> |t|
<.0001
0.8431

Pr> |t|
<.0001
0.946

Pr> |t|
<.0001
0.9625

Pr> |t|
<.0001
0.895

Pr> |t]
<.0001
0.7147



PHU LUC 2: KET QUA PHAN TiCH CAC THAM SO DI TRUYEN
GA LIEN MINH TREN BQ PHAN MEM VCE6, PEST
Phuc luc 2.1: Két qua phén tich cac tham sé di truyen ga Lién Minh the hé 1

--------------------------------- VCE 6.0.2 --------mmmmmm e -
14.11.2023 00:27:25 HPHmodelll-vce.txt
page 1
Skoskskoskoskskskksksk sksk sksk sksk sksk sksk sksk sk sk sk skskskskskskskskskskskokskokskokskskskskskskskskskskskskokskokskskskskskskskskkskskkskk %
TRAITS AND EFFECTS *

>k 3k 3k >k 5k >k 3k 5k >k >k ok >k >k 3k 3k >k 5k >k 3k 3k >k >k 3k ok >k 5k >k >k 5k >k %k 5k >k >k 5k 5k >k 3k >k >k 5k >k >k 3k 5k >k 3k >k >k >k >k >k 3k >k >k 5k >k >k %k >k >k >k %k %k %k >k *k k k%

Code Trait name List of effects

1 p8 gd sex animal

2 p20 gd sex animal

>k 3k 3k >k 3k 3k 3k 3k ok sk >k 3k sk ok sk >k 5k sk ok sk >k sk >k 3k k >k sk 3k ok sk ok sk >k sk sk ok sk ok sk sk ok sk ok sk ok sk sk ok skok ok skok sk kosk skok sk kosk kok kok sk ksk kk ok
EFFECTS AND COVARIANCES *

3k 3k sk >k >k 3k 3k 3k sk sk sk sk 3k 3k sk sk Sk sk sk 3k 3k ok sk sk sk sk sk 3k 3k sk sk sk sk sk sk 3k 3k 3k 3k 3k sk >k 3k 3k sk 3k sk sk sk >k 3k 3k sk 3k sk sk sk >k 3k 3k sk sk sk sk >k kk sk sk k

Code Effect name Type Length Level Mini Maxi Start COVARIANCE Type Length Level Start
Pattern

1 gad : F 2 92 11 102 1

2 sex : F 2 3 1 3 185

3 animal : A 2 804 1 804 189 animal :A 2 1 1TT
residual:E 2 1 2 TT

ok o K oK oK oK ok ok ok ok oK oK ok ok ok ok koK oK oK ok ko ok o oK oK oK ok ok ok ok ok oK oK oK ok ok sk ok K KK ok ok kR kR KRRk kR ok R KKk ok k kR Rk kk %

GENERAL INFORMATTION *

3k sk sk sk >k 3k 3k 3k Sk sk sk sk 3k 3k sk 3k Sk Sk sk 3k 3k ok sk Sk sk sk sk 3k 3k sk sk sk sk sk sk 3k 3k sk 3k 3k sk sk 3k 3k sk 3k 3k sk sk sk >k >k sk sk sk sk sk >k 3k 3k 3k sk sk >k >k ok sk sk sk k

VCE was started on : at Tue Nov 14 00:27:25 2023 by:
Comments:

sk sk sk 3k 3k 3k 3k 3k sk sk sk sk sk ok ok ok sk sk sk 3k ok sk sk sk sk 3k 3k ok sk sk sk sk >k 3k ok sk sk sk sk >k ok sk sk sk sk kok ok |

* VCE-6 *

* version 6.0.2 *
* 05-Nov-2008 ©9:22:31 *
* MS-Windows Windows-x86_32-gfor *
* written by *
* Milena Kovac, Eildert Groeneveld *
* and Alberto Garcia-Cortez *

phan tich thong so di truyen - giong ga

hph-vce

ntrait: 3 same model: yes
missing data?: yes data fife: 0000
animal?: yes ped: 0000
fixed effects: hys sex random effects: yes

