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’ , MO PAU
1. TINH CAP THIET CUA DE TAI

Chén nudi lon dong vai tro rat quan trong trong san xuat nong nghiép va 1a ngudn
cha dao cung cép thyc pham cho nguoi tiéu dung.

Trong chan nudi, con glong c6 vai tro quyet dinh dén kha ning san xuit tdi da cua
vat nudi. Vi thé, dé day nhanh tc do phat trién cta nganh chin nudi néi chung, Nghi
quyét s6 26 NQ/TU ngay 5/8/2008 cua Ban chép hanh Trung wong Dang lan thir 7
(khoa X) da xac dinh giong la khau tao dot pha dé tang ning suat, chat lugng va hiéu
qua cua san xuat. Tuy nhién, mdi gidng, bén canh cic uu diém déu co nhimg nhuoc
diém nhat dinh lién quan dén kha nang san xuat. Mot trong nhing giai phap dé han ché
nhimg nhuoc diém va phat huy tdi da wu diém ctia mdi giéng 1a str dung lai tao. Trong
lai tao & lon, bén canh sir dung lon nai lai, viéc stir dung duc giéng phu hop dé phdi voi
lon nai c6 y nghia quan trong trong viéc dua lai anh huéng bod sung (compensate) va
wu thé lai & doi con lai. T co s0 khoa hoc va thuc tién do, nim 2009 Thu tuong Chinh
phu dé phé duyét dé an phat trién giéng cay noéng, 1am nghiép, giéng vt nudi va gidng
thity san dén nam 2020, trong do co hai n6i dung quan trong lién quan dén glong lon
la: 1) Nhap bd sung cac dong, giong lon c6 nang suat, chat lugng cao cua thé gidi, vira
nhan gidng vira san xuat ra con lai ¢6 ning sudt va pham chat thit cao phu hop véi diéu
kién Vi¢t Nam va 2) Nghién ctiu cong thirc lai hiéu qud cho chin nu6i lon cong
nghiép, phtl hop véi timg ving mién khac nhau cta dat nuéc. Trién khai dé an, cac co
s& san xuét giéng cuia Nha nudc va cac tp doan, cong ty chin nudi da nhap va lai tao
nhiéu gidng/dong khac nhau phuc vu cho chan nudi lon cong nghiép trong nudc.

Gan day, cong ty GreenF eed da nhap cac dong lon cy ki: L2 (L), L3 (Y) va ong
ba: L15 (Du), L62 (Pi), L65 (Pi tong hop) va L18 (Pi tong hop) tir tap doan PIC (Tap
doan cai bién gidng lon, Hoa Ky), moi dong dugc chuyén hoa theo cac hudng san xuat
khac nhau nhu ting ty 16 m& dat, ting hiu qua chuyén hoa thic an, ting kha ning ting
trudng. Tir cac dong ndy, cong ty da tién hanh lai tao ra cac dong duc GF337, GF280 va
GF399... va dong lon nai GF24. Cac dong lon nay con dugc goi la PIC337, PIC280,
PIC399 va PIC24 (do dua trén cac ngudn cu ky, ong ba ciia cong ty PIC). Dong lon nai
nay va doi con thuong pham gitra nd voi cac dong duc néu trén dugc dy doan cd stic sinh san
VA sUIc san xuat thit cao trong dicu kién chan nudi cong nghiép. Tuy nhién, hién nay ¢ Viét Nam
noi chung va mién Trung néi riéng van chua c6 nghién ctru ndo danh gia mot cach toan dién vé
stic san xudt clia cac dong lon nay cting nhur doi con lai cta ching.

Ngoai con giong thi khéi luong giét mé ciing 1a mot trong nhitng yéu td ¢ anh
hudng dén nang ; suat va chat lugng thit lon, dac biét la cac tinh trang nhu do day m&
lung, ty 1€ m& glat mau sic, dd mém cua thit. .

Tir thuc té néu trén viéc nghién ctu mot cach c¢6 hé théng vé ning suét sinh san
cua lon nai GF24 khi dugc phéi tinh boi cac dong duc GF337, GF280 va GF399 va
kha ndng san Xuat cua cac con lai trong diéu kién chuong kin va chudng ho, ¢ cac muc
khoi lugng glet mo khac nhau, dé c6 co s¢ khuyén cao lya chon con giong va thoi
dlem giét mo thich hgp, gop phan thuc day su phat trién chin nu6i lon cong nghiép ¢
mién Trung la can thiét. Vi vay, t6i da thuc hién dé tai “Nding sudt sinh sin ctia lgn
ndi GF24 dwoc phéi véi cic dong dwe GF337, GF280, GF399 va sirc sdn xudt thit
cia doi con nuéi tai mién Trung”.



2. MUC TIEU NGHIEN CU'U CUA PE TAI

Nghién ctru ning suét sinh san ctia lon nai GF24 khi duoc phdi véi cac dong duc
GF337, GF280, GF399 va siic san xuat thit cta doi con khi dugc nudi trong ca hai diéu
kién chudng kin va chudng ho, va khi dugc giét mo & cac khoi luong khac nhau, tai
mién Trung nhim dua ra cic khuyen c4o vé con gibéng va thoi dlem giét mo thich hop,
tir 46 gitp ning cao nang suat, chit luong thit va hiéu qua kinh té trong chin nuéi lon
cong nghiép ¢ mién Trung.
3. Y NGHIA KHOA HQC VA THUC TIEN CUA PE TAI
3.1. Y nghia khoa hoc

Két qua nghién ctru cuia dé tai cung cap cac thong tin, tu liéu khoa hoc méi vé
strc sinh san cta lon nai GF24 khi dugc phdi tinh cac dong duc GF337, GF280 va
GF399 trong diéu kién chin nudi cong nghiép chudng kin; strc san xuat thit ctia cac
con lai thuong pham trong ca hai dleu kién chan nudi cong nghiép chuong kin va
chudng hd, ¢ cac mirc khdi lugng giét md khac nhau. Céc tu liéu ndy c6 thé dugc sir
dung l1am tai li€u tham khao trong giang day, hoc tap cho can bg, sinh vién, hoc vién
nganh chan nuoi.
3.2. Y nghia thue tién

Két qua nghién ctru ciia dé tai 1a co s& dé khuyén cao va lua chon cac to hop lai
gitta lon nai GF24 voi cac dong duc GF337, GF280 va GF399 trong san xuat va thoi
diém giét mo thich hop cta cac con lai thuong pham nhdm nang cao kha nang sinh san, sinh
truong, nang sudt, chat luong thit va hiéu qua kinh té trong chan nuéi lon & mién Trung.

CHUONG 1. TONG QUAN TAI LIEU
1.1. TINH HINH CHAN NUOI LON O VIET NAM

Chan nudi lgn cua nude ta dugc coi la nganh chan nudi chu luc va da dat duoc
nhiéu thanh tuu. Téng sb6 lon ca nudc va san luong thit lon san xuit duge tai thoi
diém 01/10 hang nam trong thap nién qua twong tng dao dong trong khoang 25 -29
triéu con va 3,1 — 3,8 triéu tin. Nam 2018, Viét Nam la quéc gia san xuét thit lon 16n
thr 6 ctia thé gidi va dap Gmg >70% trong tong nhu cau tiéu thy thit gia suc, gia cam
cac loai cho thi trudng trong nudc trong nhitng nim gan day.

Hién nay, phuong thirc chin nuéi lon dang c6 xu huéng chuyén dich tir chin
nudi ndong hd, quy md nhoé sang chin nudi trang trai, quy mé 16n. S6 lugng hod chan
nu6i lon ¢4 xu hudng giam manh trong thoi gian qua. Nguoc lai, chan nudi trang trai
trén ca nudc noi chung va mlen Trung noi riéng dang ngay cang phat trién. Hién nay,
chan nudi lon nai dang phat trién theo hudng cong nghiép chuong kin, chan nuéi lon
thit dang ap dung ca phuong thirc cong nghiép chudng kin va chuong ho.

Ve co cau glong, trong thap nién qua, Nha nudc da co nhiéu chi truong nham
phat trién cac dong, giong lgn co nang suat, chat luong cao phuc vu cho chin nudi
cong nghiép, nhiéu giong lon ngoai da duoc nhap va lai tao phu hop voi tung vung
mién cua dat nude. Vi thé, hién ‘nay, nganh chan nu6i lon cua Viét Nam dang sir dung
ngudn giéng lon ngoai la chu yéu (chiém 74% trong tong dan lon).

1.2. LAI TAO VA UU THE LAI

Lai tao da duoc ap dung vao hau hét cac hé thong chan nudi néi chung, chin
nudi lon noi riéng, dic biét 1a chin nudi cong nghiép trén toan thé gisi trong nhiéu
thap ky dé tan dung loi thé ciia vu thé lai va anh hudng bd sung cia cac giéng. Trong
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the té san xuét, dé thu dugc hiéu qua kinh té cao nhat can nghién clru, ap dung cac
hé thdng lai tao khéc nhau phu thudc vao muc dich, phuong thirc san xuit, co s& ha ting,
dinh dudng-thtrc an, trinh 46 cham s6c, nudi dudng va quan Iy ctia nguoi chan nuoi.

Dbi v6i vat nudi, vu thé lai 1a hién twong con lai giita cac ca thé khong cung
ngudn gdc, huyét thong c6 strc sdng va stic san xuit cao hon mirc trung binh cua thé
hé bd me. Uu thé lai dugc tinh bang % ning suét ting 1én cua con lai so véi trung
binh ctia bé me chung. Khi cho giao phdi giita 2 c4 thé khac giéng/dong, cac t6 hop
lai tao ra déu biéu hién wu thé lai, tuy nhién & murc do cao thap khac nhau phu thudc
vao cong thirc lai (giéng) va kha nang di truyén cua tinh trang. Cac tinh trang c6 hé
s6 di truyén thap thu:orng ¢6 uu thé lai cao, vi vy dé cai tién cac tinh trang ndy, so voi
chon loc, lai tao 1a giai phap nhanh hon va hiéu qua hon. Ut thé lai thu duoc & doi con 1a
két qua tong hop tr uu thé lai ca thé/con con, uu thé lai con me va wu thé lai con bé.

1.3. NANG SUAT SINH SAN CUA LON NAI VA CAC YEU TO ANH HUONG

Kha nang sinh sdn cua lon nai dugc danh gid dua trén cac chi tiéu trén ban than
lon nai va dan con cua no. Tuy thudc vao tung giai doan ctia lgn nai ma cé cac chi
tiéu khac nhau, vi du: Lon hau bi thi danh gia thong qua sinh truong va phat duc; lon
nai sinh san thuong danh gia thong qua suc séng va sirc san Xuat cua doi con, ...
nhung quan trong nhat 1a 2 chi tiéu tong hop: sd con va s6 kg lon con cai
sita/nai/nam. Hién nay, dé danh gia hiéu qua cta chin nuéi lon nai, nguoi chan nudi
cling nhu cac nha hoach dinh chinh sach con quan tdim dén céac chi tiéu nhu sé con
hodc sb kg lgn con cai stra dugc san Xuét trong sudt doi sinh san ctia mdi lon nai va
san lugng thit lon duoc san XuAt/nai/nam.

Nang suét sinh san cta lon nai chiu anh huong boi yéu t6 di truyén Bén canh
d6, no ciling chiu tac dong boi mot sb yéu td ngoai canh chinh nhu giéng duec, lura de,
dinh dudng, mua vu va phuong phap chim soc, quan ly. Vé mit di truyén, cac
gidng/dong khac nhau c6 kha ning sinh san khac nhau. Mit khac, cac tinh trang sinh
san thuong c6 hé s6 di truyén thap nén lai tao s& mang lai wu thé lai cao cho cac tinh
trang nay. Vi vy, dé nang cao kha ning sinh san ctia lon nai, can cai tién vé di truyén
cho céc tinh trang sinh san bang cach chon loc cac giéng/dong c6 kha ning sinh san
t6t va cho lai tao gitta cac gidong/dong d6 nham ting thém gia tri cho céc tinh trang
nay thong qua uu thé lai va anh huong bo sung cia cac giéng. Bén canh dé ciing can
ap dung cac bién phap nuéi dudng va quan Iy thich hop.

1.4. SUC SAN XUAT THIT CUA LON VA CAC YEU TO ANH HUONG

Cac tinh trang quan trong danh gia sinh truong va nang sudt thit trong chin nudi
lon bao gom: khéi lugng (KL) qua céc thang tudi, ting khdi lwong (TKL)/ngdy nuodi,
tiéu tén thic dn/kg TKL, ty 18 thit méc ham (TLMH), ty 18 thit xé (TLTX), ty 1& nac
(TLN), d6 day m& lung (DML), dién tich co than (DTCT) va thanh phan than thit.

Chét luong thit co thé dugc xem xét, danh gia trén cac khia canh cam quan,
cong nghé, gia tri dinh dudng va vé sinh thyc pham. Theo Bass (2000) cac tinh trang
quan trong thuong duoc sir dung dé danh gia chat luong thit néi chung la: pH sau giét
mo, kha niang giir nudc/ty 1&6 mat nudce sau thoi gian bao quan, ché bién, mau sac thit,
luc cat (do dai) cua thit, ty I1¢ md giét va thanh phﬁn héa hoc cua thit. Theo tiéu chuan
phan loai chat luong thit cia Warner va cs (1997) va sau d6 duoc bo sung bai Correa
va cs (2007), thit dugc phan chia thanh mot s6 loai co ban nhu: Nhat, mém va ri nudc
(PSE); T6i mau, kho va cting (DFD); P6 tuoi, mém va ri nude (RSE); D6 tuoi, cing
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va khong ri nudc (RFN); Nhat mau, cirng va khong ri nuéc (PFN). Loai thit PSE va
DFD 14 loai thit khong dugc ua thich boi thi trudng. Thit lon c6 chat luong tot (RFN)
c6 ty 18 mat nudc bao quan 2-5%, L* nam trong khoang 42-50, gi tri pH24 <6.

Stre san xuét thit n6i chung ctia lon chil yéu chiu anh hudng béi cac yéu t6 thude
vé di truyén va sinh 1y ctia vt nudi nhu gidng/dong/td hop lai, mot sé gen chinh, tinh
biét va cac yéu t6 thudc s quan 1y trong trang trai nhu khau phan thtrc dn, cham soc -
nuodi dudng, chué)ng trai va diéu kién tiéu khi hau chuéng nuodi. Ngoai cac yéu td trén,
chét luong thit néi riéng con chiu anh hudng bdi qua trinh xir Iy trude, trong va sau
giét md. Trong d6, yéu t6 di truyén c6 anh huong 16n dén sirc san xuét thit ndi chung
cta lon. Cac gibng/dong/td hop lai khac nhau co strc san xuat khac nhau. Céac tinh
trang lién quan dén sinh trudng, nang suat thit cta lon c6 hé s di truyén & muc trung
binh dén cao (b= 0,24 — 0,55). Nguoc lai, cac tinh trang chat lugng thit (ngoai trir
tinh trang ty 1& m& giat) lai c6 hé sb di truyen & muc thap den trung binh (h*=0,15-
0,39). Vi vay, dé nang cao kha ning san xuat cua lon thit, cAn tip trung nghién ctru
chon loc va lai tao ra cac glong/dong/to hop lai c6 kha ning san xuat cao theo cac
huéng mong muon dong thoi can 4p dung quy trinh nudi dudng, quan 1y va giét mo
phu hop dbi véi mdi gidng/dong/td hop lai do. , o ,
1.5. ANH HUONG CUA KHOI LUQNG GIET MO PEN SUC SAN XUAT
THIT CUA LON VA HIEU QUA KINH TE TRONG CHAN NUOI LON

Trén thé gidi da co nhiéu nghién ctru vé anh hudng cua do tudi/khdi lugng giét
mb dén nang suat, chat luong thit lon va hi€u qua kinh té trong chdn nuoi lon thuong
pham. Két qua mot s6 nghién ctru cho thay, khdi luong giét mo c6 anh huong dén cac
tinh trang vé ning suat thit nhu khéi luong than thit ndng va ty 18 thit xé, dién tich
mét thit, d6 DML cling nhu cac tinh trang vé chat luong thit nhu pHys, mau sac thit,
ty 1¢ méat nudc bao quan, mat nudc ché bién, dd mém cua thit, luc cit, tinh ngon
miéng cua thit va hi¢u qua kinh té. Pac biét, két qua mot sb nghién ctru cho théy
rang, ting khoi luong giét mo c6 thé lam ting ty 1é m& giat trong thit nac. Nhiéu
nghién ctru két luan, ham lugng md git trong thit nac trong khoang 2,0-3,5% c6 anh
huong tich cuc dén chat lugng cam quan cua thit. Bén canh anh hudng dén ning suét,
chat lwong thit, khdi lugng giét mé con 1a mot nhan t6 quan trong anh huong 16n dén
lo1 nhuan cua nganh chan nudi lgn. Tang khéi lugng giét md sé& gitp lam giam chi phi
san xuat cd dinh vi tong sb dau lon can dé san xuat mot lugng thit lon nhat dinh giam.
Tuy nhién, mot han ché cua viéc ting kh01 luong giét mo 1a lam giam hiéu qua
chuyén hoa thirc an do sy tich liy mé tang tde va tich liy nac giam dan trong cac pha
sinh truong cudi. Tuy vay, nho cac giai phap vé gidng va dinh dudng da giup lam
giam sy tich lily m& va tang hiéu qua chuyen hoa thirc an & cac glong/dong lon thit.

O Viét Nam cac nghién ctru v€ anh huong cua khéi lugng glet mo dén ning
suét, chét luong thit van con rét it 6i. Trén thuc té, lon ngoai thuong pham o Viét Nam
hau hét duoc giét mo & khéi luong 80- 100kg va chua c6 cac khuyén c4o vé vin dé nay. So
véi lon cong nghlep cta thé g10’1 thi mutrc khoi lwong giét mo nay 1a thap hon nhiéu.

1.6. TINH HINH NGHIEN CUU VA UNG DUNG LAI GIONG NANG CAO
SUC SAN XUAT CUA LON TREN THE GIOI VA TRONG NUGC

Viéc ing dung lai tao nham nang cao kha nang san xuat ctia lon da duoc bao cao
rong rii trén nhiéu giéng/dong trén thé gisi ndi chung va Viét Nam néi riéng. Trong
qua khir nghién ctru lai tao dugc bat dau boi viéc lai giita 2 dong, 2 giéng véi nhau.
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Ngay nay, cac nghién ctu tap trung nhiéu vao lai tao gitra cac dong, gidng khac nhau
tao ra con lai 3, 4 hoac 5 giéng. Thyc té cho thay, nhleu t6 hop lon nai lai €0 nang suét
sinh san cao, nhiéu td hop lon thuong pham nhiéu gidng co sirc san xuét thit 16n da
duoc tao ra va ap dung vao san xuat da gitp 1am ting dang ké vé san luong va chit
lugng thit cting nhu hiéu qua kinh té trong chin nudi.

Nhitng gidng lon dugc st dung phd bién trong chin nudi cong nghiép & hau
khép cac nudc trén the gid1 noi chung va Viét Nam noi riéng 1a L, Y, Pi va Du. Trong
cac gidng nay, mdi gidng déu co nhimg déc diém wu viét lién quan dén kha ning san
xuat Trong do, L va Y 1a nhimg giong c6 kha nang sinh san cao va kha nang lam me
t6t. Du 1a gidng c6 toc do sinh tru:(mg nhanh, ham lugng mo glat cao va cac tinh trang
chat luong thit khac tot. Pi cling 1a glong duogc st dung pho bién nho 'ty 1€ nac trong
thit xé cao. Cac tinh trang lién quan dén kha ning sinh san dugc di truyén qua dong me
va cac tinh trang lién quan dén sinh truong, ning sut, chat lugng thit dugc di truyén
qua dong bd. Vi thé, L va Y thudng duogc sir dung trong céc cong thire lai dé san xuit
lon sinh sdn hodac dugc st dung lam con me trong cac cong thiuc lai dé tao ra lon
thuong pham, Pi va Du thuong duoc st dung 1am con bd hodc dong duc cudi cung
trong cac cong thtc lai trén.

Trong lai gidng, nhin chung cac t6 hop lai co sy tham gia cua nhiéu giong/
dong (=3 gidng/ dong) co strc san Xuat cao hon cac to hop lai voi su tham gia cua it
gidng/ dong (2 glong/ dong). Thuc te hién nay, cac cong ty san Xudt glong l6n da va
dang nghién ctru dé tao ra cac dong tong hop, cac dong téng hop nay t6 hop duoc cac
dic diém tot va han ché duogc cac dic diém x4u ciia mdi dong tham gia nén thuong c6
strc san xuat vuot troi hon. Trong qua trinh lam cong tac giong viéc nghién ciu chon
loc cac glong/dong lon cao san va lai tao tim ra cac t6 hop lai t6t, c6 wu thé lai cao va
tich hop dugc nhiéu tinh trang mong muén 14 viée 1am can duoc thuc hién thuong
xuyén va lién tuc.

