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MO PAU
1. TINH CAP THIET CUA PE TAI

Chian nudi bo ludn dong vai tro rat quan trong trong san xuat néng nghiép va l1a
ngudn cung cap thit do I6n chi sau thit heo cho nhu cau thuc pham cia con ngudi. Nam
2020, nganh chin nudi bo da cung cip cho thi truong 441.511 tan thit hoi (chiém 6,1%
tong san lugng thit hoi cac loai) cho nhu cau str dung thit trong nuée (Téng cuc Thong
ké Viet Nam, 2021). Tuy nhién, hién nay san lugng thit bo san xuét trong nuéc méi chi
dap tmg dugc 50% nhu cau cia ngudi tieu ding (Cuc Chan nudi, 2019). Bé dap tng nhu
cau tiéu thy thit bo trong nudc, trong nhitng nim gan day nudc ta di nhap khiu mot
lwong 16n bo séng ciing nhu thit bo tir cac nude, tuy nhién giai phap nhap khau chi 1a
tam thoi va lam tang su phu thudc cua nén kinh té nudc ta vao nudc ngoai. Do vay, can
6 cac giai phap de nang cao kha ning san xuat thit bo trong nude.

Cong tac glong ¢6 y nghia quan trong trong nang cao tim voc dan bo ndi va la con
duong ngan nhat dé nang cao ning suat va chat luong thit bo san Xuat trong nudc. Tién
bo di truyén do chon loc dan bo ndi dé nang cao kha nang san xuét thit 1a nho va cham
trong khi d6 lai tao c6 thé tao nén cai bién sirc san xuét thit bo trong nudc nhanh hon
nhiéu. Vi lai tao vira tan dung dugc anh hudng b sung vira tao dugc uu thé lai tir d6 nang
cao kha ning san xuét cua vat nudi (Bourdon, 1997). Céng tac lai tao gidng bo thit dé
nang cao ning suat, chat luong thit ddng thai thich nghi véi hé thng san xuat cua nude
ta da duoc tién hanh kha lau. Tir nhitng nim 1960 — 1970, chuong trinh Red Sindhi
héa dan bo Vang va sau nay la Zebu héa da duoc thuc hién (Pinh Van Cai, 2007). St
dung duc hoac tinh bo Zebu (vi dy bd Red Sindhi, Brahman) phdi cho bo cai Vang da
dugc chon loc dé tao ra con lai Zebu ¢6 tim voc dwoc cai thién. Budc tiép theo 1a dan
céi lai Zebu nay dugc sir dung 1am céi nén dé phdi tinh bo chuyén thit nhu Charolais,
Red Angus, Droughtmaster, Hereford. .. tao ra con lai huéng thit dé nang cao kha ning
san xuit thit bo trong nuée (Pinh Vin Cai, 2017).

O Viét Nam, mot sb cong trinh nghién ctu lai tao cac giéng bo thit va danh gia
kha ning sinh truong, ning suat, chit luong thit & doi con da duoc thyc hién. Cac két
qua nghién ciu déu cho thay khi thyc hién lai tao, kha ning sinh truéng, ning suit va
chat lwong thit cua thé hé con lai cao hon so véi bo dia phuong.