I
I
I
I
I
I
I
I
| 3k >k >k >k >k >k 5k 5k 5k 3k 3k >k >k 5k 3k 5k 3k >k %k >k 5k 5k 5k 3k >k %k >k 5k >k 3k >k >k %k >k 5k 5k >k %k %k %k 5k %k %k %k )k kk 3k
I
I
I
I
I
I
I

maternal effects?: yes

Files involved

Current directory : C:\Users\Admin\Desktop\PEST\VCE6\temp
Parameter file : HPHmodell1l-vce.txt
Data input file ¢ ..\data\HPH. cod
Pedigree input file : ..\data\pedHPH.ped
Log list file : HPHmodelll-vce.txt.1lst
Covariances dumped into : HPHmodelll-vce.txt.cov-bin
>k 3k 3k >k 3k >k 3k 3k ok 3k >k 3k 3k >k 3k >k 3k k >k 3k >k 3k >k 3k 5k >k 3k >k 5k 3k 5k 3k >k 3k 3k 5k 3k >k 3k >k >k 3k >k 3k >k 3k >k >k 3k >k ok k ok k ok sk kook sk kosk kok sk ok kokkkk ok
DATA INFORMATTION *
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3k 3k >k >k >k 3k 3k 3k 3k 3k 3k >k >k 3k 3k 3k 3k Sk >k >k 3k 5k 3k 3k sk >k >k >k 5k 5k 3k 3k sk sk >k 5k 3k 3k 3k 3k Sk >k >k 3k 3k 3k 3k 3k >k >k >k >k 5k 3k 3k >k >k >k 5k 3k 3k 3k 3k >k %k %k 3k %k %k k

General statistics

Variables Scaled #rec. min. max. avg. std.
p8 all 750 411.00000 965.00000 655.31600 87.65106
p20 all 694 1502.00000 2634.00000 1861.20317 251.95542

Pattern of traits

Count p8 p20
507 X X
33 - X
63 X -

3k 3k 3K 3K 3k 3k 3k 3k >k >k 3k 3k 3k 5k Sk sk sk 3k >k 3k sk sk sk kK 3k 3k 3k ok 3k sk sk 3k >k ok sk sk sk sk sk kookoskosk sk sk sk sk kockoskosk sk ko k sk kokoskk sk sk kkkkkkk ko k

ESTIMATES INFORMATION *
sk 3k 3k 3k 3k 3k sk sk 3k ok 5k 3k 3k sk sk sk sk 5k sk sk sk sk 3k 3k 3k 3k sk sk sk 3k sk 3k sk sk sk ok sk 3k 3k sk sk 5k 5k 3k sk sk sk 5k 3k 3k 3k 3k sk sk 3k 5k 3k sk sk sk 3k 5k 5k 3k 5k ok >k 5k k k
Tue Nov 14 00:27:26 2023 CPU time used: 0:00:00
AG Log likelihood : 1810.4802 status : 1 at iteration: 29 / 29
----------------------------- Matrices: NATURAL ------------mmmmmmmmmmm oo
Type: A Level: 1 animal No.: 804 Pattern:
TT
2101.89 991.42
9062.67
Type: E Level: 1 residual No.: 694 Pattern:
TT
1693.2 -634.7
11672.5
——————————————————————————— Matrices: Phenotypic --------------------------
3795.1 356.7
20735.2

————————————————————————————— Matrices: RATIOS ----------------moommmmmom o
Type: A Level: 1 animal
0.55384 0.22716
0.43707

Type: E Level: 1 residual
0.44616 -0.14277
0.56293
—————————————————————— Matrices: STD_ERR of components --------------------
Type: A Level: 1 animal
303.24 553.72
2015.96

Type: E Level: 1 residual
133.328 230.755
925.751

———————————————————————— Matrices: STD_ERR of ratios ----------------------
Type: A Level: 1 animal
0.04590 0.13775
0.06797