CHUONG 2. POI TUQNG, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU
Lon néi GF24 va 3 t6 hop lai thuong pham gitia n6 voi ba dong duc GF337, GF280, GF399.
Hinh 1. So dé lai tao cdc t6 hop lai sir dung trong nghién ciru

GGFP TL2xSL3

GP SL65x2L65 JAL1Sx2L15  SL62xTLES JL18xZLaL,

L )L 4

b
P JGF337 1 GF280 SGF399 X
i

| 03 TO HOF LAI THUONG FHAM | |

Ghi chu: GGP la dong lon cu ki; GP la dong lon 6ng ba; P la dong lon bé me
2.2. PIA PIEM VA THOI GIAN NGHIEN CUU
2.2.1. Pia diém nghién ciru
Nghien ctru vé néng suét sinh san cta lon nai GF24 dugc tién hanh trén 05 trang
trai chan nuoi lon nai cong nghiép trong chudng kin tai 05 tinh: Quang Binh, Quang
Tri, Thira Thién Hué, Quang Ngdi va Binh Dinh. Nghién ctru nang suat va chat lugng
thit ctia cac con lai dugc tién hanh tai Trung tdm nghién ctu vat nuéi Thuy An thude
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Truong Pai hoc Nong Lam, Pai hoc Hué (chuéng ho) va 01 trai chdn nu6i lon cong
nghiép ¢ tinh Quang Tri (chudng kin). Nghién ctru stc san xuét thit cia cac con lai
gitta lon nai GF24 véi cac dong duc GF337 va GF399 & cac khéi luong giét mo khac
nhau dugc tién hanh tai 01 trang trai chin nudi lon cong nghiép chudng kin & tinh
Quéang Tri. Mau thit co thin dugc phan tich tai phong thi nghiém ctia bd mén Di
truyén-Gidng va phong thi nghiém Trung tdm, khoa Chin nuéi Thi y, truong Dai hoc
Nong Lam, Pai hoc Hué.

2.2.2. Thoi gian nghién ciru

Cac nghién ctru duoc thue hién trong thoi gian tir 1/2017 dén 5/2019
2.3. NOI DUNG NGHIEN CUU

- Ngi dung 1: Nghien ctru dic diém sinh 1y sinh san cua lon nai GF24, nang
suat sinh san cua lon nai GF24 khi dugc phéi tinh cac duc glong GF337, GF280 va
GF399 trong diéu kién chin nudi lon cong nghiép chuong kin & mién Trung.

- Nji dung 2: Nghién ctru sinh truong, ning suét, chat luong thit ctia 3 t6 hop
lai gitra Ign nai GF24 v6i cac dong duc GF337, GF280 va GF399 nuoi theo quy trinh
chan nudi cong nghiép trong chudng kin.

- Nji dung 3: Nghién ctru sinh truong, nang suat, chat luong thit ctia 3 to hop
lai gitra Ign nai GF24 véi cac dong duc GF337, GF280 va GF399 nuoi theo quy trinh
chan nudi cong nghiép trong chudng ho.

- Nji dung 4: Nghién ctru strc san xuat thit cta 2 to hop lai gitra lon nai GF24
voi 2 dong duc GF337 va GF399 ¢ 3 muc khéi luong giét mod 100, 110 va 120kg
trong diéu kién chan nudi cong nghiép chudng kin.

2.4. PHUONG PHAP NGHIEN CUU
2.4.1. Phuong phap nghién ciru ndi dung 1

- Nghién ciru dic diém déng duc: Nghién ctru dic diém dong duc duogc tién hanh
trén 26 lon nai GF24 giai doan hau bi. Lon nai hau bi dugc theo doi dac diém dong duc
tir 24 tuan tudi. Thoi gian dong duc (ngdy) duge tinh tir khi xuat hién bidu hién dong
duc dau tién cho dén khi hét biéu hién dong duc. Thoi gian tir khi xuat hién biéu hién
déng duc dau tién dén khi chiu dyc (gid) duogce tinh tir khi co quan sinh dyc ngoai (dm
hd) c6 biéu hién ting sinh va chuyén hong cho dén khi lon nai chiu duc (mé i). Thoi
gian chiu duc (gi0) dugc tinh tir khi lgn chiu duc (lon "mé i", ding yén khi nguoi
hoac lon duc tiép xuc) cho dén khi hét chiu duc (khong dung yén khi nguoi cudi 1én,
hay con duc nhay néu dung lon duc). Thoi gian tir khi hét chiu duc dén hét biéu hién
dong duc (gio) dugc tinh tir khi lon hét chiu duc cho dén khi co quan sinh duc ngoai
tr¢ lai trang thai binh thuong. Chu ky dong duc (ngay): La khoang thoi gian giita 2 lan
dong duc cao do (mé 1) lién tiép.

- Nghién ciru qud trinh @é: Nghién ctru qua trinh dé duoc tién hanh trén 408 6 dé
clia cac lon nai GF24 dé tir Ita 1 dén Itra 3. Thoi diém lon néi bat dau dé, dé xong va ra
hét nhau da dugc ghi chép lai. Thoi diém két thiic dé trong nghién ctru nay duoc tinh
khi lon nai dé xong con cudi cung.

- Nghién ciu nang sudt sinh san: Cac sO liéu duoc thu thap truc tiép thong qua
céan, do, dém qua mdi lira dé cua mdi ca thé lon nai GF24 duoc ph01 tinh bdi cac dong
duc giéng néu trén. HO so quan 1y mdi ca thé lon nai duoc thiét 1ap dé theo ddi lon
trong sudt qua trinh thi nghiém (TN) theo trang trai, theo dong duc, theo ltra dé. Tong
56 4844 6 d¢ tir Itra thir nhat dén 1tra thr tu ctia lon néi GF24 da duoc theo ddi. Céc chi
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ticu danh gia nang sudt sinh san cta lon nai GF24 duogc xac dinh theo TCVN
9111:2011. Lon nai hau bi GF24 duogc phdi gidng 1an dau sau khi b qua 1-2 chu ky
dong duc dau va lon dat khoi lugng trén 135 kg. Lon nai mang thai va lgn nai nu6i con
dugc nudi ca thé trong chudng kin bang khau phan c6 mirc protein thd va ning luong
trao ddi lan luot 14%: 3.000 Kcal’kg TA va 16,5%; 3.200 Kcal/kg TA. Lon con dugc
tap dn tr ngdy tudi thir 7 bang TA hdn hop hoan chinh véi mic protein tho 14 21% va
mirc ning luong trao ddi 1a 3.400 Kcal/kg TA.

2.4.2. Phuong phap nghién ciru ndi dung 2

Nghién ctru duge tién hanh trén tong sd 230 lon lai: GF337 x GF24 (60 con),
GF280 x GF24 (84 con) va GF399 x GF24 (86 con). Ty 1¢ duc:cai trong moi THL 1a
1:1. Cac THL dugc dua vao TN déu xuat phét tir cing mdt trang trai, ¢6 cung ché do
cham soc, nudi dudng d6i voi ca lon me va ban than cac THL trong giai doan so sinh
dén 2 thang tudi va ¢ cung do tudi (60 ngay tudi). DBé co dugc diéu nay, cac lon nai
GF24 & cung ltra d¢, cung thoi diém phéi giéng duge phdi giéng véi 3 dong duc, duoc
chdm soc nudi dudng nhu nhau va duogc theo doi, ghi chép ngay dé. Sau khi dé, cac
THL duoc cham soc nudi dudng nhu nhau dén 2 thang tudi thi dugc dua vao TN,

Thi nghiém duoc thiét ké theo kiéu ngdu nhién hoan toan 1 nhan to véi 03
nghiém thic (NT) 1a 3 THL trén 18 don vi thi nghiém (03 NT x 6 lan lap lai). Pon vi
thi nghiém (PVTN) la nhom lon trong mot 6 chudng. Ty 1¢ duc:cai trong mdi DPVTN
1a 1:1. Khéi lugng ban du cua 03 THL khi dua vao TN tuwong tng 1a 23,3 + 0,51;
20,0 = 0,45 va 19,9 + 0,35 kg (trung binh + do 1éch chuén). Viéc nghién ctru sinh
truong dugc két thic vao lac lon dat 150 ngay tudi. Két thuc viéc danh gia sinh
truong, mdi NT (THL) ¢6 6 con lon (6 1an lip lai), bao gom 3 duc thién va 3 cai, c6
KL gan nhat voi KL trung binh cta NT, dugc chon mo khao sat dé xac dinh ning
suat (NS) than thit. Tir mdi than thit mo6 khao sét, khoang 2 kg co thin (& XS 10-14)
dugc ldy mau dé xac dinh céc chi tidu chat luong thit (CLT).

Cac chi tiéu danh gia strc san xuét (SSX) va NS thit dugc xac dinh theo TCVN
3899-84. Khdi lugng (KL) nac trong than thit dugc xac dinh theo phuong phap cia
National Pork Produce Council-NPPC (2000): KL nac (Ib, pound)=8,588+(0,465xKL
than thit nong, 1b)—(21,896xDML, inch)+(3,005xDTCT, inch?). DTCT & vi tri xwong
suon s6 10-11 (cm?): duoc x4c dinh bang cit vuéng goc véi lung tai diém gitra xuong
suon 10 va 11. Dung tam nhya mica ap sat 1én mat co than, dung but xa danh dau chu
vi phan tiét dién co than 1én mat tAm nhwa mica va do bang Polar planimeter (REISS
precision 3005). Céc chi tiéu danh gia CLT: Gia tri pH (xac dinh bang may do pH cam
tay HI99163) ¢ thoi diém 45 phut (pHas), 24 gio (pHz4) va 48 gio (pHas) sau giét mo. Ty
1¢ mat nudc bao quan duoc xac dinh duwa trén KL ‘mau trudc va sau khi bao quan theo
phuong phap cua Honikel va ctv (1986); Ty 1é¢ mat nudc ché bién duge xac dinh theo
phuong phép ctia Channon va ctv (2003) dya trén KL trudc va sau khi mau co thin dugc
hap cach thuy bang thiét bi Water batch Memmert & 80°C trong vong 75 phit; Mau sic
thit (L*, a*, b*) dugc xac dinh bang may Minolta CR-410 tai thoi diém 24 va 48 gid sau
giét mo theo phuong phap ctia Warner va ctv (1997). B¢ dai cia thit (N) & thoi diém 24
va 48 gio bao quan dugc xac dinh boi may WDS-1 theo phuong phap cua Warner va ctv
(1997). Céc chi tiéu hoa hoc: vat chat kho theo TCVN 8135; khoang tong s6 theo TCVN
4327, protein tho theo TCVN 4328, md tho theo TCVN 4331.



Lon dugc cho an tu do boi thirc an (TA) ctia cong ty Greenfeed theo ting giai doan:
15-30; 30-60 va 60kg dén xuat chudng. Ham luong protein thd va ning luong cua TA
theo giai doan twong ung la 18,46% va 3.867 Kcal GE/kg TA; 16,08% va 3.854 Kcal
GE/kg TA va 13,85% va 3.867 Kcal GE/kg TA. Lon dugc udng nuéc theo nhu cau &
voli nudce tyr dong va duge phong bénh theo quy trinh hién hanh. Nghién ctru duoc tién
hanh trong diéu kién chuong kin, nhi¢t d6 va do am chudng nuéi duoc diéu khién théng qua
quat va he thong 1am mat bang hoi nuéc, bao gdm 6 quat hut & cudi chudng va 1 gian mat &
dau chudng. Nhiét 46 (°C) va d6 4m (%0) chudng nudi duoc xac dinh boi may do nhiét d6 va
am do tu dong, ctr 20 phit ghi chép s liéu mot 1an. Két qua cho thay nhiét do trung binh
cta chudng nudi 1a 24,09°C (19-35°C), d6 am trung binh 14 89,28% (54,5-97,9%).

2.4.3. Phuong phap nghién ciru ngi dung 3

Thi nghiém duoc tién hanh trén 36 lon lai thudc 3 THL GF337 x GF24, GF280 x
GF24 va GF399 x GF24. Mbi THL 1a 12 con. Ti 1¢ duc:céi trong mdi THL 1a 1:1. Céc
THL truée khi duoc dua vao TN duoge kiém soét sy anh hudng cua cac nhan tb phi TN
dén céc chi tiéu nghién ctru gibng nhu d6i véi TN trong chudng kin.

Thi nghiém dugc thiét ké theo kiéu CRD 1 nhén t6 voi 03 NT trén 36 DPVTN (03
NT x 12 lan l3p 1ai), méi PVTN la mdi mot con lon/o chuéng. Lon dua vao TN luc
60 ngay tudi voi KL cta cac THL GF337 x GF24; GF280 x GF24 va GF399 x GF24
tuong ung la 23,58 + 1,56; 23,92 + 1,68 va 19,25 + 1,14 kg (trung binh = d0 1éch
chuan). Nghién ctru sinh trudng duge két thiic vao luc lon dat 150 ngay tudi. Két thic
vi¢c danh gia sinh truéng, mdi NT c6 6 con lon (6 lan lap lai), bao gém 3 duc thién
va 3 cai, ¢6 KL g?m nhét véi KL trung binh cua NT, dugc chon mb khao sat dé xac
dinh NS than thit. Tr mdi than thit m6 khao sat, khoang 2 kg co thin (¢ xuong sudn
10-14) dugc 1ay miu dé xac dinh céc chi tiéu CLT.

Céc chi ti€u nghién ctru, phuong phéap xac dinh cac chi ti€u nghién ciru, thirc an,
nudi dudng, phong bénh 1a giéng nhu ndi dung nghién ciru 2 chi khac 1a TN duoc tién
hanh trong diéu kién chudng ho. Chuéng trai dugc trang bi hé théng mang an ca thé va
voi uong nudc ty dong. Dién tich moi 6 chudng 13 1,54m> (2,2m x 0,7m). Nhiét d¢ va
do am chuong nu6i duge xac dinh boi may do nhiét do va am do ty dong cir 20 phut
ghi chép s6 liéu mdt lan. Két qua theo ddi dién bién nhiét d6 va do Am cho thay, nhiét
d6 trung binh ctia chudng nudi 1a 24,89 °C (min=18,6°C; max=34,2°C), d6 am trung
binh 94,74% (min=62,9%; max = 99,9%).

2.4.4. Phuwong phap nghién ciru ndi dung 4

Nghién ctru duoc tién hanh trén téng sd 272 con lon: GF337xGF24 (136 con) va
GF399xGF24 (136 con). Ty 1¢ dyc:cai trong mdi THL 1a 1:1. Thi nghiém duoc thiét ké
theo kiéu CRD 1 nhan té v6i 3 NT 1a 3 mirc khi lugng giét m6é (KLGM): 100, 110
va 120 kg trén 12 DVTN (3 NT x 4 lan ldp lai). PVTN la nhom lgn trong mot 6
chudéng. Lon dwa vao TN lic 60 ngay tudi. Khdi lwong ban dau cua 2 THL
GF337xGF24 va GF399xGF24 trong 3 NT tuong Ung la 25,1+£0,20; 25,1+0,22;
25,3+0,36 kg va 21,0+0,39; 21,0+£0,20; 20,9+0,14kg. Khi lon & mdi NT dat KLGM
du kién, lon dugc can dé xac dinh KL két thac va 2 con lon (1 duc thién + 1
cai)/bVTN c6 KL gﬁn nhét véi KL trung binh cua NT duoc chon mé khao sat dé xac
dinh NS than thit. Nhu vay, mdi NT ¢6 8 con lon (4 duc thién + 4 cai) dugc md khao
sat NS thit. Ngay sau khi khao sat NS thit, mdi NT c¢6 4 mau thit (2 duc thién + 2 cai)
duoc 1ay (2kg co thin, & XS 10-14) dé xac dinh céc chi tiéu CLT.
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Céc chi tiéu nghién ctru bao gdm cac chi tiéu danh gia sinh trudng, tiéu ton TA,
ning suat, CLT va hiéu qua kinh té trong chin nuéi. Phuong phap xac dinh cac chi
tiéu nghién ctru: Cac chi tiéu danh gia SSX thit: Gidng nhu ¢ ndi dung 2. Hiéu qua
kinh té: Loi nhuan = Thu nhap — Gia thanh (VNB/con/Ira). Cham soc, nudi dudng va
hé théng chudng trai: Giéng nhu ¢ ndi dung 2.

2.5. Phwong phap phan tich sé liéu

S6 lidu duoc quan 1y trén phan mém Microsoft Excel 2007 va phan tich bang
phan mém SPSS 18.0.

Mo hinh thong ké dbi véi TN trén lon nai GF24 nhu sau: yi = p +Gi+ L+ Fi
+ ejja. Trong d0: yiu = bién phuy thudc; G; = anh hudng cua dong duc giong; L; = anh
huong cia Itra dé; Fy, = anh hudng ciia trang trai; ejjq = sai s ngau nhién.

Mo hinh théng ké ddi véi TN nghién ctiru SSX thit ciia 3 THL trong diéu kién
chudng kin, chuf)ng h¢ va 6 cac mirc KLGM khac nhau nhu sau: yij =pu+Cit ejj.
Trong do: yj la bién phuy thudc; C; 1a anh huong ctia nhan t6 nghién ctru (THL/KLGM); &jj
14 sai s6 ngau nhién.

Céac NT dugc cho 1a sai khac khi P<0,05. Gia tri trung binh va khoang tin cay
95% duogc trinh bay.

~ CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. PAC DIEM SINH LY SINH SAN VA NS SINH SAN CUA LON NAI GF24
Bdng 3.1. Dac diém sinh Iy sinh san cua lon nai GF24

Chi tiéu Ponvi n Mean+SD Min Max
Tuoi dong duc lan dau ngdy 286 175,1+23,1 118 254
Tudi phéi giéng 1an dau ngdy 596 22984245 156 416
Tubi dé Ira dau ngdy 512 35374335 238 591
Chu ky dong duc ngay 34 21,3195 18 25
Thot gian dong duc ngay 26 7,4+0,68 6,3 8,7
Thoi gian tur biéu hién dong duc dén chiu duc gio 28  66,8+9,15 42,6 79,8
Thoi gian chiu duc gio 26 544+10,27 404 729

Thoi gian tir hét chju duc dén hét bieu hién dong duc  gis 26 55,0£10,01 39,8 72,4
Thoi gian tir khi dé con dau tién dén con thir hai phut 122 24,324+3.5 1 130

Thoi gian dé xong 50% sd lon con phat 118  98,2+75,7 5 560
Thoi gian dé xong 75% sd lon con phat 117 141,6+83,3 20 630
Thoi gian tir khi dé con dau dén con cudi phat 408 254,7+168,3 20 1.635
Thoi gian tir khi dé con cubi dén ra hét nhau phat 98 116,3+80,6 6 441
Tong thoi gian dé va ra nhau phat 87 345,0+161,7 95 1.035
Thoi Eﬁél?l lon néi Thoi fiiém lon nai
bat dau de ket thuc de

&)

M 6-12h
W >12-18h
>18-24h
R 4

m >0-6h
Hinh 3.1. Phén bé thoi diém bdt dau va két thiic dé trong ngdy dém cua lon ndi GF24
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Két qua cho thdy, lon nai GF24 c6 tudi thanh thuc vé sinh duc (175,1 ngdy), phi
gidng lan dau (229,8 ngay) va de lia dau (353,7 ngay) som; c6 thoi gian dong duc dai
(7,4 ngay); co thoi diém bat dau chiu duc 1a sau 2,8 ngay ké tir khi co biéu hién dong
duc déu tién va kéo dai trong 2.3 ngay; c6 thoi diém bat dau dé chu yéu tip trung vao
ban ngay (61,3%) va két thuc dé phan bd tuong dbi dong déu trong ca ngay va dém.
3.1.2. Ning suit sinh san ciia lon nai GF24 khi dwoce phéi tinh cic dwe gidng
GF337, GF280 va GF399

Bing 3.2. Ning sudt sinh san cia lon ndi GF24

GF337 GF280 GF399
Tinh t P
RIS N | LSM[95%CT] | n |LSM[95%CI]| N |LSM [95%ClI]
Thoi gian (TG) 21,64 21,63 21,84
nudi con (ngay) | >0 | [2144-2183] | ®% | 214621801 | P9 | [21.71-21.96] | %00
TG phoi lai sau 6,64 7,49 7,13
cai sita (ngdy) | >*0 | 16047231 | S* | 16958031 | 77| 6.71-7.54) | OO
148,08 147,23
9 4 4 b ) 9
g?fgfy;am lra | 54 (14 41f55 ’lew 4g | 512 | (14642 11657 | [14594- | 0,03
SRR 149,74] 148,53]
Hé s6 ltra dé 530 2,512 51 2,48b 1657 2,502 0.02
(Ira/nim) [2,49-2,54] [2,46-2,50] [2,48-251] |
S6 con so sinh 13,232 12,70 12,78°
(con/d) 826 1 112.99-13.48] | 80 | [12.47-12.031 | %% | [12.62-12,937 | 90!
S6 con so sinh 12,312 11,92° 11,91°
sdng (con/d) 826 [12,06-12,55] 863 [11,69-12,15] 3044 [11,75-12,06] 0,01
S6 con cai sita 11,58 11,39 11,38
(con/d) S0 14zl | Y nissiinssy | % | 1281148y | 906
KL so sinh 1,40? 1,392 1,37°
(kg/con) 6L agra |8 pss1a1) | Y7 ise13sy | 003
KL cai sita 5,89° 6,002 5,992
(kg/con) 01 15805051 | Y| (5956060 | 170 | (595603 | %V
SO con cai 29,05 28,43 28,58
stta/ndi/am (con)| > 2 | [2830-29.80] | 1| 27.69-2017) | 1197 | [27.96229.197 | &18
. 172,85 171,78
Iﬂ;/ﬁ/;‘;‘rlnc(“‘kl 1372 | 6716792°17727 757 | 411 [167,88- | 1197 | [167,64- | 0,82
> & DT 177,82] 175,92]