Nam 2019 trén toan tinh Quang Ngéi c6 177.333 con bo, trong d6 ¢6 199.680 con
bo lai chiém 72% (Chi Cuc Thdng ké tinh Quang Ngéi, 2020). Trong nhém bo lai giira
Zebu va bo Vang Viét Nam, con lai Brahman cé nhiéu wu diém vé kha nang thich nghi
Va sirc san xuat thit nén da dugc nguoi chan nudi wa chudng, nhat 1a céc tinh Duyén
hai Nam Trung bo trong d6 ¢é tinh Quang Ngéi (Nguyén Hiru Van, 2012). Diéu nay
chung t6 ngudi dan da co méi quan tam rat I6n dén viéc phét trién dan bo lai thay thé
cho gidng bo dia phuwong. Chin nudi bo da dwoc xac dinh thanh nganh chin nudi hang
héa. Bén canh d6, nhu cau tiéu thy thit bd vé sé luong va chat lugng tang cao nén chan
nudi bo lai giita bod Vang va bo Zebu Iy thit khong con la lya chon chién lugc. Do vay,
viéc sir dung dan bo cai Lai Brahman 1am bo cai nén dé phol gidng vai cac glong bo
chuyén thit nhu Charolais, Droughtmaster, Red Angus...nhdm nang cao ning suat va
chét luong thit cua dan bo thit tai dia phuong, ddng thoi dem lai hiéu qua kinh té cao
hon cho ngudi chin nudi bo thit 1a hudng di can thiét.,

B0 Charolais c6 ngudn géc tir viing Charolles cua nuée Phép. Gidng bo nay ndi
tiéng thé gisi bai 16n nhanh, hiéu qua san xuit thit cao. Con duc ning 1.200 — 1.300
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kg, con céi 700 — 800 kg, ty I¢ thit xé dat trén 65%. Bo Droughtmaster dugc tao ra &
ving Bic Queensland (Ot-xtray-lia). Con duc truéng thanh dat téi khéi lwong 900 —
1.000 kg, con cai 650 — 700 kg, ty 18 thit xé trén 55%. Bo Red Angus c6 ngudn géc tir
phia Bic Scotland. Uu diém ndi bat 1a c6 van m& xen k& trong thé thit gidp thit mém
va béo. Bo cai truong thanh nang 550 — 650 kg, bo duc 800 — 950 kg, ty 1€ thit xé binh
quéan 66% (Pinh Van Cai, 2007). Cac gidng bo nay di dugc nhap vao Viét Nam dé cai
thién kha nang san xuat thit cua dan bo trong nudc. Tuy nhién, hi¢n nay van chua co
nghién ctu nao thuc hi¢n tai Quang Ngdi ndi riéng va mién Trung noi chung dé danh
gi4 nang suat sinh san ciia dan bo cai nén Lai Brahman khi phéi tinh cac bo duc chuyén
thit nhu Charolais, Droughtmaster hay Red Angus, cling nhu chua ¢6 nghién ctru danh
gia kha ning sinh truéng, ning suat va chat lugng thit ciia doi con nudi trong nong ha.

Tir co so khoa hoc va thyc tién do, dé gép phan nang cao suc san xuat thit caa dan
b thit tai tinh Quang Ng4i, chiing t6i tién hanh dé tai: “Kha ning sinh san caa bo céi
Lai Brahman dwgc phdi giéng Droughtmaster, Charolais, Red Angus va sirc san
xuit thit cia doi con nudi tai tinh Quéang Ngai”
2. MUC TIEU NGHIEN CUU CUA DPE TAI

- Panh gia dugc hién trang chan nuéi bo thit tai tinh Quang Ngai

- Panh gia dugc ning suat sinh san cia dan bo cai Lai Brahman khi duoc phéi
gidng Charolais, Droughtmaster va Red Angus tai tinh Quang Ngéi

- Panh gia dwoc kha ning sinh truéng, nang suat va chat luong thit cua cac t hop
lai gitra bo cai Lai Brahman véi duc Charolais, Droughtmaster va Red Angus tai tinh
Quang Ngai
3. Y NGHIA KHOA HQC VA THUC TIEN CUA PE TAI
3.1.Y nghia khoa hoc

Két qua nghién ciru ciia dé tai bd sung thém tu lidu khoa hoc vé kha ning sinh san
cua bo cai Lai Brahman; kha nang sinh truéng, ning sudt va chat lugng thit cua cac to
hop lai gitra bo cai Lai Brahman véi bo duc Charolais, Droughtmaster va Red Angus
3.2.Y nghia thyc tién

Két qua nghién cau cua dé tai 1a co s¢ dé khuyén céo va lya chon cac to hop bo
lai gitra bo cai Lai Brahman véi cac glong bo duc Charolais, Droughtmaster, Red Angus
nuoi tai tinh Quang Ngai, va gop phan phat trién vang san xuét bo thit chat lwong cao
tai tinh Quang Ngii, dong thoi 1a tai liéu tham khao c6 gia tri gop phan phuc vu cong
tac nghién cau va giang day trong linh vuc chin nu6i.