Type: E Level: 1 residual
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0.045896 0.049839
0.067967

--------------------- Matrices: Phenotypic correlations -------------------

--- 0.04021
————————————————————————————————— VCE 6.0.2 ------mmmmmmmm e
14.11.2023 00:27:26 HPHmodelll-vce.txt
page 5
3k 3k 3k 3k 3k 5k 5k sk sk 3k 3k sk sk sk sk sk sk 3k sk sk sk sk sk 3k 3k sk sk ok ok sk sk sk 3k sk ok ok sk sk sk sk koskoskeosk sk sk sk kokoskoskosk sk sk sk sk koskosk sk sk sk kokosksk sk sk k ko k
Optimization finished with status : 1 *

3k 3k >k >k >k 3k 3k 3k 3k >k 3k >k >k 3k 3k 3k 3k 3k >k >k 3k 5k 3k 3k sk >k >k >k 5k 5k 3k 3k 3k sk >k 5k 3k 3k 3k 3k Sk >k >k 3k 3k 3k 3k 3k >k >k >k >k 5k 3k 3k >k >k >k 5k 3k 3k 3k 3k %k %k %k 3k %k %k k

Phuc luc 2.2: Két qua phan tich cac tham sé di truyén ga Lién Minh thé hé 2

————————————————————————————————— VCE 6.0.2 —-----mmm oo e -
13.11.2023 16:06:20 HPHmodelll-vce.txt
page 1
3k 3k sk 3k sk sk sk 3k Sk 3k sk 3k sk ok sk ok sk sk sk 3k sk sk sk sk sk sk sk sk sk sk sk Sk sk Sk sk sk sk sk sk sk sk sk sk sk sk 3k sk 3k sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk sk sk ok sk ck sk
* TRAITS AND EFFECTS
3

sk ok ok oK oK oK ok ok ok ok o oK oK ok ok ko oK oK oK ok sk ok o o oK oK ok ok ok o o oK oK ok ok sk ok o oK oK ok ok ok o o oK oK oK ok ko ok o K ok ok ok ok ok ok oK K ok ok ok ok

Code Trait name List of effects

1 p8 gd sex animal
2 p20 gd sex animal

3k 3k >k 3k 3k 5k 3k 3k sk >k >k 3k 5k sk sk sk >k >k ok sk sk sk >k 3k 3k 3k sk Sk sk >k 3k 3k 3k sk sk sk >k 3k 3k 3k sk sk sk 3k 3k sk 3k sk sk sk 3k 3k ok 3k sk sk >k 3k ok ok 3k sk sk sk sk ok sk sk sk k

* EFFECTS AND COVARIANCES

sk ok ok oK oK oK ok ok ok ok ok oK oK ok ok ok o oK oK oK ok sk ok o o oK oK ok ok ok ok o oK ok ok ok sk ok o oK oK ok ok ok o o oK oK oK ok ko o o oK ok ok sk ok ok ok oK ok ok ok ok ok

Code Effect name Type Length Level Mini Maxi Start COVARIANCE Type Length Level Start
Pattern

1 gd F 2 292 11 302 1

2 sex : F 2 3 1 2 585

3 animal : A 2 2731 1 2731 589 animal : A 2 1 1TT
residual: E 2 1 2 TT

sk sk sk 3k 3k 5k sk sk sk sk 3k 3k sk sk sk sk sk 3k ok sk sk sk 3k 3k 3k sk sk sk sk >k 3k 3k sk sk sk sk 3k 3k 3k ok sk sk sk ok sk sk sk sk sk sk 3k ok sk sk sk sk 3k ok ok ok 3k sk sk sk ok ok sk sk sk k

* GENERAL INFORMATION

sk ok ok ok oK oK oK ok ok o o ok oK oK oK ok ok ok ok K oK oK ok ok sk o ok o oK oK ok ok sk ok ok oK oK oK ok sk ok o ok oK ok ok sk ok o o oK oK ok ok sk ok o oK oK ok ok sk ok ok Kk ok ok