Ghi chii: LSM = Trung binh binh phuwong bé nhat; 95%CI = Khodng tin cdy
95%; ¢ = Cac gid tri trung binh trong ciing mot hang mang cdc chir cdi khdac nhau la
khac nhau voi P<0,05.
Bang 3.2 cho thdy, lon nai GF24 c6 NS sinh san cao khi dugc phdi véi ca 3

dong duc. Mac du tdn tai su sai khac vé mot vai tinh trang sinh san don 1¢, nhung khi
danh gia theo 2 tinh trang tong hop 1a s6 lugng va KL lon con cai sita/nai/ndm thi NS
sinh san cua lon nai GF24 khi phdi véi cac dong duc GF337, GF280 va GF399 1a
tuong duong (P>0,05), dat lan luot 1a 28,43; 29,05; 28,58 con/ndi/nam va 172,85;
172,72; 171,78 kg/nai/nam. So sanh véi két qua vé hai chi tiéu nay cua cac dbi tuong
lon nai ngoai lai khac trong cac nghién clru trong nudc thi NS sinh san cua lon nai
GF24 trong nghién ctru nay la twong duong hoac cao hon.
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Bing 3.3. NS sinh san theo lira dé ciia lon ndi GF24 khi phoi véi cic dong dwe GF337, GF280 va GF399

, Lwal Lwa2 Luoa3 Lwa4
Tinh trang P
N | LSM[95%CI] | n | LSM[95%CI] | n | LSM[95%CI] | n | LSM [95%CI]

Thot gian nudi con 22,132 22,292 20,92°¢ 21,47°
(ngdy) AT 1010820077 | 220 | 242244 | PO | 0752108 | 2% | 122-2173 | <000
Thoi gian phdi giong 8,732 7,51b 6,41 5,69 <0,001
lai sau cai sita (ngdy) | 100 | [8.28-9,19] 062 [7,03-8,00] 77 588-693] | 20 | [479-6.58]
Khoang cach lta dé 913 150,38? 1048 148,14 700 145,25°¢ 38 144.,40° <0,001
(ngay)* [149,36-151,39] [147,15-149,12] [144,16-146 34] [139,87-148,93]

. . ] 12,87° 12,57° 12,79b 13,39° <0,001
S0 con sosinh (con/0) | 15221 115 69 13061 | 1916 | 1123712761 | 1189 | pi2ss13.000 | 210 | [13.08-13.69]
S6 con so sinh song 12,18° 11,84° 11,81° 12,35
(con/d) 15220 11100.12371 | P ] es-12,041 | V| pier-12.00) | 2% | p204-12,65) | %001

: . ] 11,67° 11,51° 11,24° 11,38 <0,001
S0 con cai stia (con/0) | 10411 1y 5571y 71 | B0 | 113097631 | PO | piianenisy | 3% n1a8-11,58]
KL lon con so sinh 1,32° 1,43 1,428 1,37° <0,001
(kg/con) 1435 | [131-134] | 1458 | [1,42-144] | 1046 | [1,40-1,43] | 482 | [1,35-1,39]
KL lon con cai sita 5,94° 6,107 5,88° 5,93b
(kg/con) 1041 | [5,89-5,99] 980 [6,05-6,15] 750 [582-593] | 308 | [584-601] |<0,001

Ghi chii: LSM = Trung binh binh phwong bé nhat; 95%CI = Khodng tin cdy 95%;

abe = Cdc gid tri trung binh trong cung mot hang mang cdc chir cdi khdc nhau la khdc nhau véi P<0,05

*: Két qud vé khodng cdch lira dé dwoc trinh bay trong cdc cét cia lira 1, 2, 3 va 4 twong vmg la khodng cdch lira dé tir liva 1 dén lira 2, tir
lira 2 dén lira 3, tir lira 3 d@én lira 4 va tir hira 4 dén lia 5.
Két qua bang 3.3 cho thiy, ltra dé anh huong dén hau hét cac tinh trang sinh san duoc nghién ctru cta lon nai GF24. Céc tinh trang

thoi gian nudi con va thoi gian phdi lai sau cai sita lon con ctia lon nai GF24 giam dan tir lira thir nhat dén lta tha tu, cac tinh trang vé s6 con
va KL lon con déu dat cao ngay tir ltra dé dau tién va duy tri it nhét 1a dén lra thi tu.

11




3.2. SUC SAN XUAT THIT CUA 3 THL TRONG PIEU KIEN CHUONG KIiN
Bdng 3.4. Khoi lvong (trung binh [khoang tin cay 95%]-TB [95%Cl]) cua 3 THL (kg)

P tudi T6 hop lai P
(ngay) GF337 x GF24 GF280 x GF24 GF399 x GF24
60 23,32[22,8-23,9]  20,0°[19,3-20,7]  19,9°[19,5-20,3] <0,01
90 44,6 [43,3-45,9]  40,3Y[38,3-42,4]  39,7°[38,6-40,8] <0,01
120 66,8%[65,3-68,3] 62,8 [60,2-65,3]  62,2°[58,9-65,5] 0,01
150 97,22[94,4-99.9]  93,5®[89,6-97,5]  91,4°[89,0-93,8] 0,01

Cac gia tri trong cung hang mang cdc chit cdi khac nhau la khac nhau voi P<0,05.
S liéu bang 3.4 cho thay, KL cua ca 3 THL ¢ cac giai doan tudi déu dat & muc
cao. Khdi lugng 60 ngay tu6i cua 3 THL GF337xGF24, GF280xGF24 va
GF399xGF24 1an luot 1a 23,1; 20,1 va 19,9 kg (P<0,01) va KL xuit chudng lan lugt
dat 97,2; 93,5 va 91,4 kg (P = 0,01). THL GF337xGF24 c6 KL cao hon 2 td hop con
lai & mdi giai doan va ca qua trinh nudi thit. Trong nghién ctru nay, KL cua 3 THL luc
dua vao TN di co sai khac, su sai khic ban dau nay ciing 14 do anh hudng cua giéng
(THL) béi vi cac yéu td anh huong khac dén sinh trudng cua cac THL trude khi dua
vao TN 1a giéng nhau. So sanh véi mot s6 THL khac da duoc tao ra gin day va dang
duoc stir dung phd bién trong chin nudi lon thit cong nghiép cta nude ta thi KL luc bat
dau va két thuc nudi thit cia 3 THL & nghién ctru nay 14 twong dwong hoic cao hon.
Bing 3.5. Tang khoi lwong (trung binh [khodng tin cdy 95%]) ciia 3 THL (g/ngay)

Giai doan T6 hop lai p
(ngay tudi) | GF337x GF24 | GF280 x GF24 | GF399 x GF24
716,8 672,0 659,1
0% [672,5-761,2] [614,6-729.4] (627.7-6904] | %%
740,6 749.2 751.,6
0o [691,2-789.9] 719,3-779.2] (652,3-850,9] | %
1011,6 1024,8 970.9
120710 | 19249-1098.4] [969,6-1080,0] | [892,5-1049,2] | *!
823,0 815,3 793.9
010 [796,5-849,5] [775,0-855.7] 1768,7-819,0] | *%

Bang 3.5 cho théy, kha nang TKL qua cac giai doan nudi thit cua 3 t6 hop lon
lai trong TN ndy déu ¢ mirc cao va khéng sai khéc gitta cac THL (P>0,05). Tinh
chung ca thoi ky nudi thit (60 — 150 ngay tudi), 3 t6 hop lon lai GF337xGF24,
GF280xGF24 va GF399xGF24 ¢6 mirc TKL trung binh twong tng la 823,0; 815,3 va
793,8 g/ngay. Ket qua vé TKL cua cac con lai trong nghién ctru nay cao hon so voi
két qua ctia mot sd tac gia trén mot sé THL khac ¢ Viét Nam.

Bdng 3.6. Luong an vao (trung binh [khoang tin cay 95%]) cua 3 THL (kg/con/ngay)
Giai doan T6 hop lai p
(ngay tuoi) GF337 x GF24 GF280 x GF24 GF399 x GF24

60 — 90 1,46 [1,40-1,51] 1,43 [1,31-1,55] 1,35[1,28-1,42] 0,10

90 —-120 2,05[1,81-2,29]  2,10[1,81-2,39] 1,96 [1,84-2,08] 0,54
120 — 150 2,992[2,76-3,22]  2,93%[2,66-3,21] 2,65 [2,51-2,79] 0,03
60 — 150 2,17[2,02-2,32]  2,15[1,97-2,33] 1,99 [1,92-2,06] 0,06
Cdc gia tri trong cung hang mang cac chit cdi khac nhau la khac nhau voi P<0,05.

Bang 3.6 cho thay, nhin chung kha ning thu nhan TA ctia 3 THL trong nghién ctru ndy

1a kha tot. Trong moi giai doan va ca qua trinh nu6i thit, luong an vao ctia THL GF399xGF24 c6
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xu huéng thép hon so véi 2 THL con lai. Trung binh ca thoi ky nu6i thit, lugng an vao cta 3 con
lai dao dong tir 1,99 dén 2,17 kg/con/ngdy (P=0,06). Diéu nay phi hop véi kha ning TKL cua
con lai GF399xGF24 ¢6 xu huong thap hon so véi hai con lai con lai.

Bing 3.7. Hé s6 chuyén héa TA cua 3 t6 hop lon lai (kg TA/kg TKL)

Giai doan T6 hop lai p
(ngay tuoi) GF337 x GF24 GF280 x GF24 GF399 x GF24
60 —90 2,07 [1,94-2,16] 2,13[1,99-2,24] 2,05[1,96-2,18] 0,56
90 - 120 2,77 [2,51-3,02] 2,80 [2,44-3,16] 2,63 [2,40-2,86] 0,53
120-150  2,97[2,77-3,16] 2,87[2,59-3,14] 2,75[2,49-3,01] 0,29
60 — 150 2,63 [2,50-2,77] 2,64 [2,43-2,86] 2,50[2,39-2,62] 0,25

S6 liéu & Bang 3.7 cho thay, hé s6 chuyén hoa TA trong timg giai doan va ca thoi
ky nudi thit cia THL GF399xGF24 ¢6 xu hudng thap hon 02 t6 hop con lai, tuy nhién
su sai khac nay khong co ¥ nghia théng ké (P>0,05). Hé s6 chuyén hoa TA trung binh
trong thoi ky nu6i thit cia 03 THL dao dong 2,50 — 2,64 kg TA/kg TKL. Két qua nay

nay twong duong hodc thap hon so vdi mot sé cong bd khac trong nude. 9
Bdng 3.8. NS thit (trung binh [khoang tin cdy 95%]) cua 3 t6 hop lai

Chi tiéu GF337x GF24 | GF280 x GF24 | GF399x GF24 | P
Khéi luong giét thit (kg) 98,332 98,17 94,67° <0,01
[95,97-100,70] | [96,49-99.85] | [93,58-95,75]
Ty 1é thit méc ham (%) 80,74 79,64 79,63 0,54
[78,23-83,26] | [78,06-81,23] | [77,75-81,52]
Ty 18 thit x¢& (%) 73,33 72,00 72,33 0,45
[71,07-75,60] | [70,24-73,76] | [70,62-74,05]
Ty 1é nac (%) 61,502 59,67 64,332 0,04
[58,87-64,13] | [56,18-63,16] | [61,62-67,04]
DML ¢ xuong sudn 6-7 (mm) 21,50 22,05 20,22 0.77
[16,53-26,47] | [16,60-27,50] | [16,60-23,83] ’
DML & xwong sudn 10-11 (mm) 18,03 18,00 13,40 0.09
[15,97-20,09] | [12,32-23,68] | [9,75-17,05] ’
DML ¢ xuong suon 13-14 (mm) 16,422 16,12° 10,33° 0.03
[12,27-20,56] | [11,60-20,63] | [6,54-14,13] ’
DML vi tri P> (mm) 12,43 13,98 10,20 0.26
[8,27-16,59] | [9,03-18,94] | [7,75-12,65] ’
DTCT (cm?) 49,78 49,09 53,46 0,40
[43,49-56,06] | [45,05-53,13] | [46,05-60,87]

Cac gia tri trong cung hang mang cdc chit cdi khac nhau la khdc nhau voi P<0,05.
Bang 3.8 cho thay, THL khong anh hudng dén cac tinh trang TLMH, TLTX,

dién tich mét thit va DML tai cac vi tri xuong suon 6-7, 10-11 va P, (P>0,05). TLN
cua con lai GF399xGF24 cao hon so véi con lai GF280xGF24, con lai GF337xGF24
c6 TLN ¢ muc trung gian (P=0,04). Két qua vé chi tiéu nay cta cac THL (dic biét 1a to
hop GF399 x GF24) cao hon hoic tuong duong so v&i mot sé két qua trén cac THL
ngoai khac. Ddi 1ap v6i két qua vé TLN, két qua vé do DML cta con lai GF399xGF24
6 xu hudng thap hon so v&i 2 con lai con lai mic du sy sai khac chi thé hién 1 rang &
vi tri gbc xuong suon 13 — 14 (P=0,03). So v&i mot s két qua nghién ctru trén cac
THL khac, 3 DML ciia cac THL trong nghién ciru ndy cé xu huéng thap hon.

Bing 3.9. Mot s6 chi tiéu chdt lwong thit (TB [95%CI]) ciia 3 THL
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Chi tiéu GF337 x GF24 | GF280 x GF24 | GF399 x GF24 | P
, < 2 6,72 6,54 6,53 0,14
pH 45 phit sau giét mo [6.57-6.86] 6.38-6,70] [6.30-6.76]
H 24 gid sau giét md 5,86° 6,00° 5,89° 0,045
pHste g [5,76-5,97] [5,93-6,07] [5,79-5,98]
.\ A, 2 5,82% 5,892 5,78
pH 48 gi0 sau giet mo [5,72-5,92] [5,85-5,93] 5.71-5.85] | 0047
Ty 1&é mat nudc bao quan 2,33 2,33 2,45 0.98
24 ity (%) [1,27-3,40] [1,21-3,44] [0,72-4,17] |
Ty 1& mat nudc bao quan 3,03 2,80 2,63 0.80
48 gidy (%) [1,49-4,57] [2,22-3,38] [1,76-3,50] |
Ty 1& mat nudc ché bién 36,85 35,86 37,34 0.32
24 ity (%) [35,13-38,57] | [33,74-37.99] | [36,09-38,59] |
Ty 16 mat nudc ché bién 38,46 37,46 38,58 0,19
48 gidy (%) [37,90-39,02] | [35,68-39.25] | [37,89-39,27]
L*24 (d0 sang & 24 gio) 51,63 52,56 50,04 0,35
[48,26-55,00] | [49,88-5523] | [48,82-53,26]
a*24 (mau do & 24 gid) 3,45 3,30 4,59 0,06
[2,46-4,44] [2,42-4,17] [3,48-5,70]
b*24 (mau vang & 24 gid) 426 427 421 0,99
[3,36-5,16] [3,26-5,27] [3,56-4,86]
N 54,84 51,68% 48,92 <0,0
L748 (A0 sang 648 810) | 155 46 57997 | [48.44-5492] | [4629-5156] | 1
o 4,43 3,14 491 0,06
a*48 (mau do 6 48 gio) [3,02-5,83] [2,02-4,26] [3,59-6,22]
. 5,93 3,92 4,20% 0,04
b*48 (mau vang 648 8i0) |y 457 41 [2,87-4,97] [2,87-5,71]
Do dai do ¢ 24 gid (N) 45,20 42,32 44,55 0,8
[35,75-54,66] | [34,72-49.92] | [31,37-57,73]
e o 4543 39,77 41,82 0,63
Do daido 648 gi6 (N) [36,70-54,15] | [33,92-45,62] | [26,48-57,16]

Két qua vé cac chi tiéu danh gia chat luong thit & bang 3.9 cho thay, nhin
chung thit cua 3 loai con lai trong nghién ctru nay déu c6 chat lugng tot.

Bdng 3.10. Gia tri dinh duong cua thit than (TB [95%Cl,

]) 6 3 16 hop lai

Chi tiéu GF337x GF24 | GF280x GF24 | GF399x GF24 | P
Vat chat kho (%) [23,2532’-%5),16] [24,22%-827521,48] [23,%32’—02%:),33] -
Protein thé (% nguyén trang) [21,?35,85] [21,;11%,42] [21,?% ig?,&;] o
Khoang tong sb (% nguyén trang) [1,115’_217, 38] [1,12:_1 17, 20] [1,111,-2 16,42] e
Lipid (% nguyén trang) [Oaé()l_f%] [1,j§(-)g?52] [1,(1)’15-3;.?)5] o

~ Bang3.10 cho théy,, THL khong anh huong dén ty 18 protein tho va khoang tong
sO0 nhung c6 anh hudng dén ty 1€ vat chat kho va lipid trong thit. Him lugng lipid trong
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co thian (m& giat) cta t6 hop GF280xGF24 1a cao nhat (2,00%) va thap nhat 1a t6 hop

GF337xGF24.

3.3. SUC SAN XUAT THIT CUA 3 THL TRONG PIEU KIEN CHUONG HO
Bing 3.11. Khoi lwong (trung binh [khodng tin cdy 95%]) cia 3 THL (kg)

P tudi T6 hop lai P
(ngay) GF337 x GF24 | GF280 x GF24 GF399 x GF24
23,53° 23,85° 19,37°
60 [22,71-24,34] [23,03-24,67] [18,55-20,18] <0,01
46,712 44,832 41,75°
20 [45,03-48,39] [43,16-46,51] [40,07-43,43] <0,01
73,96 68,75% 63,67"
120 [70,04-77,88] [64,83-72,67] [59,75-67,59] <0,01
150 102,282 96,982 92,14° 0.03
[96,87-107,69] [91,57-102,39] [86,96-97,32] ’

Cdc gia tri trong cung hang mang cac chit cai khdc nhau la khdac nhau voi P<0,05.
Bang 3.11 cho thay, khdi luwong lac 60 va 90 ngay tudi cua 2 THL
GF280xGF24 va GF337xGF24 1a twong duong va cao hon THL GF399xGF24 ¢ muc
P<0,01. Tuong tw nhu trong TN & chudng kin, sur sai khéc gitta cac THL khi bat dau TN nay
ciing 14 do anh hudng ctia gidng/ THL. Két thiic TN, khdi luong cua 3 THL GF337xGF24;
GF280xGF24 va GF399xGF24 lan luot 1a 102,28; 96,98 va 92,14 kg (P=0,03). Két qua nay
phtt hop véi két qua thu duoc vé chi tiéu nay khi TN trong chudng kin.
Bing 3.12. Tang khoi lwong (trung binh [khodng tin cdy 95%]) ciia 3 THL (g/ngay)

Giai doan T6 hop lai p
(ngay tuoi) GF337 x GF24 GF280 x GF24 GF399 x GF24
60 — 90 773 [732-814] 699° [659-740] 7462 [705-787] 0,046
90 - 120 908 [801-1016] 797 [690-905] 731 [623-838] 0,07
120 - 150 952 [863-1040] 957 [869-1045] 949 [865-1034] 0,99
60 — 150 873 [815-932] 813 [754-872] 809 [752-865] 0,22

Cac gia tri trong cung hang mang cdc chit cdi khac nhau la khac nhau voi P<0,05.
Két qua trén Bang 3.12 cho thay, trong thoi gian nudi thit tir 60 dén 150 ngay
tudi, ca 03 THL trong nghién ctru nay déu c6 kha ning TKL cao (dat 809-873 g/ngay)
va khong sai khéac giita cac THL. Tuy nhién, trong timg moi giai doan va ca thoi ky
nuoi thit THL GF337xGF24 ¢6 xu hudng c6 TKL cao nhat. Két qua vé chi tiéu nay
pht hop véi két qua thu duoc trong TN trén chudng kin.
Badng 3.13. Luong an vao (TB [95%CI]) cua 3 THL (kg/con/ngay

Giai doan T6 hop lai p
(ngay tuoi) GF337 x GF24 GF280 x GF24 GF399 x GF24
60 -90 1,59 [1,53-1,65] | 1,43°[1,42-1,54] 1,42°[1,36-1,48] | <0,01
90-120 2,22 [2,05-2,39] 2,17 [2,00-2,34] 2,02 [1,85-2,19] 0,22
120 — 150 2,96[2,71-3,22] 3,05 [2,79-3,30] 2,77 [2,53-3,02] 0,28
60— 150 2,25[2,12-2,39] 2,23 [2,10-2,37] 2,07 [1,94-2,20] 0,11

Bang 3.13 cho thay, trong diéu kién chuong ho, 3 6 hop lon lai déu co kha
nang thu nhan TA tét. Luong dn vao trung binh cua ca 3 THL trong ca qua trinh nuoi
thit 1a tir 2,07 dén 2,25 kg/ngay.