CHUONG 1. TONG QUAN TAI LIEU

1.1. TINH HINH CHAN NUOI BO THIT O VIET NAM

Chan nuéi bo ¢ nudce ta dugc coi 1a nganh chan nubdi quan trong chi dimg sau chan
nudi lon va gia cam. Tong s6 bo ca nude duoc xac dinh tai thoi diém 01/10 hing nim
tir ndm 2015 - 2020 dao dong trong khoang 5,4 - 6,1 triéu con, trong d6 bo lai chiém
khoang trén 50%. Tuong tu, san lwong thit bo hoi san xuét duoc dao dong trong khoang
2,9 - 3,5 nghin tan. Chin nuéi bo thit & nudc ta co 03 phuwong thic chi yéu d6 1a chin
nudi tham canh, ban tham canh va quang canh. Hién nay, phuong thirc chan nuéi bo thit
dang c6 xu hudng dich chuyén dan tir chin nudi quang canh sang ban tham canh va tham
canh. Khuynh hudng chin nudi bo gia trai, trang trai ngay cang phét trién.
1.2. LAl TAO VA UU THE LAI



Lai tao da duoc &p dung vao hau hét cac hé théng chin nudi noi chung, va chin
nudi bd ndi riéng trén toan thé gii trong nhiéu thap ky dé tan dung loi thé cua vu thé
lai va anh huéng bod sung. Déi vai vat nuoi, uu thé lai 12 hién tuong trong d6 con lai thu
dugc bang cach lai hai bé me khéac nhau vé mét di truyén to ra uu viét hon bd me ching
vé sinh truong, suc chéng chiu va nang suat. Khi cho giao phéi giira 2 c4 thé khéac
gidng/dong, cac to hop lai tao ra déu biéu hién uu thé lai, tuy nhién ¢ muc do cao thip
khac nhau phu thugc vao cong thuc lai (9iéng) va kha ning di truyen cua tinh trang Céc
tinh trang c6 hé sb di truyén thip thuong co uu thé lai cao, vi vay dé cai tién cac tinh
trang nay, so véi chon loc, lai tao la giai phap nhanh hon va hiéu qua hon.

1.3. NANG SUAT SINH SAN CUA BO CAl VA CAC YEU TO ANH HUONG

Kha nang sinh san cua bo céi dugc danh gia dya trén cac chi tiéu trén ban than
con céi va doi con ciia nd. Mot s6 chi tiéu danh gia ning suét sinh san caa bo cai nhu:
tudi dong duc lan dau, tudi dé loa dau, thoi gian dong duc lai sau dé, thoi gian phéi
gidng thanh cong sau dé, khdi lugng bé so sinh va quan trong nhat Ia khoang cach lta
dé. Nang suat sinh san cua bo cai chiu anh huong bai nhiéu yéu té nhu di truyén, lira
dé, dinh dudng, mia vu va phuong phap cham séc, quan ly. V& mat di truyén, cac
gidng/dong khac nhau cé kha nang sinh san khac nhau. Mt khac, cac tinh trang sinh
san thuong c6 hé sé di truyén thap nén lai tao s& mang lai wu thé lai cao cho cac tinh
trang nay. Vi vy, dé nang cao kha nang sinh san cua bo céi, can cai tién vé di truyén
cho cac tinh trang sinh san bang céch chon loc céc giong/dong c6 kha ndng sinh san tot
va cho lai tao gitra cac gidng/dong d6 nham ting thém gia tri cho cac tinh trang nay
thong qua wu thé lai va anh huong bd sung ciia cac gidng. Bén canh d6 ciing can ap
dung cac bién phap nuéi dudng va quan ly thich hop.