VCE was started on : at Mon Nov 13 16:06:20 2023 by:
Comments:

sk ok o K K oK oK oK ok ok o o oK oK oK ok ok ok ok K oK oK ok 3k o oK oK oK ok ok ko o oK oK ok ok sk ok o K K K ok ko |

* VCE-6 *

|
* version 6.0.2 * |
* 05-Nov-2008 09:22:31 * |
* MS-Windows Windows-x86 32-gfor * |
* written by * |
* Milena Kovac, Eildert Groeneveld * |
* and Alberto Garcia-Cortez * |

>k 3k 3k >k 3k >k 3k ok >k %k ok >k %k ok ok >k ok >k >k 3k >k >k 5k >k >k %k ok ok >k 5k >k >k ok >k %k 5k >k >k 5k >k >k %k >k >k %k k >k k

phan tich thong so di truyen - giong ga

|
|
hph-vce |
ntrait: 3 same model: yes |
missing data?: yes data fife: 0000 |
animal?: yes ped: 0000 |
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| fixed effects:
| maternal effects?:

hys sex
yes

random effects: yes [

Files involved

Current directory
Parameter file

Data input file
Pedigree input file

Log list file
Covariances dumped into

13.11.2023

: C:\Users\Admin\Desktop\PEST\VCE6\temp
: HPHmodelll-vce.txt
¢ ..\data\HPH.cod
: ..\data\pedHPH.ped
: HPHmodelll-vce.txt.lst
: HPHmodelll-vce.txt.cov-bin
VCE 6.0.2

16:06:20 HPHmodelll-vce.txt

page 2

3k 3k 3K 3K 3k 3k 3k 3k >k >k 3k 3k 3k 5k Sk sk sk 3k >k 3k sk sk sk kK 3K 3k 3k ok ok sk sk 3k 3k ok sk sk sk sk sk kookoskosk sk sk k sk kockoskosk sk ko k sk koskosksk sk sk kkkkkkk ko

DATA INFORMATTION *

sk ok ok oK oK oK ok ok ok ok ok oK oK ok ok ko oK oK ok ok sk o o oK oK oK ok ok ok ok o oK oK ok ok sk ok o oK oK ok ok ok o o oK oK oK ok ko o o K oK ok sk ok ok koK ok ok ok ok ok K K

General statistics

Variables Scaled #rec. min. max. avg. std.
p8 all 2444  411.00000 965.00000 677.07651 91.21267
p20 all 2352 1502.00000 2668.00000 1919.08971  261.43807

Pattern of traits

Count p8 p20
2352 X X
92 X -

ok o oK oK oK oK ok ok o o K ok ok ok ko ok oK oK oK ok ok ok kK K K oK K kR ok K oK ok ok kR kK KKk sk ok ok kR Rk sk ok kR Kok ok ok k ok kR ok ok k kR kX

ESTIMATES

INFORMATTION *

sk sk sk 3k 3k 5k sk sk sk sk 3k 3k sk sk sk sk sk 3k ok sk sk sk 3k 3k 3k sk sk sk sk >k 3k 3k sk sk sk sk 3k 3k 3k ok sk sk sk ok sk sk sk sk sk sk 3k ok sk sk sk sk 3k ok sk ok sk sk sk sk ok ok sk sk sk k

Mon Nov 13 16:06:21 2023 HPHmodelll-vce.txt CPU time used: 0:00:00
AG Log likelihood : 3669.6420 status : 1 at iteration: 22 / 22
————————————————————————————— Matrices: NATURAL --------mmmmmmmmmm o
Type: A Level: 1 animal No 2731 Pattern: T T
1263.39 545.38
2090.78
Type: E Level: 1 residual No.: 2352 Pattern: T T
1586.9 -4.7
11476.5
——————————————————————————— Matrices: Phenotypic --------------------------
2850.3 540.7
13567.3
----------------------------- Matrices: RATIOS -------------------~-—~-~-~-~----
Type: A Level: 1 animal
0.44325 0.33556
0.25410
Type: E Level: 1 residual
0.55675 -0.00109
0.84590