Bing 3.14. Hé 56 chuyén héa TA ciia 3 THL (kg TA/kg TKL)

\ Giai doan tudi \

T6 hop lai
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(ngay) GF337 x GF24 | GF280 x GF24 | GF399 x GF24
60 — 90 2,05 [1,97-2,14] | 2,13°[2,04-2,22] | 1,91°1,83-1,99] | <0,01
90 — 120 2,52[2,23-2,80] | 2,88 [2,60-3,17] | 2,84 [2,56-3,11] | 0,15
120 -150 3,12 [2,94-3,30] | 3,21 [3,03-3,39] | 2,93 [2,76-3,10] | 0,07
60 — 150 2,58°[2,50-2,67] | 2,76°[2,67-2,85] | 2,56°[2,48-2,65] | <0,01

Cdc gia tri trong cung hang mang cdc chit cdi khac nhau la khac nhau voi P<0,035.

Bang 3.14 cho thay, giai doan 60 — 90 ngay tudi (P = 0,003) va 120 — 150 ngay
tudi (P=0,07), hé sd chuyén hoa TA cua con lai GF399xGF24 1a thap nhat. Tinh
chung toan thoi gian nuéi thit, hé sd chuyén héa TA trung binh cta con lai
GF280xGF24 1a cao hon so véi 2 con lai con lai.

Nhu vay, két qua nghién ctru vé kha nang sinh truéng, thu nhan va chuyén hoa
TA cta doi con cua lgn nai GF24 vé1 3 dong duc GF337, GF280 va GF399 trong ca
diéu kién chuéng kin va chué)ng hé cho théy, trong ca hai diéu kién, ca 3 loai con lai
déu co6 kha nang sinh trudng, thu nhan TA t6t va hiéu qua st dung TA cao.

Bdng 3.15. NS thit (trung binh [khoang tin cdy 95%]) ciia 3 THL

Chi tiéu GF337 x GF24 | GF280 x GF24 | GF399 x GF24| P
- N 108.50° 101,42 92.17°
Khoi lugng giet thit (kg) |14 567112 447| [97.48-105.36] | [88.23-96,11] | 001
78,15 79,50 79.81
2 A J4 \ 0 B} 9 9
Ty 1€ moc ham (%) (76.92-7939] | [78.27-80.73] | [78.58-81,05] | %13
. 71.83 72.20 73.12
1A 2 (0 9 s 9
Ty l¢ thit xé (%) (70,70-72.96] | [71,07-7332] | [71.99-7425] | %24
61,59 6031° 64,421
" 1A 0 9 ’ 2
Ty I¢ nac (%) [60.04-63,15] | [58.75-61.86] | [62.86-65.98] | V01
DML vi trf xuong suon 6 255 23,78 21,67 0.06
-7 (mm) [23,18-27.32] | [21,71-25.85] | [19.60-23.74] | "
DML vj tri xuong suwon 21.87 19,48 17.97 012
10 - 11 (mm) [19.20-24,53] | [16,82-22,15] | [15,30-20,63] |
DML vi td xuong suon 1835 16,27 15.72 010
13 - 14 (mm) [16,17-20,53] | [14,09-18,44] | [13,54-17.89] | "
. 13,05 13,40 11,60
DML v1 tri P2 (mm) [1127-1483] | [11,62-15,18] | [9.82-13.38] | %0
54.72 51,92 55,80
2 s ’ s
DTCT (em’) [50,66-58,79] | [47.86-55.99] | [51,74-59.87] | >°

Cdc gia tri trong cung hang mang cac chit cdi khac nhau la khac nhau voi P<0,05.

Bang 3.15 cho thdy, TLMH va TLTX cta 3 THL la tuong dwong nhau. Két
qua vé d6 DML cua con lai GF399xGF24 c6 xu huéng thip hon hai con lai con lai.
Su sai khac vé chi tiéu nay c6 y nghia thong ké & mirc P = 0,06 tai vi tri xuong sudn 6
— 7, tai cac vi tri khac su sai khac 1a khong 16 rang (P > 0,1). Déi 1ap véi két qua vé do
DML, DTCT cua con lai GF399xGF24 c6 xu hudng cao hon hai con lai con lai. biéu
nay 1a phu hop vi hai tinh trang ndy c6 mbi twong quan nghich 1dn nhau. Tuy nhién, su
sai khac vé DTCT ciing khong c6 ¥ nghia thong ké. Nhiing sy sai khac khong 1 rang
nay c6 thé 1a do dan xen anh hudng cia KLGM khac nhau va cac THL khéac nhau. Tuy
nhién, trong nghién ctru nay, khong the khong ché KLGM nhu nhau ¢ cac NT (THL).
Diéu nay 1a do, lon & cac NT duogc giét md ¢ cung d6 tudi (150 ngay tudi). Cac ca thé
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lon dugc chon dé giét md & mdi NT 1a nhiing ca thé c6 khdi lugng gan nhat véi khoi
lugng trung binh cua NT. Vi vay, cdc NT c6 khdi luong két thic khac nhau nén co
KLGM khac nhau va sy khac nhau vé KLGM nay chinh 12 do anh hudng cia
gidng/THL. Pay chinh 13 muc tiéu ctia nghién ctru ndy. Trong truong hop nay, néu
chon céc ca thé lon dé giét mo & cac NT c6 khéi luong tuong dong thi ching phai khac
nhau vé d6 tudi hodc ching 1a cac ca thé khong dai dién cho cac NT. Su két hop gitra
DTCT 16n hon va 46 DML thap hon da dan dén TLN ctia THL GF399xGF24 cao hon
2 THL con lai trong nghién ctru nay. Két qua vé TLN trong nghién ctru ndy phu hop
v6i cong bd cua Lé Pinh Phing va cs (2015) vé uwu thé TLN cao cua doi con tir dong
duc cudi cing GF399 so voi GF280.

Bing 3.16. Chat liwong thit (trung binh [khodng tin cdy 95%]) ciia 3 THL

Chi tiéu GF337 x GF24 | GF280 x GF24 | GF399 x GF24 | P
, N 6,220 6,552 6,492
pH 45 phit sau giét mo (6.04-639] | [638-673] | [631-6.66] | VY2
- < 2 5,55 5,50 5,52
pH 24 gi0 sau giet mo (545-5.66] | [539-561] | [5.41-562] | &7
N . 5,492 5,420 5,460
pH 48 gi6 sau giet mo [5,40-5,58] [5,33-5,51] 1537-5.55] | %
Ty 1€ mat nudc bao quan 24 gio 3,55 2,41 2,41 0.63
(%) [1,30-580] | [0,16-4,66] [0,16-4,66] ’
Ty I¢ mat nudc bao quan 48 gio 3,70 2,72 3,58 0.81
(%) [123-6,17] | [0,25-5,20] [1,11-6,06] ’
Ty 1& mat nuéc ché bién 24 gio 36,59 35,95 37,66 013
(%) [35,41-37,78] | [34,76-37,14] | [36,47-38,85] |
Ty 1& mat nuéc ché bien 48 gio 36,08° 36,79 38.69° 001
(%) [34,92-37,24] | [35,63-37.95] | [37,53-39.85] |
. 53,78 52.97 55,60
% N J4 '3 \ 9 9 b
L*24 (mau sing 6 24 gi0) [51,64-55.92] | [50.83-55.11] | [53.46.57,74] | %20
. 5.43 5.32 5.8
* \ 9 9 \ 9 9 9
a*24 (mau do ¢ 24 gio) [4,68-6,17] [4,58-6,06] (453-602] | °°
. 331 3,56 3.42
k N \ '3 \ D) 9 2
b*24 (mau vang 6 24 gio) [2,85-3,76] [3,10-4,01] 97387 | %7
. 53 370 55 (74 57207
* 1 4 2 \ b) 9 95
L*48 (mau sang 0 48 gi0) [51,54-5520] | [53.24-56.91] | [55.36-59.03] | Y2
. 4,40 4,62 422
4748 (mau do 6 48 gio) [3.655.14] | [3.87-536] | [3.47-496] | 7
. 6,50 6,47 6,44
* Y \ 2 \ b 9 b
b*48 (mau vang ¢ 48 gi0) [5,56-7,44] [5,53-7,41] 15.50-7.38] | %7
. 45,13 38,54 41,02
D0 dai do 624 gio (N) [38.71-51.55] | [32.12-44.96] | [34.60-47.44] | 32
a b b
P dai do & 48 gior (N) 42,82 32,80 35,20 0.04

[37,27-48,36]

[27,26-38,34]

[29,66-40,74]

Cdc gia tri trong cung hang mang cdac chit cai khdc nhau la khdac nhau voi P<0,05.
Két qua bang 3.16 cho thdy, trong diéu kién chudng hd, cic tinh trang chat
luong thit ciia ca 3 THL nhin chung déu nam trong gi¢i han phan loai thit binh thudng
cua Honikel va cs (1986), Warner va cs (1997).
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Bdng 3.17. Gia tri dinh duwong cua thit co than (TB [95%ClI]) o 3 THL

Chi tiéu GF337 x GF24 | GF280 x GF24 | GF399 x GF24| P
N 23,81 25,04 23,85

Vatchatkhd (%) | 155 05'05.571 | 1232826791 | [22.1025.61] | 0!
Protein tho 22,02 21,93 21,53 088
(%nguyén trang) | [20.45-23,59] | [20,36-23,50] | [19,96-23,10] | >
Khoang tong sb 1,27 1,21 1,15 021
(% nguyén trang) [1,18-1,37] [1,11-1,30] [1,06-1,25] ’
Lipid 1,00 2,320 1,46 001
(% nguyén trang) [0,71-1,47] [1,94-2,70] [1,09-1,84] ’

Cdc gia tri trong cung hang mang cdc chit cdi khac nhau la khac nhau voi P<0,035.
Bang 3.17 cho thiy, ham luong protein thd va khoang tong sd trong thit thin cua 3
THL 1a twong duong nhau, ham lugng lipid trong co than cia THL GF280xGF24 la
2,32% cao hon dang ké so véi 2 t6 hop con lai (1,09 va 1,46%) (P =0,001).
3.4. SUC SAN XUAT THIT CUA HAI THL GF337XGF24 VA GF399XGF24 O

CAC MUC KLGM 100, 110 VA 120KG. o
Bdng 3.18. Tang khoi lvong, lwong an vao va hé s6 chuyén hoa TA cua hai THL

, Mikc khéi lwong giét mo (kg)
Tinh trang 100 | 110 120 P
GF337xGF24
. \ 25,1 25,1 253
Khotluong ban dau(kg) | 145541 | 47254 | 2472581 | *°
120,5
. , 99,8 109,5 ’
Kho1 luong két thuc (kg) ; ’ [117,8- -
[98,1-101.4] | [106,5-112,5] | )3
Thoi gian nuoi thit (ngay) 85 95 104 -
, 877,9° 088 7ib 915,6°
Téng khéi luong (g/ngay) [8594- | rgss7.0p177| L3894 | 0.03
896,5] 1T7e 941,8]
Luong TA an vao 2,262 2,358 2.47° 0.02
(kg/con/ngay) [2,21-2,32] | [2,27-2,43] | [2.25-2,69] |
Hé s chuyén héa TA (kg 2,58 2,65 2,70 0.2
TA/kg TKL) [2,50-2,66] | [2,56-2,74] | [2,48-2,92] |
GF399xGF24
N N 21,0 21,0 20,9
Khotluong ban dau (kg) | 17 45161 | [20.7-213] | [207-21.17 | %7
118,4
N , 101,4 110,1 ’
Khoi luong két thuc (kg) ’ ’ [116,3- -
[98,5-104.4] | [107.8-112,5] | 50
Thoi gian nuoi thit (ngay) 102 112 120 -
Tang khdi lugng 788,6 795.8 812,2
‘ [760,3- [793,8- | 0,11
(g/con/ngay) 816.9] [774,7-816,8] 830.6]
Luong TA &n vao 2,028 2,11 2,19¢ | <0,01

18




(kg/con/ngay) [1,99-2,06] | [2,07-2,15] | [2,10-2,27]
Hé s6 chuyén hoa TA (kg 2,56 2,65 2,69 0.08
TA/kg TKL) [2,50-2,63] | [2,55-2,76] | [2,54-2,85] |

Cdc gia tri trong cung hang mang cdc chir cai khac nhau la khac nhau voi P<0,05.
Két qua & bang 3.18 cho thay, khi ting mac KLGM tir 100 1én 120 kg, ca hai
THL GF337xGF24 va GF399xGF24 déu c6 xu hudéng ting mirc TKL trung binh,
luong thu nhan TA va hé ) chuyén hoa TA.
Bdng 3.19. NS thit (trung binh [khoang tin cay 95%]) cua hai THL GF337xGF24 va

GF399xGF24 theo KLGM
Tinh trang Mirc khoi lwgng giét mo (kg) p
100 | 110 120
GF337xGF24
N L 102,9 110,5 121,4
Khoi luong giét thit (kg) [99,8-105,9] | [107,4-113,6] | [118,3-124,4] | ~
78,95 80,16 78,89
9 A J4 \ 0 ’ 9 b
Ty 1¢ moc ham (%) 177.30-80,59] | [78.51-81.81] | [77.24-80,54] | %+
. 71,46 72,87 72,03
9 A 3 0 ’ 9 2
Ty l¢ thit xe (%) (69,77-73.16] | [71.17-74.56] | [70.34-73,73] | O+
60,62 5921 58,05
2 1A 0 ’ s s
Ty 1€ nac (%) (58.90-62.35] | [57.48-60.93] | [56,32-59.77] | &1
DML 6 vi tri xuong suon 6-7 20,71 22,00 22,28 0.57
(mm) [18,28-23,15] | [19,57-24,43] | [19,84-24,71] |
DML 6 vi tri xuong suon 10-11 17,56 18,08 18,84 0.77
(mm) [14,80-20,33] | [16,08-21,60] | [16,08-21,60] | -’
DML 6 vi tri xuong suon 13-14 15,15 16,36 17,16 020
(mm) [13,50-16,81] | [14,71-18,02] | [15,51-18,82] | =’
ey 14,14 15,09 16,26
DML 6 vi tri P, (mm) [12.24-16,04] | [13.19-16.99] | [1436-18.17] | %2
. 52,19 53,20 54,91
A ’ - 2 ) ’ o
Dign tich co than (cm’) [48.11-5627] | [49.21-57.37] | [50.83-58.99] | 8
GF399xGF24
. o 100,4 108,9 121,4
Khoi lugng gict thit (kg) [96,7-104,0] | [105,2-112,5] | [117,7-125,0] i
79,95 81,96 81,85
9 A J4 \ 0 ’ 9 2
Ty 1¢ moc ham (%) [76.06-83.84] | [78.07-85.84] | [77.96-85.74] | %0
. 72,34 74,64 74,96
9 A '3 0 9 9 2
Ty 1¢ thitxé (%) (68.57-76.10] | [70.87-78.40] | [71,19-78.72] | &1
63,19° 62,03 59,592
> 1A 0 s ’ ’
Ty 1€ nac (%) (61.77-64.62] | [60.61-63.46] | [58.16-61,01] | 0!
DML & vi tri xuong suon 6-7 21,64 22,95 24,85 061
(mm) [16,58-26,69] | [17,90-28,00] | [19,79-29.90] | -’
DML & vi tri xwong suon 10-11 15,20 19,85 19,94 004
(mm) [10,47-19,93] | [15,12-24,58] | [15,21-24,66] | =’
DML & vj tri xuong suon 13-14 11,31 15,65 16,35 0,25
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(mm) [6,45-16,18] | [10,78-20,52] | [11,48-21,22]
. 11,28 12,29 15,23
DML 6 v} tri P, (mm) (8.82-13.73] | [9.83-14.74] | [12.77-17.68] |
L - 55,38 59,29% 61,14°
Dign tich co than (cm’) [52.28-58.49] | [56.19-62.40] | [58,04-62.25] | 04

Cdc gia tri trong cung hang mang cac chit cai khdc nhau la khdac nhau voi P<0,05.

S liéu & Bang 3.19 cho thdy, dbi véi THL GF337xGF24, khi ting KLGM tir
100 1én 120 kg hau nhu khong anh huong dang ké dén cac tinh trang NS thit. Tuy
nhién, d6i véi THL GF399xGF24, KLGM c6 anh huong dén TLN va DTCT. Day md&
lung tai tit ca cac vi tri khao sat (gitta xuong suon 6-7, 10-11, 13-14 va P,) ¢ xu
huéng ting 1én khi KLGM ting, nhung sai khac khong c6 y nghia thong ké (P>0,05).
DTCT cua ca 2 THL ciing ¢6 xu hudng ting khi KLGM ting nhung sai khac chi thé
hién rd rang & THL GF399xGF24 (tang tir 55,38 1én 61,14 cm?, P= 0,04). Nguoc lai, ty
1¢ nac cua ca hai THL déu c6 xu hudng giam khi ting KLGM, tuong tng giam tir
60,62 xudng 58,05% khi ting KLGM cua THL GF337xGF24 tir 102,9 1én 121,4 kg
(P=0,11) va tir 63,19 xudng 59,59% khi ting KLGM ctua THL GF399xGF24 tir 100,4

1én 121,4 kg (P=0,01).

Bing 3.20. Chat lwong thit (trung binh [khodng tin cdy 95%]) ciia hai THL

, Mirc khoi lwgng giet mo (kg)
Tinh trang 100 | 110 120 P
GF337 x GF24
- < 2 5,60 5,60 5,63
pH 24 gio sau giet mo [5,05-6,16] [5,53-5,67] 5.54-571] | %8
. <z 5,46 5,52 5,62
pH 48 g10 sau giet mo [5,09-5,84] [5,36-5,67] 5525711 | %8
Ty 1&¢ mat nudc bao quan 24 3,48 2,51 2,98 0.54
2id (%) [2,17-4,79] [0,68-4,35] [0,63-5,32] ’
Ty 1€ mat nudc bao quan 48 4,19 3,88 3,75 0.91
2idy (%) [3,06-5,32] [1,16-6,59] [1,07-6,43] ’
Ty 1 mat nudc ché bién 24 36,23 38,39 37,70 0.23
2id (%) [34,06-38,40] | [34,50-42,27] | [36,65-38,75] | =’
Ty 1 mat nudc ché bién 48 37,02 38,53 38,69 0.13
2idy (%) [35,01-39,02] | [36,21-40,84] | [36,92-40,46] | =’
L*24 (d0 sang & 24 gio) 55,66 53,56 54,64 075
[46,43-64,90] | [52,46-54,66] | [49,78-59,50] | =’
a*24 (d6 do & 24 gio) 4,34 6,01 6,43 0.09
[2,21-6,46] [4,69-7,33] [4,14-8,73] :
b*24 (d6 vang & 24 gid) 4,97 5,73 591 019
[3,67-6,27] [4,36-7,10] [5,50-6,32] ’
N 56,30° 52,062 50,207
1748 (d0 sing 6 48 gi0) (50.23-62.37] | [5140-52,71] | [45.10-5530] | 0%
N 5,23 6,15 6,48
a*48 (40 do 6 48 gio) [4,35-6,12] [4,98-7,31] [4,07-8,88] 0,26
NN 5,69 5,99 5,77
b*48 (do vang ¢ 48 gi0) [4,45-6,93] [3,97-8,00] 3.26-828] | %%
Do dai do & 24 gid (N) 47,41 53,48 48,79 071
[27,87-66,96] | [40,25-66,70] | [31,21-66,36] | >
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43,73

49,85

48,18

D0 dai do ¢ 48 gio (N) 127.28-60.17] | [39.10-60.60] | [31,71-64.64] | %%
GF399 x GF24
H 24 gio sau giét md 3,56 3,52 5,47 0,24
pH st e g [5,41-5,71] [5,41-5,64] [5,42-5,51]
H 48 gidy sau giét md >.47 3:43 3,39 0,23
pH o & [5,37-5,56] [5,37-5,49] [5,29-5,50]
Ty 1& mét nudc bao quan 24 2,20 3,09 2,98 0,52
2id (%) [0,68-3,71] [1,59-4,58] [0,59-5,37]
Ty 1€ mat nudc bao quan 48 2,79 3,54 3,36 0,70
gid (%) [0,85-4,73] [1,79-5,29] [0,92-5,79]
Ty 1& mat nu6e ché bién 24 37,30° 35,92ub 35,00? <0,01
2id (%) [36,20-38,39] | [34,46-37,39] | [34,31-35,69]
Ty 1é mat nudc ché bién 48 37,67° 35,47 35,17 <0,01
2id (%) [37,23-38,11] | [33,65-37,28] | [33,98-36,37]
L*24 (d6 sang & 24 gio) 58,13 58,15 57,33 0,91
[55,14-61,13] | [51,70-64,60] | [53,36-61,30]
a*24 (d6 do & 24 gio) 5,19° 5,71° 7,76 <0,01
[3,65-6,73] [4,01-7,41] [6,90-8,61]
b*24 (46 vang & 24 gid) 5,77 6,45 7,24 0,14
[4,78-6,76] [4,79-8,12] [5,57-8,91]
N 55,62 59,15 56,34 0,27
L.#48 (d9 sang 6 48 gi0) [50,42-60,81] | [53,67-64,63] | [52,74-59,95]
o 5,41° 7,02 8,26 <0,01
a*48 (6 do 6 48 gio) [4,67-6,15] [5,24-8,80] [7,36-9,17]
NN 6,54 6,96 8,91 0,03
b*48 (do vang 6 48 gi0) [4,64-8,43] [6,35-7,56] | [6,73-11,09]
Do dai do & 24 gid (N) 47,91 40,58 42,53 0,51
[36,06-59,76] | [23,09-58,06] | [29,92-55,13]
D6 dai do & 48 gids (N) 4536 41,03 45,46 0,60

[40,93-49,79]

[30,28-51,77]

[30,39-60,54]

Cac gia tri trong cung hang mang cac chit cdi khac nhau la khac nhau voi P<0,05.
Két qua bang 3.20 cho thay, khi ting KLGM tir 100 1én 120 kg c6 tac dong tich
cuc dén mau sic thit ciia ca 2 THL (d6 sang cua thit ¢ xu hudng giam, d6 do va do
vang cua thit ¢c6 xu huéng ting), lam giam ty 1& mat nudc do ché bién cta THL
GF399xGF24 va khong anh hudng dén céc tinh trang chat luong thit khac.

21




Bing 3.21. Thanh phan héa hoc ciia thit co than (trung binh [khodng tin cdy 95%])
cua hai THL GF337xGF24 va GF399xGF24 theo KLGM

Tinh trang Mikc khéi lwong giét mé (kg) P
100 | 110 | 120

GF337 x GF24

e 4 Ze i n 24,66° 24,72° 25,53 0,02
Vat chatkho (%) [24,09-25,22] [24,53-24,91] [24,70-26,37]
Protein tho 22,05 22,70 22,25 0,26
(% nguyén trang) [21,49-22,60] [21,58-23,81] [21,47-23,02]
Lipid 0,71 1,07 1,17 0,07
(% nguyén trang) [0,46-0,95] [0,78-1,35] [0,58-1,75]
GF399 x GF24

N 24,717 25,540 25,44° 0,01
Vat chatkho (%) [24,43-24,99] [24,77-26,31] [25,00-25,89]
Protein tho 22,62 23,12 22,99 0,23
(% nguyén trang) [22,35-22,90] [22,56-23,68] [22,11-23,87]
Lipid 1,63 1,60 1,64 0,97
(% nguyén trang) [1,34-1,93] [1,30-1,89] [1,34-1,93]

Cac gia tri trong cung hang mang cdc chit cdi khac nhau la khdc nhau voi P<0,05.
Két qua bang 3.21 cho thdy, ham luong vat chat kho trong thit co thin cua ca
hai THL GF337xGF24 va GF399xGF24 ting 1én khi KLGM tiang. Ham lugng
protein thé khong sai khic ¢ cac mic KLGM khac nhau. Ham luong lipid tong sb
trong co than cua THL GF399xGF24 ciling khong khac nhau gitra cac muc KLGM.
Tuy nhién, tinh trang nay cua THL GF337xGF24 c6 xu hudng ting 1én khi KLGM

tang (P=0,07).

Bing 3.22. Hiéu qua kinh té trong chan nudi hai THL GF337xGF24 va
GF399xGF24 theo KLGM

Chi tiéu Mie khoi lrgng giét mo (kg)

100 | 110 120
GF337xGF24
Giong (VND/con/lira) 1.929.500 1.929.500 1.938.500
Thirc an (VND/con/Ira) 1.951.882 2.258.807 2.586.665
Tht y (VND/con/ltra) 50.200 50.200 50.200
Thué chudng trai (VNB/con/I{ra) 139.726 156.164 170.959
Lao dong (VND/con/Ira) 39.667 44.333 48.533
Dién, nudc, khac (VND/con/ltra) 28.333 31.667 34.667
Gia thanh (VND/con/Ira) 4.139.308 4.470.671 4.829.524
Phan thu (VND/con/la) 4.488.750 4.927.500 5.422.500
Loi nhuan (VNBD/con/Ira) 349.442 456.829 592.976
S ltra/nam (lira) 3,84 3,48 3,20
Loi nhuan (VND/trai 500 lon
thit/nam) 671.295.996 794.012.437 949.281.908
GF399xGF24
Giong (VND/con/lira) 1.745.000 1.745.000 1.740.500
Thirc an (VND/con/Ira) 2.083.265 2.349.152 2.619.666
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Thi y (VND/con/ltra) 50.200 50.200 50.200
Khau hao trai (VND/con/Ita) 167.671 184.110 197.260
Lao dong (VND/con/lra) 47.600 52.267 56.000
Dién, nudc, khac (VND/con/ltra) 34.000 37.333 40.000
Gia thanh (VND/con/Itra) 4.127.736 4.418.061 4.703.626
Phan thu (VNB/con/l\ra) 4.564.800 4.955.850 5.327.100
Loi nhuan (VND/con/lra) 437.064 537.789 623.474
S ltra/nam (lira) 3,26 2,99 2,81

Loi nhuan (VNDb/trai 500 lon

thit/nam) 712.180.165 804.478.834 875.260.982

Ghi chu: Hiéu qua kinh té dwoc tinh todn trén moi mét con lon tai moi mirc
KLGM véi gia thiét: Gid ban lon la 45.000 VNB/kg hoi; Gid con giong la 85.000
VNDB/kg hoi déi véi 20kg khoi heong dau, 45.000 VNB/kg hoi déi véi khéi lwong tie
20kg tro lén; Gia thuc an: giai doan lon 15-30kg la 11.097 VND/kg, 30-60kg la
10.319 VND/kg, 60kg-xudt chuong la 9.869 VND/kg; Gid thué chuong trai theo dinh
muc:  300.000.000d/trai 500 lon thit/nam, Gia lao dong theo dinh mikc:
7.000.000VND/nguoi/thang, nuoi 500 lon thit; Chi phi dién, nuwoc va cac chi phi khac
la 5.000.000d/thang/trai 500 lon thit.

Két qua bang 3.22 cho thay, hiéu qua kinh té thu duoc trong chin nudi cua ca
hai THL GF337xGF24 va GF399xGF24 déu ting 1én khi ting KLGM. Loi nhuan
rong thu dugc ting lan luot 107.387 va 243.534 VND/con/lta db6i véi THL
GF337xGF24, va 100.725 va 186.410 VND/con/ltra d6i voi THL GF399xGF24 khi
lon duoc giét mo ¢ khéi lwong 110 va 120 kg so véi 100 kg.

CHUONG 4. KET LUAN VA KIEN NGHI
4.1. KET LUAN

Lon nai GF24 nu6i tai mién Trung c6 NS sinh san cao khi dugc phbi glong voi
ba dong duc GF337, GF280 va GF399, cac to hop lai gitta ching nu6i tai mién Trung
trong ca 2 diéu kién chudng hé va chudng kin déu c6 kha nang sinh truong cao, hiéu qua
chuyén hoa thire an tdt, NS thit cao, phém chét thit dam bao.

Lon nai GF24 thanh thuc vé tinh sém (175 ngay); Tudi phdi gidng lan dau va dé
lira dau 1an luot 13 229,8 va 353,7 ngay; Trong chu ky dong duc 1a 21,6 ngay, thoi gian
dong duc chiém 7,4 ngay; Thoi gian tur bat dau dong duc dén chiu dyc 1a 66,8 gio va
keéo dai 54,4 gio; Thot diém bat dau de tap trung vao ban ngay (61,3%); Thoi gian de
tir con dau dén con cudi va tir con cudi dén ra nhau twong ung la 254.,7 va 116,3 phut.

Ning suit sinh san cta lon nai GF24 khi duoc phdi voi cac dong duc GF337,
GF280 va GF399 trong diéu kién chin nudi cong nghiép ¢ mién Trung déu dat cao.
Cu thé: Hé sb lira dé dat tir 2,48 dén 2,51 lra/nam; SO con so sinh va s6 con cai sita
lan luwot dat 12,70-13,23 va 11,38-11,58 con/d; Sb con va khdi lugng lon con cai
stta/ndi/nam lan luot 14 28,43-29,05 con/nai/nam va 171,78-172,85 kg/néi/nam.

Lon nai GF24, trong diéu kién chian nudi cong nghiép & mién Trung, c6 kha
nang sinh san cao ngay tir lra dau va duy tri it nhat la dén la dé thir tu. S6 con va
khéi lugng lon con cai stra/nai/nam tur laa thi nhét dén lra tha tu 1an luot dao dong
trong cac khoang 28,46-28,94 con/nai/nam va 168,76-177,78 kg/nai/nam
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Ba t6 hop lai giita lon ndi GF24 véi ba dong duc GF337, GF280 va GF399 c6
kha ning sinh truéng tét trong ca diéu kién chudng kin va chudng ho. Tang khéi luong
trong 3 thang nudi (60-150 ngay tudi) dao dong tir 794-873 g/con/ngay, to hop lai
GF337xGF24 c6 kha nang TKL nhanh nhat. Hé s6 chuyén hoa thirc dndao dong tir
2,50 dén 2,76 kg thirc an/kg TKL, t6 hop lai GF399xGF24 c6 hiéu qua chuyén hoa
thtrc an tot nht.

Ba to hop lai gitra lon nai GF24 véi ba dong duc GF337, GF280 va GF399,
trong diéu kién chian nudi chudng kin va chudng hd, déu c6 NS thit cao. TLTX dao
dong tur 71 dén 73%. Ty 1€ nac dao dong trong khoang 59,7-64,4%, td hop lai
GF399xGF24 c6 ty 1& nac cao nhat.

Ba to hop lai gitra lon nai GF24 véi ba dong duc GF337, GF280 va GF399,
trong diéu kién chin nuoi chudng kin va chudng hd, déu co chat luong thit (pH, ty 18
mat nudc bao quan, ty 18 mét nudc ché bién, mau sic, luc cit...) dam bao. T6 hop lai
GF280xGF24 ¢6 ty 1¢ mo glat trong co than cao nhat (2,00-2,32%).

Tang khéi lugng giét mo cia hai to hop lai GF337xGF24 va GF 399xGF24 tu
100 1én 120kg: 1) C6 tac dong tich cuc dén tang khoi lugng trung binh, mau sac thit
va hiéu qua kinh té trong chan nuodi; 2) Khong anh huong dén TLMH va TLTX ciing
nhu cac tinh trang cht luong thit khac; 3) Ty 16 nac ¢6 xu hudng giam (sai khac 12 15
rang & t6 hop lai GF399xGF24) va day mé lung c6 xu hudng ting lén.

4.2. KIEN NGHI

Dong lon nai GF24 va cac t6 hop lai gilta chung véi 3 dong duc GF337,
GF280 va GF399 nén dugc str dung trong chan nudi lon cong nghiép ¢ mién Trung.

C6 thé 4p dung ting khéi luong giét md cua hai to hop lai GF337xGF24 va
GF399xGF24 tir 100 1én 120kg trong diéu kién chin nudi céng nghiép chudng kin &
mién Trung.

Nghién ctru cai thién ty 16 md giit trong co thin cua hai t6 hop lai
GF337xGF24 va GF399xGF24.

Nghién ctru thanh phan axit béo trong co thin cta cac to hop lai gitta lon nai
GF24 véi ba dong duc GF337, GF280 va GF399.
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INTRODUCTION
1. BACKGROUND

Pig husbandry plays a very important role in agricultural production and is the main
source of food supply for consumers.

In animal husbandry, the breed plays a decisive role to the maximum production
capacity of livestock. Therefore, in order to accelerate the development of the livestock
industry in general, Resolution No. 26 NQ/ TU dated August 5, 2008 of the 7th Party
Central Committee (Session X) identified the breed as the factor to create breakthroughs to
increase productivity, quality of product and efficiency of production. However, each breed,
besides its advantages, has certain disadvantages related to its production capacity. One of
the solutions to minimize the disadvantages and maximize the advantages of each breed is
to use cross-breeding. In swine crossbreeding, in addition to using crossbred sows, the use
of suitable boars in mating with that sows is important in bringing the compensate effect
and heterosis in offspring. From that scientific and practical basis, in 2009, the Prime
Minister approved the project to develop agricultural, forestry, animal and aquatic breeds to
2020, including two important issues related to pig breeds, they are: 1) Importing additional
pig lines and breeds with high meat productivity and quality of the world, both breeding and
producing hybrids with meat productivity and quality and suitable to Vietnamese
conditions; 2) Research effective hybrid formulas for industrial pig production, suitable for
different regions of the country. Implementing the project, the Government breeding
establishments and livestock groups, companies have imported and bred many different
breeds/ lines for domestic industrial pig production.

Recently, GreenFeed company has imported lines of Great Grand Parent pigs: L2
(L), L3 (Y) and Grand Parent pigs: L15 (Du), L62 (Pi), L65 (synthetic Pi) and L18
(synthetic P1) from the PIC Group (Pig Breeding Group, USA), each line is specialized in
different production directions such as increasing the percentage of intramuscular fat,
increasing the efficiency of feed conversion, and increasing growth capacity. From these
lines, the company has crossbred the GF337, GF280, GF399 lines and the GF24 sow line.
These pig lines are also known as PIC337, PIC280, PIC399 and PIC24. This sow line and
the commercial offspring between it and the above mentioned male lines are expected to
have high fertility and meat production under industrial production conditions. However, at
present, in Vietnam in general and the Central Vietnam in particular, there has not been any
research to evaluate the production capacity of these pigs as well as their hybrid offsprings.

In addition to the breed, the slaughter weight is also one of the factors influencing the
productivity and quality of pork, especially traits such as backfat thickness, intramuscular
fat ratio, meat color and softness, ....

From the above fact, the systematic studying of the reproductive performance of
GF24 sows mated with GF337, GF280, GF399 boar lines and the production capacity of
their hybrid offsprings in the closed and opened barn conditions, at different slaughter
weights, to have a basis to recommend the selection of breeds and the appropriate time of
slaughter, contributing to promoting the development of industrial pig production in the
Central Vietnam is necessary. Therefore, I have done the topic "Reproductive performance
of the GF24 sow mated with the GF337, GF280, GF399 boar lines and the meat production
capacity of the offspring in the Central Vietnam".

2. RESEARCH OBJECTIVES OF THE TOPIC
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Studying on reproductive performance of GF24 sow when mated with the GF337,
GF280, GF399 boar lines and meat production capacity of their hybrid offsprings when
raised in both closed and opened barn conditions, and when slaughtered at different weights,
in the Central Vietnam in order to make recommendations about appropriate breeds and
slaughter times, thereby improving meat productivity, quality and economic efficiency in
industrial pig production system in the Central Vietnam.

3. SCIENTIFIC AND PRACTICAL MEANING OF THE TOPIC
3.1. Scientific meaning

The research results of the thesis provide new scientific information and data on the
fertility of GF24 sow when mated with GF337, GF280, GF399 boar lines in closed
industrial production system; meat production capacity of their hybrid offsprings in both
closed and opened barn conditions, at varying levels of slaughter weight. These data can be
used as reference in teaching and learning for teachers, students, trainees of the animal
husbandry.

3.2. Practical meaning

The research results of the thesis are the basis for recommending and selecting
crossbreds between GF24 sows and GF337, GF280, GF399 boar lines in the production and
appropriate slaughter times of that crossbreds for improving fertility, growth capacity, meat
productivity and quality, and economic efficiency in industrial pig production system in
Central Vietnam.

CHAPTER 1. LITERATURE REVIEW
1.1. THE SITUATION OF PIG HUSBANDRY IN VIETNAM

Pig husbandry in Vietnam is considered the main livestock production and has
achieved many achievements. The total number of pigs in the country and the produced meat
yield in annual October 1th in the past decade, ranged between 25 -29 million heads and 3.1 -
3.8 million tons, respectively. In 2018, Vietnam is the sixth largest pork producer in the world
and meets > 70% of the total consumption of livestock and poultry meat for the domestic
market in recent years.

Currently, the pig raising method tends to shift from small-scale household to large-
scale farm husbandry. The number of pig raising households has tended to decrease sharply
in recent years. Contrary to the decrease in the number of household husbandry, farm
husbandry in the whole country in general and in the Central region in particular is
developing. Currently, the sow breeding industry is developing in the direction of the closed
barn industry, the porker breeding industry is applying both both closed and opened barn
industrial methods.

In terms of breed structure, in the past decade, the Goverment has had many policies to
develop high yield and quality pig lines and breeds for industrial husbandry, many foreign
breeds have been imported and crossbred suitable for each region of the country. Therefore, at
present, Vietnam's pig husbandry is mainly using foreign breeds (accounting for 74% of the
total pig herd).

1.2. CREATIVE AND ADVANTAGES

Crossbreeding has been applied in most livestock systems in general, pig production in
particular, especially industrial production all over the world for many decades to take

29



advantage of heterosis and influence of breeds. In the fact, to get the highest economic
efficiency, it is necessary to research and apply different Crossbreeding systems depending on
the production purpose and method, infrastructure, nutrition-feed, the level of care, nurturing
and management of the breeder.

For livestock, heterosis is the phenomenon of crossbreeding between individuals
differing in origin, bloodline with higher vitality and productivity than the average of their
parent generation. Heterosis is calculated as a percentage of the increased productivity of
the crossbred animal compared to the average of their parents. When mating between two
unrelated individuals, the crossbred animal all exhibited heterosis, but at different levels of
high and low depending on the hybrid formula (breed) and genetic ability of traits. Traits of
low heritability often have high heterosis. Therefore, to improve these traits, compared to
selectivity, crossbreeding is a faster and more efficient solution. Heterosis obtained in the
offspring is the result of the combination of individual/ offspring, maternal and paternal
heterosis.

1.3. THE SOW'S REPRODUCTION PERFORMANCE AND THE AFFECTING
FACTORS

The sow's fertility is assessed based on the criteria on the sow itself and its herd.
Depending on each reproductive stage of the sow, there are different parameters, for
example, gilts are evaluated through growth and development; reproductive sows are
usually assessed by the vitality and productive capacity of piglets. Number of piglets and
number of kg of piglets weaned/ sow/ year are the two most important indicators. Currently,
to evaluate the efficiency of sow production, breeders as well as policy makers are also
interested in indicators such as number of piglets or number of kg of weaned piglets
produced during the sow's reproductive life and the yield of pork produced/ sow/ year.

The sow's reproductive performance is influenced by genetic factors. Besides, it is
also influenced by some main external factors such as male breed, parity, nutrition, season,
and methods of care and management. Genetically, different breeds/ lines have different
fertility. On the other hand, the reproductive traits often have low heritability, so
crossbreeding will bring high heterosis for these traits. Therefore, in order to improve the
fertility of sows, it is necessary to improve the genetics of reproductive traits by selecting
the breeds/ lines with good reproducibility and crossbreeding to add value to these traits
through heterosis and the complementary influence of breeds. Besides, it is also necessary to
apply appropriate nurturing and management measures.

1.4. THE MEAT PRODUCTION CAPACITY OF PIGS AND THE AFFECTING
FACTORS

The important traits assessing the pig’s growth and meat performance include: body
weight (BW) over the months of age, average daily weight gain (ADG), feed conversion
ratio (FCR), dressing percentages, dressing percentages, lean percentages, backfat thickness
(BF), loin muscle area (LMA) and carcass composition.

The quality of meat can be evaluated in terms of sensory, technology, nutritional
value and food hygiene characteristics. According to Bass (2000), the key traits commonly
used to evaluate meat quality are: post-mortem pH, Waterholding capacity/ dehydration rate
after storage and processing, and meat color, shear force (toughness) of the meat,
intramuscular fat ratio and the chemical composition of the meat. According to Warner et al
(1997) and subsequently supplemented by Correa et al (2007), meat is divided into several
basic categories: Pale, Soft and Exudative (PSE); Dark, Firm and Dry (DFD); Red, Soft and
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Exudative (RSE); Red, Firm and Non-exudative (RFN); Pale, Firm and Non-exudative
(PFN). The PSE and DFD meats aren’t being liked in the market. Good quality pork (RFN)
has a storage dehydration rate of 2-5%, L * in the range 42-50, pH24 < 6.