Matrices: STD_ERR of components
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Type: A Level: 1 animal
124.414 174.980
540.007

Type: E Level: 1 residual
69.250 115.035
421.785
------------------------ Matrices: STD_ERR of ratios ----------------------
Type: A Level: 1 animal
0.03158 0.10552
0.03633

Type: E Level: 1 residual
0.031583 0.026960
0.036334
————————————————————— Matrices: Phenotypic correlations -------------------
--- 0.08695

sk ok ok ok oK oK oK ok sk ok o o oK oK oK ok ok 3k ok K oK oK ok ok 3k ok ok o K oK ok ok ok sk ok K oK oK oK ok sk ok o oK oK oK oK ok ok ko oK oK oK oK ok ko o o oK Kok ok sk ok ok K K

* Optimization finished with status : 1 *
Sk sk 3k 3k 3k sk sk sk 3k 3k sk sk ok sk sk 3k sk Sk sk ok sk 3k 3k sk sk sk sk 3k sk sk sk sk sk 3k sk sk sk sk sk 3k sk sk sk ok sk sk 3k sk sk sk sk 3k 3k sk sk ok sk sk 3k sk sk sk sk ok 3k sk sk sk sk ok

Phu luc 2.3: Gi4 tri giéng wéc tinh caa tinh trang khoi lwrgng co thé 20 tuan tudi
cua ga Lién Minh

(Trong hé phd, thé hé xudt phat dwroc ma hda sé 1, thé hé 1 ma hoa sé 2, thé hé 2 ma

hoa so 3 trong cét thé hé, con trong ma hda so 1, con mai ma hda sé 2 trong cét gidi

tinh)

ANIMAL TH SEX EBV-P20
10110001 1 1 6.44
10210002 1 1 -7.76
10310003 1 1 -0.98
10410004 1 1 -2.77
10510005 1 1 -83.52
10610006 1 1 -34.84
10710007 1 1 48.91
10810008 1 1 -53.36
10910009 1 1 7.03
11010010 1 1 40.4
10120020 1 2 -16.7
10120021 1 2 -18.61
10120022 1 2 -6.99
10120023 1 2 -24.83
10120024 1 2 -44.24
10220025 1 2 -26.46
10220026 1 2 -4.92
10220027 1 2 -61.76
10220028 1 2 -41.83
10220029 1 2 -25.44
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10920060 1 2 -86.99
10920061 1 2 -27.92
10920062 1 2 36.75
10920063 1 2 -37.93
10920064 1 2 -59.22
11020065 1 2 -67.18
11020066 1 2 -37.26
11020067 1 2 -45.2
11020068 1 2 -38.1
11020069 1 2 -21

20110100 2 1 -58.01
20110101 2 1 -38.59
20110102 2 1 -14.85
20110103 2 1 -4.8

20110104 2 1 -59.13
20110105 2 1 -27.49
20110106 2 1 -37.72
20110107 2 1 0.15

20110108 2 1 -40.64
20110109 2 1 -43.44
20110110 2 1 -31.89
20110111 2 1 -50.95
20110112 2 1 -15.35
20110114 2 1 -61.69
20110115 2 1 -33.38
20110116 2 1 -21.12
20110117 2 1 12.58
20110118 2 1 9.19

20110119 2 1 -70.81
20110120 2 1 -64.7
20110121 2 1 -63.35
20110122 2 1 -47.3
20110123 2 1 -34.66
20110124 2 1 -59.68
20110125 2 1 -27.47
21010371 2 1 10.84
21010372 2 1 49.32
21010373 2 1 20.55
21010375 2 1 4.37

21010376 2 1 7.56

21010377 2 1 -19.09
21010378 2 1 7.1
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21010379 2 1 7.74
21010380 2 1 8.45