The overall meat production capacity of pigs is mainly influenced by genetic and
physiological factors of the animals such as breeds/ lines/ hybrids, some major genes, sex
and farm’s management factors such as feed ration, care - feeding, barn’s climate
conditions. In addition to the above factors, meat quality in particular is also influenced by
the pre-mortem, during and post-mortem processing. In particular, genetic factors have a
great influence on the overall meat production capacity of pigs. Different breeds/ lines/
combinations in crossbreeding have different production capacity. The traits related to
growth and meat performance of pigs have moderate to high heritability (h?> = 0.24 - 0.55).
In contrast, meat quality traits (except for the intramuscular fat ratio trait) had low to
medium heritability (h?> = 0.15-0.39). Therefore, in order to improve the production capacity
of pigs, it is necessary to focus on selective research and crossbreeding to create breeds/
lines/crossbreds with high production capacity according to the desired directions, and at the
same time need to apply appropriate rearing, management, and slaughter methods for each
of those breeds/ lines/crossbreds.

1.5. EFFECTS OF SLAUGHTER WEIGHT ON THE MEAT PRODUCTION
CAPACITY OF PIGS AND THE ECONOMIC EFFICIENCY IN PIG INDUSTRY.

In the world, there have been many studies on the effects of pig’s age/ slaughter
weight on the productivity, quality of pork and economic efficiency in commercial pig
production. The results of some studies have showed that slaughter weight had an influence
on meat performance traits such as hot carcass weight and dressing percentages, LMA, BF,
as well as meat qualitative traits such as pHas, meat color, drip loss, cooking loss, shear
force and palatability of meat and economic efficiency in commercial pig production. In
particular, the results of some studies have showed that increasing slaughter weight can
increase the percentage of fat in lean meat. Many studies have concluded, the fat content in
lean meat in the range of 2.0-3.5% has a positive effect on the sensory quality of meat.

Besides affecting productivity and quality of meat, slaughter weight is also an
important factor affecting the profitability of the pig industry. Increasing slaughter weight
will help reduce fixed production costs because the total number of heads required to
produce a given amount of pork decreases. However, one limitation of slaughter weight gain
is a decrease in feed conversion efficiency due to accelerated fat accumulation and
decreasing lean accumulation during the final stages of growth. However, thanks to
breeding and nutritional solutions, it helps to reduce fat accumulation and increase feed
conversion efficiency in breeds/ lines of pigs.

In Vietnam, studies on the effect of slaughter weight on meat productivity and
quality are still very limited. In fact, most of the commercial foreign pigs in Vietnam are
slaughtered at 80-100 kg of body weight and there are still no recommendations for this.
Compared to the world's industrial pigs, this slaughter weight level is much lower.

1.6. RESEARCH AND APPLICATION SITUATION OF CROSSBREEDING TO
ENHANCE PRODUCTION CAPACITY OF PIGS IN THE WORLD AND IN THE
COUNTRY

The application of crossbreeding to improve pig’s production has been widely
reported in many breeds/ lines in the world in general and in Vietnam in particular. In the
past, the crossbreeding research was started by a cross between two lines, two breeds to
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each other. Nowadays, researches focus more on crossbreeding between different lines and
breeds creating crossbred of three, four or five breeds. In fact, many hybrid sows with high
reproductive productivity, many commercial hybrid pig combinations with many breeds
with high meat production have been created and applied application into production, which
has significantly increased in meat quantity and quality as well as economic efficiency in
livestock production.

The breeds of pigs that are widely used in industrial husbandry in most countries in
the world in general and in Vietnam in particular are L, Y, Pi and Du. These breeds, each
has its own preeminent characteristics in relation to its ability to produce. In which, L and Y
are breeds with high fertility and good motherhood. Du is a breed with a high growth rate,
high intramuscular fat content and good other meat quality traits. Pi is also a popular breed
thanks to its high lean ratio in carcass. Traits related to fertility are inherited through the
maternal line and traits related to growth, yield, and quality of meat are inherited through
the paternal line. Therefore, L and Y are often used in hybrid formulas to create
reproductive pigs or used as mother in hybrid formulas to produce commercial pigs, Pi and
Du are often used as father or the last boar line in the above hybrid formulas.

In crossbreeding, in general, crossbreds with the participation of many breeds/ lines
(= 3 breeds/ lines) have more productive than crossbreds with the participation of few
breeds/ lines (2 breeds/ lines). In fact, the large breed production companies have been
working to create synthetic lines that combine good traits and limit bad characteristics of
each participating line. Therefore, it is usually with outstanding production capacity. In the
process of breeding work, researching and selecting high yielding pig breeds/ lines and
crossbreeding to find good hybrid combinations with high heterosis and integrating many
desired traits is the job that needs to be done regularly and continuously.

CHAPTER 2. MATERIALS, CONTENTS AND METHODS

2.1. MATERIALS

GF24 sows and 3 crossbred pigs between them with 3 boar lines: GF337, GF280,
GF399.

Figure 1. Hybrid diagram of the crossbreds used in research

GGP | fI.IxE[.5|

GP SL65x2L65 JL1SxSL1S  JL62xZL65  JL18xCL,L,

& 3 4 T
P | 2GFa7 2 GF280 SGF399 X
s

I 03 TO HOP LAI THUONG PHAM | |

Note: GGP: Great Grand Parents; GP: Grand Parents; PS: Parents Stock
2.2. PLACE AND TIME OF THE STUDIES

- Place: i) The study on reproductive performance of GF24 sows was conducted on
05 industrial sow farms in closed barns in 5 provinces: Quang Binh, Quang Tri, Thua Thien
Hue, Quang Ngai and Binh Dinh. ii) Researching on growth capacity, meat productivity and
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quality of the crossbreds was conducted at Thuy An Livestock Research Center of
Agriculture and Forestry University, Hue University (opened barn) and an industrial pig
farm in Quang Tri province (closed barn). ii1) Researching on the meat production capacity
of crossbred pigs between GF24 sows with GF337 and GF399 boar lines at different
slaughter weights was conducted at a closed barn industrial pig farm in Quang Tri province.
The loin muscle samples were analyzed at the Laboratory of Genetics-Breeding Department
and the Central Laboratory, Faculty of Animal science and Veterinary medicine, Agriculture
and Forestry University, Hue University.

- Time: The studies were conducted from January 2017 to May 2019
2.3. CONTENTS

Content 1: Researching on reproductive physiological characteristics of GF24 sows, reproductive performance of
GF24 sows mated with GF337, GF280 and GF399 boar lines in industrial pig production system in the closed barns in

central Vietnam.

Content 2: Researching on growth capacity, meat productivity and quality of 3
crossbred pigs between GF24 sows with GF337, GF280 and GF399 boar lines in industrial
pig production system in the closed barns.

Content 3: Researching on growth capacity, meat productivity and quality of 3
crossbred pigs between GF24 sows with GF337, GF280 and GF399 boar lines in industrial
pig production system in the opened barns.

Content 4: Researching on meat production capacity of 2 crossbred pigs between
GF24 sows with GF337 and GF399 boar lines at 3 slaughter weight levels of 100, 110 and
120 kg in industrial pig production system in the closed barns.

2.4. METHODS
2.4.1. Research method of content 1

- Researching on oestrus characteristics: The study of oestrus characteristics was
conducted on 26 GF24 gilts. The gilts were monitored for estrus characteristics from 24
weeks of age. Oestrus time (day) was counted from the first signals of oestrus until the end
of the oestrus signals. The time from the first oestrus signals until the standing heat (hour)
was calculated from the external genitals (vulva) showed proliferation and turns pink color
until the sow was standing heat (lethargic). The time of standing heat (hour) was calculated
from the sow was standing heat (the sows are still stands when the man or the boar comes
in contact) until standing heat was no longer. The time from the end of standing heat to the
end of oestrus signals (hour) was calculated from the end of standing heat until the external
genitals return to normal state. Oestrus cycle (day) was the period between 2 consecutive
standing heat times.

- Researching on farrowing process: Farrowing studies were conducted on 408 litters
of the 1% to 3™ parities of GF24 sows. The end of time of farrowing was calculated when the
sow finish of farrowing the last piglets.
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- Researching on reproductive performance: The data were collected directly through
weighing, measuring and counting through each litter of each GF24 sow mated by the above
boar lines. An individual sow management profile was established to monitor it throughout
the experiment by farms, by boar lines, by parities. A total of 4844 litters of the 1% to 4™
parities of GF24 sows were monitored. Indicators for evaluating reproductive performance
of GF24 sows were determined according to Vietnam standard 9111: 2011. The GF24 gilts
were mated for the first time after skipping the first 1-2 cycles of estrus and weighing over
135 kg. Pregnant sows and suckling sows were raised individually in closed barns with diets
with 14% of crude protein and 3,000 Kcal ME/ kg feed, and 16.5% of crude protein; 3,200
Kcal ME/ kg feed, respectively. Piglets were fed from 7" day of age with a completely
mixed feed with 21% of crude protein and 3,400 Kcal ME/ kg feed.

2.4.2. Research method of content 2

The study was conducted on a total of 230 crossbred pigs belonging to three hybrid
combinations: GF337xGF24 (60 heads), GF280xGF24 (84 heads) and GF399xGF24 (86
heads). The ratio of castrated male:female pigs in each crossbred was 1:1. The crossbreds
brought into the experiment all come from the same farm, have the same care and nurture
regime for both the sows and the crossbreds themselves in the neonatal period to 2 months
of age and at the same age (60 days of age). To achieve this, GF24 sows at the same parity,
at the same time of mating were mated with 3 boar lines, were cared for the same and were
followed and recorded on farrowing date. After farrowing, the crossbreds were cared and
nurtured for the same until 2 months of age, then they were taken to experiments.

The experiment was designed in a Completely randomized Design (CRD) with one
factor with 03 treatments (3 crossbreds) on 18 experimental units (03 treatments x 6
replicates). Experimental unit was a group of pigs in a barn cell. The ratio of castrated
male:female pigs in each barn cell was 1:1. The initial weight of the three experiments were
23.3 £ 0.51; 20.0 £ 0.45 and 19.9 £ 0.35 kg (mean + standard deviation), respectively.
Growth studies were completed when the pigs reached 150 days of age. At the end of the
growth assessment, each treatment had 6 pigs (6 replicates), including 3 castrated males and
3 females, whose weight was closest to the average weight of treatments, were selected for
slaughter determining meat productivity. From each surveyed carcass, about 2 kg of loin
muscle (at ribs 10-14™) were sampled to determine meat quality parameters.

Criteria for evaluating meat production and productivity were determined according
to Vietnam standard 3899-84. Lean weight in carcass was determined according to the
method of National Pork Produce Council-NPPC (2000): Lean weight (Ib, pound) = 8,588 +
(0.465 x weight of hot carcass, 1b) - (21,896 x BF, inch) + (3,005 x LMA, inch?). LMA at
rib 10-11% (cm?) was determined by cutting perpendicular to the back at the point between
ribs 10® and 11™. Using a mica plastic sheet closed to the surface of the loin muscle. Using
a marker to mark the circumference of the loins on the surface of the mica plastic sheet, then
measuring the circumference of the section with Polar planimeter (REISS precision 3005).
Meat quality evaluation criteria: pH value (determined with the HI99163 portable pH meter)
at 45 minutes (pH45), 24 hours (pH24) and 48 hours (pH48) after slaughter. Drip loss was

determined based on the sample weight before and after storage according to the method of
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Honikel et al (1986); Cooking loss was determined by the method of Channon et al (2003)
based on weight of the loins before and after were steamed with Water batch Memmert
equipment at 80° C for 75 minutes; Meat color (L*, a*, b*) was determined by Minolta CR-
410 at 24 and 48 hours post-mortem according to the method of Warner et al (1997). Meat
toughness (N) at 24 and 48 hours of storage was determined by WDS-1 machine according
to the method of Warner et al (1997). Chemical composition: dry matter according to
Vietnam standard 8135; Total minerals according to Vietnam standard 4327, crude protein
according to Vietnam standard 4328, crude fat according to Vietnam standard 4331.

Pigs were fed freely by Greenfeed company’s feed in stages: 15-30; 30-60 and 60 kg
- slaughter . The crude protein and energy content of feed by stage were 18.46% and 3,867
Kcal GE/ kg feed; 16.08% and 3,854 Kcal GE/ kg feed and 13.85% and 3,867 Kcal GE/ kg
feed, respectively. Pigs could drink water on demand at automatic taps and were prevented
from disease according to current procedures. The study was conducted in the closed barn
conditions, barn temperature and humidity were controlled via fan and steam cooling
system, including 6 exhaust fans at the end of the barn and 1 cooler at the top of the barn.
The temperature (°C) and humidity (%) of the barn were determined by the automatic
temperature and humidity meter, recording data every 20 minutes. The results showed that
the average temperature of the barn was 24.09°C (19-35°C), the average humidity was
89.28% (54.5-97.9%).

2.4.3. Research method of content 3

The experiment was conducted on 36 crossbred pigs: GF337 x GF24, GF280 x GF24
and GF399 x GF24. Each crossbreds included 12 heads. The ratio castrated male:female
pigs in each crossbred was 1:1. The crossbreds, before being put into the experiment, were
controlled for the influence of non-experimental factors on the same research parameters as
in the closed barn experiment.

The experiment was designed in a completely randomized design (CRD) with 1
factor with 03 treatments on 36 experimental units (03 treatments x 12 replicates).
Experimental unit was one pig/ barn cell. Pigs were put into experiments at 60 days of age
with the initial mean weight of GF337 x GF24; GF280 x GF24 and GF399 x GF24
crossbreds were 23.58 + 1.56; 23.92 + 1.68 and 19.25 + 1.14 kg (mean + standard
deviation), respectively. Growth studies were completed when the pigs reached 150 days of
age. At the end of the growth assessment, each treatments had 6 pigs (6 replicates),
including 3 castrated males and 3 females, whose weight was closest to the average weight
of treatments, were selected for slaughter determining meat productivity. From each
surveyed carcass, about 2 kg of loin muscle (at ribs 10%-14") were sampled to determine
meat quality parameters.

Research criteria, methods of determining research criteria, food, feeding, and
disease prevention were the same as the research content 2, except that experiments were
conducted in the opened barn conditions. The barn was equipped with individual feeding
troughs and automatic drinking fountains. The area of each barn cell was 1.54m? (2.2m x
0.7m). The barn cell temperature and humidity was determined by an automatic temperature
and humidity meter, every 20 minutes to record data. Monitoring results of temperature and
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humidity showed that the average temperature of the barn was 24.89 °C (min = 18.6°C; max
= 34.2°C), average humidity 94.74% (min = 62.9%; max = 99.9%).

2.4.4. Research method of content 4

The study was conducted on a total of 272 crossbred pigs: GF337xGF24 (136 heads)
and GF399xGF24 (136 heads). The ratio castrated male:female pigs in each crossbreds was
1:1. The experiment was designed in a completely randomized design with 1 factor with 3
treatments being 3 slaughter weight levels: 100, 110 and 120 kg, on 12 experimental units
(03 treatments x 04 replicates). Experimental unit was a group of pigs in a barn cell. The
ratio of castrated male:female pigs in each barn cell was 1:1. Pigs were put into experiments
at 60 days old. The initial weight of the two crossbreds: GF337xGF24 and GF399xGF24 in
3 treatments were 25.1 + 0.20; 25.1 + 0.22; 25.3 £ 0.36 kg and 21.0 £ 0.39; 21.0 = 0.20;
20.9 = 0.14kg (mean =+ standard deviation), respectively. When pigs in each treatment
reached expected slaughter weigh, pigs were weighed to determine the final weight and 2
pigs (1 castrated male + 1 female)/ experimental unit, whose weight was closest to the
average weight of treatment were selected for slaughter determining meat productivity.
Thus, each treatment had 8 pigs (4 castrated males + 4 females) to be slaughtered for meat
productivity survey. Immediately after the survey of meat productivity, each treatment had 4
meat samples (2 castrated males + 2 females) were taken (2kg of loin muscle, at ribs 10-
14™) to determine the meat quality criteria.

Research indicators included criteria for evaluating growth, consumption of food,
meat productivity, quality and economic efficiency in pigs production. Method of
determining research criteria: The criteria for evaluating meat production capacity: Same as
in content 2. Economic efficiency: Profit = Income - Cost (VND/ head/ litter). Care,
nurturing and barn system: Same as in content 2.

2.5. Methods of data analysis

Data were managed on Microsoft Excel 2007 software and analyzed by SPSS 18.0
software.

The statistical model for experiments on GF24 sows was: yijju = u + Gi + Lj + Fx +
eijki. In which: yiju = dependent variable; G; = effect of the sire line; L; = effect of the parity;
Fi = the farm effect; ejj = the random error.

The statistical model for experiments researching the meat production capacity of 3
hybrid combinations in the closed and opened barn conditions, and at different levels of
slaughter weight were: yijx = u + Ci + ejk. In which: yjjx = the dependent variable; C; =
influence of research factor (hybrid combinations/ slaughter weight); eijx = the random error.

The treatments are considered to be different when P <0.05. Mean values and 95%
confidence intervals are presented.

CHAPTER 3. RESULTS AND DISCUSSION
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3.1. Reproductive physiology and reproductive performance characteristics of

GF24 sows
Table 3.1. Reproductive physiological characteristics of GF24 sows
Criteria Unit n Mean£SD  Min Max
Age at first oestrus D 2 175.1 £ 1 2
ay 86 23.1 18 54
Age at first mating D 5 229.8 + 1 4
ay 96 24.5 56 16
Age at first farrowing D 5 353.7+ 2 5
ay 12 33.5 38 91
Oestrus cycle D 34 213+ 18 ’5
ay 1.95
Time in heat D 26 7.4+ 8
ay 0.68 3 7
Time from manifesting oestrus to standing H 73 66.8 + 7
heat our 9.15 26 98
Time standing heat H 6 544+ 7
our 10.27 04 29
Time from finish standing heat to finish H ! 55.0+ 7
estrus signals our 6 10.01 98 24
Time of farrowing of the 15t — 2" piglet M 1 2432 + 1 13
inute 22 3.5 0
Time to finish farrowing 50% of piglets M 1 982+ 5 56
inute 18 75.7 0
Time to finish farrowing 75% of piglets M 1 141.6 = 2 63
inute 17 83.3 0 0
The time of farrowing of the first - last M 4 254.7 + 2 1,
piglets inute 08 168.3 0 635
The time from farrowing of the first M 9 116.3 + € 44
piglets to out of all placenta inute 8 80.6 1
The total time of farrowing and delivering M 8 345.0 = y 1,
placenta inute 7 161.7 5 035

The results showed that GF24 sows in this study were early sexual maturity (175.1
days), first mating (229.8 days) and first farrowing (353.7 days); had a long oestrus time
(7.4 days); had the time of standing heat lasting for 2.3 days.

3.1.2. Reproductive performance of GF24 sows when mated with GF337, GF280
and GF399 boar lines.

Table 3.2. Reproductive performance of the GF24 sows

Traits GF337 GF280 GF399
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LSM LSM LSM
[95%CI] [95%CI] [95%CI]

piglet 21.64 21.63 21.84
rearin eriod
(day) £ P 39 [21.44- | 49 [21.46- 905 [21.71- 06

21.83] 21.80] 21.96]

Return 6.64 7.49 7.13
mating after
weaning (day) 40 [6.04- 34 [6.95- 779 [6.71- 09

7.23] 8.03] 7.54]

Parity 145.81° 148.08? 147.23%
interval (day)

30 [144.15- | {5 [146.42- | (57 [145.94- | 3
147.48] 149.74] 148.53]

Parity 2.512 2.48° 2.503°
coefficient
(litter/ year) 30 [2.49- 12 [2.46- 657 [2.48- 02

2.54] 2.50] 2.51]

Number of 13.232 12.70° 12.78°
new born piglets
(headlitter) 26 [12.99- | &3 [12.47- 048 [12.62- | 401

13.48] 12.93] 12.93]

N of alive 12.312 11.92b 11.91°
new born piglets
at 24hrs (head/ | 26 [12.06- | 43 [11.69- | (44 [11.75- 01
litter) 12.55] 12.15] 12.06]

Number of 11.58 11.39 11.38
weaned piglets .06
(head / litter) 40 [11.43- | 34 [11.26- 905 [11.28-

11.73] 11.53] 11.48]

LW of 1.40° 1.393b 1.37°
born piglets .03
(ke/head) 61 [1.38- 53 [1.38- 307 [1.36-

1.41] 1.41] 1.38]

LW of 5.89° 6.00? 5.99°
weaned piglets 20 .01
(ke/head) 40 [5.82- 34 [5.95- 905 [5.95-

5.95] 6.06] 6.03]

Number of 29.05 28.43 28.58
weaned piglets/ 18
sow/ year (head) | 72 [28.30- | [27.69- 197 [27.96-

29.80] 29.17] 29.19]

Weight of 172.72 172.85 171.78
weaned piglets/ .82
sow/ year (kg) 7 [167.69- | 11 [167.88- | 197 [167.64-

177.75] 177.82] 175.92]
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LW: live weight, “* = Mean values in the same row with different letters vary with P

<0.05.

The results in Table 3.2 showed that GF24 sows had high reproductive performance
when mated with all 3 boar lines. Although there were differences in some single
reproductive traits of GF24 sows when mated by three different boar lines but when
assessed on two synthetic traits, number and weight of weaned piglets/ sow/ year, the
reproductive performance of the GF24 sows when mated with the GF337, GF280 and
GF399 boar lines was equivalent (P> 0.05), reaching 28.43; 29.05; 28.58 heads/ sow/ year
and 172.85; 172.72; 171.78 kg/ sow/ year, respectively. Comparing with the results of these
two indicators of other crossed-foreign sows in domestic studies, the reproductive
performance of GF24 sows in this study was equivalent or higher.

Table 3.3. Reproductive performance by parity of GF24 sows when mated with

GF337, GF280 and GF399 boar lines

Traits Lira 1 Lra 2 Lira 3
LSM LSM LSM
N [95%CI] N [95%CI] [95%CTI]
piglet  rearing 22,132 22.29° 20.92¢
period (day) 1 9
141 2198 | g 2214 | &, [20.75-
22.27] 22.44] 21.08]
Return mating . 7.51° 5
after weaning (day) 1 8.73 9 7.03 6.41
105 18.9.191 | 62 03- 1 1y ]
[8.28-9.19] 500, [5.88-6.93]
Parity interval 150.38? 148.14° 145.25°¢
(day)* 9 1
3 [149.36- | 042 [147.15- | o [144.16-
151.39] 149.12] 146.34]
Number of new 12.87° 12.57¢ 12.79%
born piglets 1 1
(head/litter) 522 [12.69- | 516 [12.37- 1 189 [12.58-
13.06] 12.76] 13.00]
N of alive new 12.18° 11.84° 11.81°
born piglets at 24hrs 1 1
(head! litter) 522 [11.99- 1 514 [11.65- 1 g8 [11.61-
12.37] 12.04] 12.02]
Number of 11.67° 11.51° 11.24¢
weaned piglets (head 1 9
I litter) 041 [11.55- | ¢ [1139- | 5 [11.11-
11.78] 11.63] 11.37]
LW of born 1.432
iglets (kg/head c a
piglets (kg/head) i 1.32 | [1.42- 1.42
435 [131-134] | 458 1.44] 046 [1.40-1.43]
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LW of weaned 6.10%
iglets (kg/head b b
piglets (kg ) ) 5.94 9 16.05- 7 5.88
041 [5.89-5.99] 80 6.15] 50 [5.82-5.93]

Note: LSM = Least squares mean; 95% CI = 95% confidence interval;
ab¢ = Mean values in the same row with different letters vary with P <0.05

*: The results of parity interval that have been presented in the columns of 1, 2, 3 and
4 parities, respectively are the parity interval from 1 to 2" parity, from 2™ to 3" parity,
from 3" to 4™ parity and from 4™ to 5" parity.

The results in Table 3.3 showed that parity affects most studied reproductive traits of
GF24 sows. The piglet rearing and return mating after weaning time of GF24 sows
gradually decreased from the first to fourth parity. The number of piglets and piglet weight
were all high from the first parity and maintained until at least the fourth parity.

3.2. MEAT PRODUCTION OF 3 CROSSBRED PIGS IN THE CLOSED BARN

CONDITIONS
Table 3.4. Weight of 3 crossbred pigs (kg)
Ace GF337 x GF280 x GF399 x P
& GF24 GF24 GF24

60 23.32[22.8- 20.0°[19.3- 19.9°[19.5- <
23.9] 20.7] 20.3] 0.01

90 44.6* [43.3- 40.3% [38.3- 39.7°[38.6- <
45.9] 42.4] 40.8] 0.01

120 66.8% [65.3- 62.8° [60.2- 62.2° [58.9- 0
68.3] 65.3] 65.5] .01

150 97.22 [94.4- 93.5% [89.6- 91.4°[89.0- 0
99.9] 97.5] 93.8] .01

Values in the same row with different letters are different with P <0.05.

The data in Table 3.4 showed that, the weight of all 3 crossbred pigs at different ages
was at a high level. The 60-day-old weight of 3 crossbred pigs GF337xGF24, GF280xGF24
and GF399xGF24 were 23.1; 20.1 and 19.9 kg (P <0.01) and slaughter weight reached 97.2;
93.5 and 91.4 kg, respectively. GF337xGF24 had higher weight than the other 2 crossbred
pigs in each stage and in the whole process. In this study, the weight of 3 crossbred pigs at
starting to experimentation had differences, this initial difference was also due to the effect
of the hybrid because other factors affect the growth of the crossbred pigs before put into
experimentation was the same. Compared with some other crossbred pigs that have been
created recently and are commonly used in industrial pig production in our country, the
weight at the beginning and the end of 3 crossbred pigs in this study was equivalent or
higher.

Table 3.5. The ADG of 3 crossbred pigs (g/day)

stage cﬁgeo ] GF337 x GF280 x GF399 x p
gage) y GF24 GF24 GF24
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. 716.8 6720 659.1 ,
- [672.5- [627.7- 09
7612] [614.6-729.4] 690.4]

_— 740.6 2492 751.6 ,
- [691.2- [652.3- 05
789.9] [719.3-779.2] 850.9]

1011.6 1024.8 970.9 ,
120 - 150 [924.9- [969.6- [892.5- 4]
1098.4] 1080.0] 1049.2]
- 823.0 8153 793.9 ,
- [796.5- [768.7- 5
849.5] [775.0-855.7] 819.0]

Table 3.5 showed that the ability to increase weight over the ages of 3 crossbred pig
combinations in this experiment was high and there was no difference between the
combinations (P>0.05). For the whole meat raising period (60 - 150 days of age), the
combinations had ADG fluctuating; 793.8 - 823.0 g/ day. The results of ADG of the
crossbreds in this study are higher than the results of some reseaches on some other
crossbred pig combinations in Vietnam.

Table 3.6. Feed intake of 3 crossbred pigs (kg/day)

taoe ‘(figae GF337 x GF280 x GF399 x
ge (day GF24 GF24 GF24
of age)
60 — 1.46 [1.40- 1.43[1.31- 1.35[1.28-
90 1.51] 1.55] 1.42] 10
90 — 2.05[1.81- 2.10[1.81- 1.96 [1.84-
120 2.29] 2.39] 2.08] 54
120 — 2.998 2.93% [2.66- 2.65° [2.51-
150 [2.76-3.22] 3.21] 2.79] 03
60 — 2.17 [2.02- 2.15[1.97- 1.99 [1.92-
150 2.32] 2.33] 2.06] 06

Values in the same row with different letters are different with P <0.05.

Table 3.6 shows that, in general, the feed intake ability of the 3 hybrid pig
combinations in this study was quite good. In each stage and the whole process, the feed
intake of GF399xGF24 tended to be lower than the other 2 combinations. The average for
the whole meat-raising period, the feed intake of 3 crossbred pigs ranged from 1.99 to 2.17
kg/ head/ day (P = 0.06). This was consistent with the ADG of the GF399xGF24 tends to be
lower than the other two hybrids.

Table 3.7. Feed conversion ratio of 3 crossbred pigs (kg feed/ kg weight gain)
Age GF337 x GF280 x GF399 x P
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stage GF24 GF24 GF24
(day of
age)
60 —-90 2.07 [1.94- 2.13 [1.99- 2.05[1.96- 0.5
2.16] 2.24] 2.18] 6
90 - 120 2.77[2.51- 2.80 [2.44- 2.63 [2.40- 0.5
3.02] 3.16] 2.86] 3
120 - 150 2.97[2.77- 2.87 [2.59- 2.75 [2.49- 0.2
3.16] 3.14] 3.01] 9
60 — 150 2.63 [2.50- 2.64 [2.43- 2.50 [2.39- 0.2
2.77] 2.86] 2.62] 5

The data in Table 3.7 showed that, FCR in each period and the whole periods of
GF399xGF24 crossbred tended to be lower than the other 2 crossbreds, but this difference
was not statistically significant (P> 0.05). FCR in the whole period of the three crossbreds
ranged from 2.50 to 2.64 kg feed/ kg weight gain. This result was equivalent or lower than
some other national publications.

Table 3.8. Meat productivity of 3 crossbred pigs

Traits GF337 x GF24 | GF280 x GF24 | GF399 x GF24 P

Slaughter weight 98.33? 98.17 94.67° <0.01
(kg) [95.97-100.70] [96.49-99.85] [93.58-95.75]

Killing out 80.74 79.64 79.63 0.54
percentage (%) [78.23-83.26] [78.06-81.23] [77.75-81.52]

Dressing 73.33 72.00 72.33 0.45
percentage (%) [71.07-75.60] [70.24-73.76] [70.62-74.05]

Lean percentage 61.50% 59.67° 64.33° 0.04
(%) [58.87-64.13] [56.18-63.16] [61.62-67.04]

BF in ribs 6-7 21.50 22.05 20.22 0.77
(mm) [16.53-26.47] [16.60-27.50] [16.60-23.83]

BF in ribs 10-11 18.03 18.00 13.40 0.09
(mm) [15.97-20.09] [12.32-23.68] [9.75-17.05]

BF in ribs 13-14 16.42° 16.12¢ 10.33° 0.03
(mm) [12.27-20.56] [11.60-20.63] [6.54-14.13] '

BF in position P2 12.43 13.98 10.20 0.26
(mm) [8.27-16.59] [9.03-18.94] [7.75-12.65]

LMA (cm?) 49.78 49.09 53.46 0.40

[43.49-56.06] [45.05-53.13] [46.05-60.87]

Values in the same row with different letters vary with P <0.05.

Table 3.8 showed that the hybrid combination did not affect the traits of killing out
percentage, dressing percentage, lean percentage, LMA, and BF at rib 6-7" 10-11" and
position P2 (P> 0.05). The lean percentage of GF399xGF24 crossbred was higher than that
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of GF280xGF24 crossbred, the GF337xGF24 crossbred had an intermediate lean percentage
(P = 0.04). The results of this trait of the crossbreds (especially GF399 x GF24 crossbred)
are higher or equivalent to some results on other foreign crossbreds. Contrary to the results
of lean percentage, the results on BF of GF399x(GF24 hybrids tended to be lower than that
of the other 2 crossbreds, although the difference was only evident at the rib 13-14% (P =
0.03). Compared with some research results on other crossbreds, BF of the crossbreds in

this study tends to be lower.

Table 3.9. Some meat quality indicators of 3 crossbred pigs

Traits GF337x GF24 | GF280xGF24 | GF399xGF24 | P
pHs 6.72 6.54 6.53 0.14
[6.57-6.86] [6.38-6.70] [6.30-6.76]
pHos 5.86 6.00? 5.892 0.045
[5.76-5.97] [5.93-6.07] [5.79-5.98]
pHug 5.82 5.892 5.78b 0,049
[5.72-5.92] [5.85-5.93] [5.71-5.85]
Drip loss at 24 2.33 2.33 2.45 0,08
hours (%) [1.27-3.40] [1.21-3.44] [0.72-4.17]
Drip loss at 48 3.03 2.80 2.63 0.0
hours (%) [1.49-4.57] [2.22-3.38] [1.76-3.50]
Cooking loss at 36.85 35.86 37.34 037
24 hours (%) [35.13-38.57] [33.74-37.99] [36.09-38.59]
Cooking loss at 38.46 37.46 38.58 0.19
48 hours (%) [37.90-39.02] [35.68-39.25] [37.89-39.27]
L* 24 51.63 52.56 50.04 0.35
[48.26-55.00] [49.88-55.23] [48.82-53.26]
i 3.45 3.30 4.59 0.06
[2.46-4.44] [2.42-4.17] [3.48-5.70]
b * 24 426 427 421 0.99
[3.36-5.16] [3.26-5.27] [3.56-4.86]
L * 48 54.842 51.68% 48.92° <0.01
[52.46-57.22] [48.44-54.92] [46.29-51.56]
o * 48 4.43 3.14 491 0.06
[3.02-5.83] [2.02-4.26] [3.59-6.22]
b * 48 5.93¢ 3.92 4.29% 0.04
[4.45-7.41] [2.87-4.97] [2.87-5.71]
Toughness at 24 45.20 42.32 44.55 0.8
hours (N) [35.75-54.66] [34.72-49.92] [31.37-57.73]
Toughness at 48 45.43 39.77 41.82 0.63
hours (N) [36.70-54.15] [33.92-45.62] [26.48-57.16]

The results of the meat quality assessment criteria in Table 3.9 showed that, in

general, the meat of the 3 crossbred pigs in this study was of good quality.

Table 3.10. The nutritional value of tenderloin of 3 crossbred pigs
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Traits GF337x GF24 | GF280x GF24 | GF399 x GF24 P
Dry matter 23.84° 24.87° 24.08° <0.01
(%) [23.52-24.16] [24.26-25.48] [23.82-24.33]
Crude 21.57 21.88 21.40 0.10
Protein (% as| [21.30-21.85] [21.34-22.42] [21.11-21.68]
meat)
Ash 1.27 1.17 1.26 0.26
(% as meat) [1.15-1.38] [1.14-1.20] [1.11-1.42]
Fat 1.13° 2.00? 1.53% 0.01
(% as meat) [0.80-1.46] [1.48-2.52] [1.01-2.05]

Table 3.10 showed that hybrid combinations did not affect the percentage of crude
protein and total minerals, but did affect the percentage of dry matter and lipids in meat.
Lipid content in the loin muscle (intramuscular fat) of the GF280xGF24 crossbred was the

highest (2.00%) and the lowest was the GF337xGF24 crossbred.

3.2. MEAT PRODUCTION OF 3 CROSSBRED PIGS IN THE OPENED BARN

CONDITIONS
Table 3.11. Weight of 3 crossbred pigs (kg)
Age GF337 x GF280 x GF399 x p
(day) GF24 GF24 GF24
60 2353 238> 19.37° <
[22.71-24.34] 24%%03' [18.55-20.18] | 0.01
00 46.71° 44.83 41.75° <
[43.16- 0.01
[45.03-48.39] 46.51] [40.07-43.43]
ab
20 73.96° 68.75 63.67° <
[64.83- 0.01
[70.04-77.88] 72,67 [59.75-67.59]
a ab
. 102.28 96.98 92 14" 0.0
[96.87- [91.57- 3
107.69] 102.39] [86.96-97.32]

Values in the same row with different letters are different with P <0.05.

Table 3.11 showed that, the weight at 60 and 90 days of age of the two GF280xGF24
and GF337xGF24 crossbreds was equal to and higher than that of the GF399xGF24
crossbreds. Similar to the experiments in closed barns, the difference between the
crossbreds at the beginning of this experiment was also due to the influence of breed. End of
experiment, the weight of GF337xGF24; GF280xGF24 and GF399xGF24 crossbreds were
102.28; 96.98 and 92.14 kg, respectively (P = 0.03). This result was consistent with the

results obtained on this indicator when experiment in the closed barn.
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Table 3.12. ADG of 3 crossbred pigs (g/day)

stage (ﬁgeo ; GF337 x GF280 x GF399 x P
gelcay GF24 GF24 GF24
age)

6090 773 [732- 699° [659- 746% [705- 0

814] 740] 787] 046
908 [801- 797 [690- 731 [623- 0

90120 1016] 905] 838] 07
952 [863- 957 [869- 949 [865- 0

120 =150 1040] 1045] 1034] 99
873 [815- 813 [754- 809 [752- 0

60— 150 932] 872] 865] 22

Values in the same row with different letters are different with P <0.05.

Table 3.12 showed that, during the period from 60 to 150 days of age, all three
crossbreds in this study had the ability to increase high weight (reaching 809-873 g/ day)
and did not differ between the crossbreds. However, in each period and the whole meat
period, the GF337xGF24 crossbred tended to have the highest weight gain. The results of
this indicator was consistent with the results obtained in experiments in the closed barns.

Table 3.13. Feed intake of 3 crossbred pigs (kg/day)

“tave é‘iie GF337 x GF280 x GF399 x ’
ge (day GF24 GF24 GF24
of age)
60 — 1.59¢ [1.53- 1.435 [1.42- 1.42° [1.36- <
90 1.65] 1.54] 1.48] 0.01
90 — 2.22 [2.05- 2.17 [2.00- 2.02[1.85- 0
120 2.39] 2.34] 2.19] 22
120 — 2.96[2.71- 3.05 [2.79- 277 [2.53- 0
150 3.22] 3.30] 3.02] 28
60 — 225[2.12- 2.23[2.10- 2.07 [1.94- 0
150 2.39] 2.37] 2.20] 11

Values in the same row with different letters are different with P <0.05.

Table 3.13 showed that, in the opened barn conditions, 3 crossbred pigs were able to
receive feed well. The average feed intake of all 3 crossbred s in the whole meat raising
period was from 2.07 to 2.25 kg/ day.

Table 3.14. Feed conversion ratio of 3 crossbred pigs (kg feed/ kg weight gain)

Age
stage GF337 x GF280 x GF399 x p
(day of GF24 GF24 GF24
age)
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60 — 90 2.05% [1.97- 2.13%[2.04- 1.91°[1.83- <0,
2.14] 2.22] 1.99] 01

90 — 120 2.52 [2.23- 2.88 [2.60- 2.84[2.56- 0.1
2.80] 3.17] 3.11] 5

120 - 150 3.12 [2.94- 3.21 [3.03- 2.93 [2.76- 0.0
3.30] 3.39] 3.10] 7

60 — 150 2.58°[2.50- 2.76*[2.67- 2.56b[2.48- <0,
2.67] 2.85] 2.65] 01

Values in the same row with different letters are different with P <0.05.

Table 3.14 showed that, in the period 60 - 90 days old (P = 0.003) and 120 - 150 days
old (P = 0.07), the FCR of GF399xGF24 crossbred was the lowest. For the whole time of
breeding, the FCR of GF280xGF24 crossbred was higher than that of the other 2 hybrids.

Thus, the results of the study on the ability to grow, intaking and converting of feed
of 3 crossbreds in both closed and opened barns showed that, in both two conditions, all 3
crossbreds had good growth and feed intake ability and high feed efficiency.

Table 3.8. Meat productivity of 3 crossbred pigs

Traits GF337x GF24 | GF280x GF24 | GF399xGF24 | P
Slaughter weight 108.502 101.42° 92.17¢
<
(ke) [104.56- [97.48- [88.23- | 001
112.44] 105.36] 96.11]
Killing out 78.15 79.50 79.81 .
0 .
percentage (%) [76.92- [78.27- [78.58- | 13
79.39] 80.73] 81.05]
Dressing 71.83 72.20 73.12 0
0 .
percentage (o) [70.70- [71.07- [71.99- | o4
72.96] 73.32] 74.25]
Lean percentage 61.59° 60.31° 64.42?
(%) =
[60.04- [58.75- [62.86- | 001
63.15] 61.86] 65.98]
BF in ribs 6-7" 25.25 23.78 21.67 .
(mm) [23.18- [21.71- [19.60- | o
27.32] 25.85] 23.74]
BF in ribs 10- 21.87 19.48 17.97 .
th .
H™ (mm) [19.20- [16.82- [1530- | 1,
24.53] 22.15] 20.63]
BF in ribs 13- 18.35 16.27 15.72 0.
th
147 (mm) [16.17- [14.09- [13.54- 19
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20.53] 18.44] 17.89]
BF in position P 13.05 13.40 11.60
(mm) [11.27- [11.62- [9.82- 30
14.83] 15.18] 13.38]
LMA (cm?) 54.72 51.92 55.80
[50.66- [47.86- [51.74- 6
58.79] 55.99] 59.87]

Values in the same row with different letters vary with P <0.05.

Table 3.15 showed that, killing out percentage and dressing percentage of 3
crossbreds was similar. Results on the BF of the GF399xGF24 crossbred tend to be lower
than the other two crossbreds. The difference in this indicator was statistically significant at
P =0.06 at 6-7 rib, at other positions the difference was not clear (P> 0.1). Contrary to the
results of BF, LMA of GF399xGF24 crossbred tended to be higher than the other two
crossbreds. This was appropriate because these two traits were inversely correlated.
However, the difference in LMA was not statistically significant. These uncertain
differences may be due to the interplay of different slaughter weights and different
crossbreds. However, in this study, it was not possible to control slaughter weights equally
in the treaments. This was because pigs were slaughtered at the same age (150 days old) in
all treaments. The pig individuals were selected for slaughter in each treament were those
with the closest weights to the treament’s average weight. Therefore, the treaments with
different finishing weight should have different slaughter weights and this difference was
also due to the influence of breed. This was the goal of this study. In this case, if pig
individuals were selected for the same slaughter weights, they must be of different ages or
they were non-representative individuals of the treaments. The combination between larger
LMA and lower BF resulted in lean percentage of GF399xGF24 crossbred higher than the
other 2 crossbreds in this study.