21010381 2 1 32.83
21010382 2 1 26.94
21010384 2 1 36.31
21010385 2 1 -0.33
21010386 2 1 34.08
21010387 2 1 23.79
21010388 2 1 1.15

21010389 2 1 -2.94
21010390 2 1 -47.48
21010391 2 1 -16.41
21010392 2 1 -31.08
21010393 2 1 19.81
21010394 2 1 0.54
21010395 2 1 -97

21010397 2 1 -43.56
21010399 2 1 51.69
20120400 2 2 -73.43
20120401 2 2 12.73
20120402 2 2 -94.45
20120403 2 2 -77.5
20120404 2 2 -62.09
20120405 2 2 -3

20120406 2 2 -77.5
20120407 2 2 -64.66
20120408 2 2 -57.38
20120409 2 2 -50.34
20120410 2 2 -11.21
20120411 2 2 -44.8
20120412 2 2 -52.05
20120413 2 2 -18.01
20120414 2 2 -63.7
20120416 2 2 -63.64
20120417 2 2 -28.9
20120418 2 2 -47.62
20120419 2 2 -71.36
20120420 2 2 -20.35
20120422 2 2 -90.08
20120423 2 2 -18.5
20120424 2 2 -58.07
20120425 2 2 -60

20120427 2 2 -8.63
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21020673 2 2 -17.61
21020674 2 2 1.39
21020676 2 2 -51.06
21020677 2 2 38.77
21020678 2 2 25.2
21020679 2 2 -20.39
21020680 2 2 -5.43
21020681 2 2 10.68
21020682 2 2 -14.23
21020683 2 2 1.15

21020684 2 2 59.69
21020685 2 2 19.7
21020686 2 2 -36.31
21020687 2 2 -20.07
21020688 2 2 -38.75
21020689 2 2 53.55
21020691 2 2 38.67
21020692 2 2 27

21020693 2 2 16.35
21020694 2 2 -4.81
21020695 2 2 -9.15
21020696 2 2 -3.45
21020697 2 2 -19.59
21020698 2 2 -30.53
21020699 2 2 9.7

30111001 3 1 -9.75
30111002 3 1 -85.26
30111003 3 1 -13.92
30111004 3 1 13.92
30111005 3 1 -6.76
30111006 3 1 -31.53
30111007 3 1 6.86
30111008 3 1 30.82
30111009 3 1 -28.76
30111010 3 1 5.14
30111011 3 1 -16.68
30111012 3 1 -34.19
30111013 3 1 20.63
30111014 3 1 -4.35
30111015 3 1 1.75

30111016 3 1 17.01
30111017 3 1 16.86

204




30111018 3 1 -67.39
30111019 3 1 -32.95
30111020 3 1 -10.28
30111021 3 1 16.84
30111022 3 1 -38.41
30111023 3 1 -10.49
30111024 3 1 -69.55
30111025 3 1 -69.66
33011875 3 1 0.39

33011876 3 1 19.93
33011877 3 1 32.52
33011878 3 1 27.79
33011879 3 1 -3.07
33011880 3 1 -5.26
33011881 3 1 7.9

33011882 3 1 30.47
33011883 3 1 5.46

33011884 3 1 36.2

33011886 3 1 45.85
33011887 3 1 14.35
33011888 3 1 21.27
33011889 3 1 38.08
33011890 3 1 27.26
33011891 3 1 13.31
33011892 3 1 -38.32
33011893 3 1 -0.28
33011894 3 1 4.32