Table 3.16. Some meat quality indicators of 3 crossbred pigs

Traits GF337xGF24 | GF280xGF24 | GF399xGF24 | P
pHas 6.22° 6.55 6.49° 0
[6.04-6.39] [6.38-6.73] [6.31-6.66] | -02
pHoas 5.55 5.50 5.52
[5.45-5.66] [5.39-5.61] [5.41-5.62]| 77
pHas 5.49 5.42b 5.46
[5.40-5.58] [5.33-5.51] [5.37-5.55]| 49
Drip loss at 24 3.55 241 241
hours (%) [1.30-5.80] [0.16-4.66] [0.16-4.66] | -68
Drip loss at 48 3.70 2.72 3.58
hours (%) [1.23-6.17] [0.25-5.20] [1.11-6.06] | -81
Cooking loss at 36.59 35.95 37.66
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24 hours (%) [35.41- [34.76- 36.47- | 13
37.78] 37.14] 38.85]
Cooking loss at 36.08° 36.79° 38.69?
48 hours (%) [34.92- [35.63- [37.53- | o ’
37.24] 37.95] 39.85]
L * 24 53.78 52.97 55.60 .
[51.64- [50.83- [53.46- 10
55.92] 55.11] 57.74]
a* 24 5.43 5.32 5.28 0
[4.68-6.17] [4.58-6.06] [4.53-6.02] | 95
b * 24 3.31 3.56 3.42 0
[2.85-3.76] [3.10-4.01] [2.97-3.87]| 71
L * 48 53.37° 55.07% 57.20° .
[51.54- [53.24- [55.36- 0
55.20] 56.91] 59.03]
a * 48 4.40 4.62 422 0
[3.65-5.14] [3.87-5.36] [3.47-4.96] | -72
b * 48 6.50 6.47 6.44 0
[5.56-7.44] [5.53-7.41] [5.50-7.38]| -99
Toughness at 24 45.13 38.54 41.02
hours (N) 38.71- [32.12- [34.60- | 1, ’
51.55] 44.96] 47 44]
Toughness at 48 42.822 32.80° 35.20°
hours (N) [37.27- [27.26- [29.66- | o4 ’
48.36] 38.34] 40.74]

Values in the same row with different letters are different with P <0.05.

Table 3.16 showed that, in the opened barn conditions, the meat quality
characteristics of all three crossbred pigs were generally within the normal meat

classification limits of Honikel et al (1986), Warner et al (1997).

Table 3.17. The nutritional value of tenderloin of 3 crossbred pigs

Traits GF337x GF24 | GF280 x GF24 | GF399 x GF24 P
Dry matter 23 81 25.04 23 85
(%)
[22.05- [23.28- [22.10- 51
25.57] 26.79] 25.61]
Crude )
protein (%  as 22.02 21.93 21.53 28
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meat)

[20.45- [20.36- [19.96-
23.59] 23.50] 23.10]

Ash 1.27 1.21 1.15 0.

(% as meat) [1.18-1.37] [1.11-1.30] [1.06-1.25]| 21

Fat 1.09 2.328 1.46° <

(% as meat) [0.71-1.47] [1.94-2.70] [1.09-1.84] | 0.01

Values in the same row with different letters are different with P <0.05.

Table 3.17 showed that, the crude protein and total mineral content in the tenderloin
of 3 crossbreds were similar, the lipid content of the GF280xGF24 crossbred was 2.32%,

significantly higher than the other 2 crossbreds (P = 0.001).

34.

MEAT PRODUCTION

CROSSBREDS AT SLAUGHTER WEIGHTS OF 100, 110 AND 120KG.

Table 3.18. ADG, feed intake and FCR of the two crossbreds

OF TWO GF337XGF24 AND GF399XGF24

Slaughter weights (kg)
Traits
100 110 120
GF337xGF24
25.1 25.1 25.3
Initial weight (kg) [24.8- [24.7- [24.7- 56
25.4] 25.4] 25.8]
99.8 109.5 120.5
Final weight (kg) [98.1- [106.5- [117.8-
101.4] 112.5] 123.2]
Meat-raising time (day) 85 95 104
877.9 888.72 915.6°
ADG (g/day) [859.4- [855.7- [889.4- | 3
896.5] 921.7] 941.8]
2.26 2.35® 2.47°
Feed intake (kg/day) [2.21- [2.27- [2.25- 02
2.32] 2.43] 2.69]
2.58 2.65 2.70
FCR (kg feed/ kg
weight gain) [2.50- [2.56- [248- | 5,
2.66] 2.74] 2.92]
GF399xGF24
Initial weight (kg) 21.0 21.0 20.9 7
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[20.4- [20.7- [20.7-
21.6] 21.3] 21.1]
101.4 110.1 118.4
Final weight (kg) [98.5- [107.8- [116.3- -
104.4] 112.5] 120.5]
Meat-raising time (day) 102 112 120 -
788.6 795.8 812.2 .
ADG (g/day) [760.3- [774.7- [793.8- | 14
816.9] 816.8] 830.6]
2.02° 2.11° 2.19¢
. <
Feed intake (kg/day) [1.99- [2.07- [2.10- | (01
2.06] 2.15] 2.27]
2.56 2.65 2.69
FCR (kg feed/ kg 0
weight gain) [2.50- [2.55- [2.54- | g
2.63] 2.76] 2.85]

Values in the same row with different letters are different with P <0.05.

Table 3.18 showed that, when increasing slaughter weight from 100 to 120 kg, both
GF337xGF24 and GF399xGF24 crossbreds tended to increase ADG, feed intake and FCR.

Table 3.19. Meat productivity of 2 crossbred pigs according to the slaughter weights

Slaughter weights (kg)

Traits P
100 110 120
GF337xGF24
Slaughter 102.9 110.5 121.4
eight (k
weight (kg) [99.8- [107.4- [118.3- -
105.9] 113.6] 124.4]
Percentage of 78.95 80.16 78.89
killing out (%) 0.
[77.30- [78.51- [77.24- 42
80.59] 81.81] 80.54]
Dressing 71.46 72.87 72.03
percentage (%) 0.
[69.77- [71.17- [70.34- 44
73.16] 74.56] 73.73]
Lean 60.62 59.21 58.05
percentage (%) 0.
[58.90- [57.48- [56.32- 11
62.35] 60.93] 59.77]
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) BF in ribs 6- 20.71 22.00 22.28
7% (mm .
(mm) [18.28- [19.57- [19.84- 57
23.15] 24.43] 24.71]
X BF in ribs 10- 17.56 18.08 18.84
11" (mm .
(mm) [14.80- [16.08- [16.08- 77
20.33] 21.60] 21.60]
h BF in ribs 13- 15.15 16.36 17.16
14% (mm) [13.50-16.81] (14.71- [15.51- 5
18.02] 18.82]
BF in 14.14 15.09 16.26
osition P> (mm .
P 2 (mm) [12.24- [13.19- [14.36- | 5
16.04] 16.99] 18.17]
LMA (cm?) 52.19 53.29 5491
[48.11- [49.21- [50.83- | g
56.27] 57.37] 58.99]
GF399xGF24
Slaughter 100.4 108.9 121.4
weight (k
ght (kg) 96.7- [105.2- [117.7-
104.0] 112.5] 125.0]
Percentage of 79.95 81.96 81.85
killing out (% :
g out (%) [76.06- [78.07- [77.96- | ¢6
83.84] 85.84] 85.74]
Dressing 72.34 74.64 74.96
ercentage (%
percentage (%) [68.57- [70.87- (7119 | 5
76.10] 78.40] 78.72]
Lean 63.19° 62.032 59.59?
ercentage (%
P ge (%) [61.77- [60.61- [58.16- |
64.62] 63.46] 61.01]
) BF in ribs 6- 21.64 22.95 24.85
7" (mm
(mm) [16.58- [17.90- [19.79- 61
26.69] 28.00] 29.90]
X BF in ribs 10- 15.20 19.85 19.94
11" (mm .
() [10.47- [15.12- [1521- | o4
19.93] 24.58] 24.66]
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BF in ribs 13- 11.31 15.65 16.35
14%" (mm) :
[6.45- [10.78- [11.48- 55
16.18] 20.52] 21.22]
BF in 11.28 12.29 15.23
position P> (mm) .
[8.82- [9.83- [12.77- 07
13.73] 14.74] 17.68]
LMA (cm?) 55.382 59.292 61.14°
[52.28- [56.19- [58.04- | o4
58.49] 62.40] 62.25]

Values in the same row with different letters vary with P <0.05.

Table 3.19 showed that, for the GF337xGF24 crossbred, increasing slaughter weight
from 100 to 120 kg had little effect on meat yield characteristics. However, for the
GF399xGF24 crossbred, slaughter weights had an effect on lean percentage and LMA. The
BF at all surveyed positions tended to increase with increasing of slaughter weights, but the
difference was not statistically significant (P> 0.05). LMA of both crossbreds also tended to
increase when slaughter weights increased, but the difference was only evident in the
GF399xGF24 crossbred. On the contrary, the lean percentage of both crossbreds tended to
decrease with increasing of slaughter weights.

Table 3.20. Meat quality indicators of 2 crossbred pigs according to the slaughter

weights
Slaughter weights (kg)
Traits
100 110 120
GF337 x GF24
pHa4 5.60 5.60 5.63
[5.05- [5.53- [554- | o9
6.16] 5.67] 5.71]
pHas 5.46 5.52 5.62
[5.09- [5.36- [552- | 39
5.84] 5.67] 5.71]
Drip loss at 24 3.48 2.51 2.98
hours (%) -
[2.17- [0.68- [0.63- 54
4.79] 4.35] 5.32]
Drip loss at 48 4.19 3.88 3.75
hours (%) -
[3.06- [1.16- [1.07- 9]
5.32] 6.59] 6.43]
Cooking loss at
24 hours (%) 36.23 38.39 37.70
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23

[34.06- [34.50- [36.65-
38.40] 42.27] 38.75]
Cooking loss at 37.02 38.53 38.69
48 hours (%) :
[35.01- [36.21- [36.92- | g
39.02] 40.84] 40.46]
L*24 55.66 53.56 54.64
[46.43- [52.46- [49.78- | 55
64.90] 54.66] 59.50]
a*24 4.34 6.01 6.43
[2.21- [4.69- [4.14- 09
6.46] 7.33] 8.73]
b * 24 4.97 5.73 5.91
[3.67- [4.36- [5.50- | o
6.27] 7.10] 6.32]
L * 48 56.30° 52.06% 50.20°
[50.23- [51.40- [45.10- | o,
62.37] 52.71] 55.30]
a* 48 5.23 6.15 6.48
[4.35- [4.98- [4.07- 26
6.12] 7.31] 8.88]
b * 48 5.69 5.99 5.77
[4.45- [3.97- [326- | o,
6.93] 8.00] 8.28]
Toughness at 24 47.41 53.48 48.79
hours (N) .
[27.87- [40.25- [3121- |
66.96] 66.70] 66.36]
Toughness at 48 43.73 49.85 48.18
hours (N) :
[27.28- [39.10- [BL71- | 4
60.17] 60.60] 64.64]
GF399 x GF24
pH24 5.56 5.52 5.47
[5.41- [5.41- [5.42- |27
5.71] 5.64] 5.51]
pHas 5.47 5.43 5.39




23

[5.37- [5.37- [5.29-
5.56] 5.49] 5.50]
Drip loss at 24 2.20 3.09 2.98
hours (%
%) [0.68- [1.59- [0.59- |2
3.71] 4.58] 5.37]
Drip loss at 48 2.79 3.54 3.36
hours (%
C4) [0.85- [1.79- [0.92- |7
4.73] 5.29] 5.79]
Cooking loss at 37.30° 35.928b 35.00?
24 hours (%
) [36.20- [34.46- 34.31- | 0-01
38.39] 37.39] 35.69]
Cooking loss at 37.67° 35.47° 35.17°
48 hours (%
(%) [37.23- 33.65- [33.98- |0-01
38.11] 37.28] 36.37]
L * 24 58.13 58.15 57.33
[55.14- [51.70- [53.36- |71
61.13] 64.60] 61.30]
a* 24 5.19° 5,712 7.76b
[3.65- [4.01- [6.90- | 001
6.73] 7.41] 8.61]
b*24 5.77 6.45 7.24
[4.78- [4.79- (5.57- | 14
6.76] 8.12] 8.91]
L * 48 55.62 59.15 56.34
[50.42- [53.67- [52.74- |27
60.81] 64.63] 59.95]
a* 48 5.412 7.02° 8.26"
[4.67- [5.24- 17.36- | 0-01
6.15] 8.80] 9.17]
b * 48 6.54" 6.96% 8.91b
[4.64- [6.35- 6.73- |3
8.43] 7.56] 11.09]
Toughness at 24 4791 40.58 42.53
hours (N) 51
[36.06- [23.09- [29.92-




59.76] 58.06] 55.13]
Toughness at 48 45.36 41.03 45.46 0.
hours (N) 60
[40.93- [30.28- [30.39-
49.79] 51.77] 60.54]

Values in the same row with different letters vary with P <0.05.

Table 3.20 showed that, when increasing the slaughter weights from 100 to 120 kg, it
had a positive impact on the meat color (L* tended to decrease, a* and b* tended to
increase); reduced the cooking loss of the GF399xGF24 crossbred and did not affect other

meat quality traits.

Table 3.21. The chemical composition of tenderloin of 2 crossbred pigs according to

the slaughter weights

Slaughter weights (kg)

Traits
100 110 120
GF337 x GF24
Dry  matter 24.66° 24,722 25.53° )
%
(%) [24.00- [24.53- [24.70- 02
25.22] 24.91] 26.37]
Crude protein 22.05 22.70 22.25 .
(% as meat) 26
[21.49- [21.58- [21.47-
22.60] 23.81] 23.02]
Fat (% as 0.71 1.07 1.17 .
meat) 07
[0.46-0.95] [0.78-1.35] [0.58-1.75]
GF399 x GF24
Dry  matter 24,712 25.54° 25.44° )
(%) 01
[24.43- [24.77- [25.00-
24.99] 26.31] 25.89]
Crude protein 22.62 23.12 22.99 )
(% as meat) 23
[22.35- [22.56- [22.11-
22.90] 23.68] 23.87]
Fat (% as 1.63 1.60 1.64 .
meat) 97
[1.34-1.93] [1.30-1.89] [1.34-1.93]

Values in the same row with different letters vary with P <0.05

Table 3.21 showed that, the dry matter content in the loin muscle of both
GF337xGF24 and GF399xGF24 pigs increased when the slaughter weights increased.
Crude protein content did not differ at different slaughter weight levels. The total lipid
content in the loin muscle of the GF399xGF24 pig did not differ between the slaughter
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weights. However, this trait of the GF337xGF24 pig tended to increase when the slaughter

weight increased (P = 0.07).

Table 3.22. Economic efficiency in production of 2 crossbred pigs according to the

slaughter weights
Items Slaughter weights (kg)
100 110 120
GF337xGF24
Breed (VND/ head/ litter) 1,938,50
1,929,500 1,929,500 0
Feed (VND/ head/ litter) 2,586,66
1,951,882 2,258,807 5
Veterinary (VND/ head/
litter) 50,200 50,200 50,200
Farm depreciation (VND/
head/ litter) 139,726 156,164 170,959
Labor (VND/ head/ litter) 39,667 44,333 48,533
Electricity, water, other
(VND/ head/ litter) 28,333 31,667 34,667
Cost (VND/ head/ litter) 4,829,52
4,139,308 4,470,671 4
Revenue (VND/ head/ litter) 5,422.50
4,488,750 4,927,500 0
Profit (VND/ head/ litter) 349,442 456,829 592,976
Number of litters/ year
(litter) 3.84 3.48 3.20
Profit (VND/ farm 500 671,295,9 794,012.,4 949,281,
porkers/ year) % 37 908
GF399xGF24
Breed (VND/ head/ litter) 1,740,50
1,745,000 1,745,000 0
Feed (VND/ head/ litter) 2,619,66
2,083,265 2,349,152 6
Veterinary (VND/ head/
litter) 50,200 50,200 50,200
Farm depreciation (VND/
head/ litter) 167,671 184,110 197,260
Labor (VND/ head/ litter) 47,600 52,267 56,000
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Electricity, water, other
(VND/ head/ litter) 34,000 37,333 40,000
Cost (VND/ head/ litter) 4,703,62
4,127,736 4,418,061 6
Revenue (VND/ head/ litter) 5,327.10
4,564,800 4,955,850 0
Profit (VND/ head/ litter) 437,064 537,789 623,474
Number of litters/ year
(litter) 3.26 2.99 2.81
Profit (VND/ farm 500 712,180,1 804,478,8 875,260,
porkers/ year) 65 34 982

Note: Economic efficiency was calculated per pig at each slaughter weight with the
assumption: pig selling price was 45,000 VND/ kg live weight; The price of beed was
85,000 VND / kg of live weight for 20 kg of first body weight and 45,000 VND/ kg of live
weight for consequent body weights; Feed price: for the period of 15-30kg pig was 11,097
VND/ kg, 30-60kg was 10,319 VND/ kg, 60kg- slaughter was 9,869 VND/ kg; Rental price
of barns was 300,000,000 VND/ farm 500 porkers/ year, Labor cost was 7,000,000 VND/
person/ month, raising 500 pigs, Electricity, water and other costs were 5,000,000 VND/
month/ farm 500 pigs.

Table 3.22 showed that, the economic efficiency obtained in production of both
GF337xGF24 and GF399xGF24 crossbreds increased when the slaughter weight was
increased. Net profit was increased by 107,387 and 243,534 VND/ head/ litter for the
GF337xGF24 pig, and 100,725 and 186,410 VND/ head/ litter for the GF399xGF24 pig
when pigs were slaughtered at 110 and 120 kg versus 100 kg, respectively.

CHAPTER 4. CONCLUSIONS AND RECOMMENDATIONS
4.1. CONCLUSIONS

GF24 sows raised in the Central Vietnam had a high reproductive performance when
mated with GF337, GF280 and GF399 boar lines. The their crossbred combinations raised
in the Central Vietnam in both opened and closed barns all had high growth capacity, good
feed conversion efficiency, high meat yield, and guaranteed meat quality.

GF24 sows matured in early sexuality (175 days); Their age at first mating and first
farrowing were 229.8 and 353.7 days, respectively; The oestrous cycle was 21.6 days. The
oestrous duration lasted for 7.4 days. The duration from first signals of oestrus till standing
heat was 66.8 hours. The standing heat duration lasted for 54.4 hours. GF24 sows mainly
started farrowing during day time (61.3%). The duration of farrowing 1st piglet till the last
one; and from the last one until the placenta delivery were 254.7 and 116.3 minutes,
respectively.

The reproductive performance of the GF24 sows when mated with the GF337,
GF280 and GF399 boar lines in industrial production system in Central Vietnam were high.
The number of litters/year were from 2.48 to 2.51 litters; The litter size at farrowing and at
weaning were 12.70-13.23 and 11.38-11.58 piglets/litter, respectively; the number of piglets
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weaned/sow/year and the number kg of body weight of piglets weaned were 28.43-29.05
piglets/sow/year and 171.78-172.85 kg piglets weaned/sow/year, respectively.

GF24 sows, in industrial production system in Central Vietnam, had a high
reproductive capacity from the first parity and maintain at least until the fourth parity. The
number of and weight of piglets weaned/ sow/ year from the first to fourth parity ranged
from 28.46 to 28.94 head/ sow/ year and 168.76-177.78 kg/ sow/ year, respectively.

Three crossbred pigs between GF24 sows and three GF337, GF280 and GF399 born
lines, in both opened and closed barn conditions, had high growth capacity The ADG in the
period from 60 to 150 days old were between 794 and 873 g/day, in which the
GF337xGF24 crossbred had a tendency to have the highest weight gain capacity. The FCR
were between 2,50 and 2,76 kg feed/’kg WG, in which the GF399xGF24 crossbred had the
lowest FCR (P<0.05).

Three crossbred pigs between GF24 sows and three GF337, GF280 and GF399 born
lines, in both opened and closed barn conditions, had high meat yield: the dressing
percentage were from 71 to 73%; the lean percentage in carcasses were from 59.7 to 64.4%,
in which the GF399xGF24 crossbred had the highest lean percentage.

Three crossbred pigs between GF24 sows and three GF337, GF280 and GF399 born
lines, in both opened and closed barn conditions, had good meat quality traits (pH, color,
drip loss, cooking loss, shear force...). The GF280xGF24 crossbred had the highest IMF
(2,0-2,3%).

Increased slaughter weight of the GF337xGF24 and GF399xGF24 crossbreds from
100 to 120 kg: 1) Having a positive effect on the ADG, meat color and economic efficiency
in prodution; 2) Did not affect the killing out and dressing percentages as well as other meat

quality traits; 3) Lean percentage tended to decrease (difference was clear in the
GF399xGF24 crossbred) and the BF tended to increase.

4.2. RECOMMENDATIONS

The GF24 sows and the crossbred pigs between them with 3 GF337, GF280 and
GF399 boar lines should be used in industrial pig production in Central Vietnam.

It was possible to apply to increase the slaughter weight of two GF337xGF24 and
GF399xGF24 crossbreds from 100 to 120 kg in industrial pig production in the closed barns.

Studying on improving the IMF of the GF337xGF24 and GF399xGF24 crossbred
pigs.

Studying on fatty acid composition in the loins of 03 GF337xGF24, GF280xGF24
and GF399xGF24 crossbred pigs.
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