33011895 3 1 53.3

33011896 3 1 2.51

33011897 3 1 30.38
33011898 3 1 17.35
33011899 3 1 28.42
33011900 3 1 50.79
30122001 3 2 -31.58
30122002 3 2 -31.09
30122003 3 2 21.05
30122004 3 2 -41.14
30122005 3 2 -52.42
30122006 3 2 -49.36
30122007 3 2 -26.81
30122008 3 2 -44.34
30122009 3 2 8.96
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30122010 3 2 -14.01
30122011 3 2 -6.74
30122012 3 2 -57.54
30122013 3 2 -29.79
30122014 3 2 -34.6
30122015 3 2 20.18
30122016 3 2 -32.53
30122017 3 2 -14.38
30122018 3 2 -59.85
30122019 3 2 -20.78
30122020 3 2 -60.1
30122021 3 2 20.35
30122022 3 2 -27.4
30122023 3 2 -22.98
30122024 3 2 -84.56
30122025 3 2 -17.05
33022878 3 2 19.89
33022879 3 2 9.46

33022880 3 2 -15.4
33022881 3 2 -22.42
33022882 3 2 21.27
33022883 3 2 67.52
33022884 3 2 53.62
33022885 3 2 43.12
33022886 3 2 9.47

33022887 3 2 12.75
33022888 3 2 10.44
33022889 3 2 34.02
33022890 3 2 32.05
33022891 3 2 31.27
33022892 3 2 22.17
33022893 3 2 11.82
33022894 3 2 33.72
33022895 3 2 25.05
33022896 3 2 27.88
33022897 3 2 58.12
33022898 3 2 -11.65
33022899 3 2 -0.21
33022900 3 2 -4.5
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PHU LUC 3: HOA CHAT VA THIET BI PUQC SU DUNG TRONG PHAN

TICH

PA HINH GEN

Phu luc 3.1. Céc hoa chat dwec sir dung trong nghién ciru

STT | Hoéachat Hang
1 Cac cap moi dic hiéu Thermo Sicentific (M¥)
2 Enzyme cat dac hiéu Thermo Sicentific (MY)
3 Agarose Merck (Ptc)
4 Phenol, chloroform, Isopropanol Merck (P1rc)
5 Chloroform : Isoamyl Alcohol (24:1) Merck (Prrc)
6 SDS (Sodium dodecyl sulfate) Merck (Prc)
7 EDTA (Ethylenediaminetetraacetic acid) Merck (Prrc)
8 Loading Buffer 6X Viét Nam
9 dNTP Thermo Sicentific (My)
10 Taq polymerase Thermo Sicentific (My)
Phu luc 3.2. C4c dung dich dwgrc sir dung trong nghién cau
STT Dung dich Thanh phan
L Pém pha mang té bao (Lysis | 10 mM Tris HCI; 1000mM EDTA; 0,1 M NaCl; 2,1%
buffer) SDS; pH 8,0
2 bém TE (Tris EDTA) 10 mM Tris HCI; 1 mM EDTA; pH 8,0
3 Ethidium bromide (0,1%) Hoa tan 0,1g Ethidium bromide trong 100ml H20
g | Dem chay dien di AGarOSe ||\ AR 50X; 490ml mroc cit
(TAE 1X)
5 Dung dich agarose 1,5% va | Can 1,59 (1,5%) hoac 2,5g (2,5%) agarose hoa tan
2,5% vao trong 100 ml dung dich dém TAE 1X
Phu luc 3.3. C4c thiét bi dwoc sir dung trong nghién ciru
STT Thiét bi Hang san xuét (nwoc)
1 | May PCR (thermal cycler) Astec (Trung quéc)
2 May ly tam (Mikro 120) Hettich (buc)
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3 | Bé 6n nhiét (memmert) Puc
A Bé dié'n di ngang (HU10 Mini-Plus horizontal SCIE_PLAS (Anh)
gel unit)
5 | May chiéu tia UV (Ingenius) UVP (Mi)
6 Lo vi séng Sanyo (Nhat Ban)
7 Tu lanh sau -20°C, tu lanh 4°C Panasonic (Nhat Ban)
8 Cén phan tich (PB602-S) Mettler Toledo (Switzerland)
9 | Pipet, dau con, dng eppendorf Eppendorf (Puc)
10 | May do quang phd (Nano Drop One) Thermo Sicentific (M¥)
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