1.4. SINH TRUONG, NANG SUAT, CHAT LUQNG THIT CUABO VACAC YEU TO
ANH HUONG

Céc chi tidu quan trong danh gia sinh truong va nang suat thit trong chan nudi bo
thit bao gém: khéi lugng tich lity, tang khdi lwong tuyét ddi, tang khdi lugng tuong
dbi, cao vay, vong nguc, dai than chéo, khéi luong hoi, ty 1& thit x¢, ty Ié thit tinh, dién
tich co than va thanh phan than thit. Cac chi tiéu danh gia chat lwong thit gom: pH sau
giét md, ty 16 mat nude bao quan/ché bién, mau séc, do dai va thanh phan hoa hoc cua
thit. Theo Lyasota va cs (2019) thit bo dugc chia thanh 3 loai: thit binh thwong 1a thit
¢6 mau do, chic va khong ri nugc (RFN); thit nhat mau, mém va ri nuéc (PSE); thit
sam mau, san chic va khd (DFD).

Céc tinh trang lién quan dén sinh truong, ning suat, chat lwong thit cua bo ¢ hé
s6 di truyén & muc trung binh dén cao nén chiu anh huong boi yéu t6 di truyén. Mot
trong nhiing giai phéap dau tién va nhanh dé cai thién cac tinh trang sinh truéng va nang
sut, chat lwong thit 1a cai thién chét lugng con gidng thong qua phuong phép lai tao.
Bén canh d6, sinh truong va ning suat, chat lwong thit con chiu anh huong bai cac yéu
t6 nhu: dinh duong tinh bit, chdm soc, quan ly,..Ngoai ra, chat lugng thit bd con chiu
anh huong bai qua trinh xir 1y trudce, trong va sau giét mo... Vi vay, dé nang cao kha
nang sinh truéng, nang suat va chat lwong thit ngoai tap trung nghién cau chon loc va
lai tao ra cac gidng/to hop bo lai cd kha ning san xuat cao theo cac huéng mong muén,
thi can ap dung quy trinh quan 1y, chiam soc, nudi dudng, giét mé phd hop déi véi moi
gidng/td hop lai.



1.5. TINH HINH NGHIEN CUU VA UNG DUNG LAI GIONG NANG CAO SUC
SAN XUAT CUA BO TREN THE GIOT VA TRONG NUGC

Trong nhiéu thap ky qua, lai tao da dugc 4p dung ¢ nhiéu hé théng chin nuéi bo
trén thé gisi va Viét Nam. Trudc day, nghién ctu lai tao chi moi bat dau tir 2 giong
nhung dan vé sau lai tao gitra 3 giong, 4 glong hay nhiéu gidng hon nita da dugc thu
hién, va da thu duoc nhiéu két qua mong mubn & thé hé sau, do c6 dugc wu thé lai ca
thé, wu thé lai con me, wu thé lai con bé.

Nghién ctu nang cao kha ning sinh san, sinh truong, ning suét thit va cai tién
chét lwong thit bd & nude ta duoc tién hanh lién tuc tir ndm 1975 dén nay. Cac két qua
nghién ctru 1a co so vitng chic cho viéc ap dung cac tién bo ki thuat trong chin nudi
bo thit chat lwong cao.

CHUONG 2. POI TUQNG, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU

Céac ndng hd chan nuoi bo thit. Bo cai Lai Brahman (75% bo Brahman va 25% bo
dia phuong) nudi trong nong ho. Céc t6 hop bo lai (THBL) hudng thit Charolais x Lai
Brahman (Ch x LBr), Droughtmaster x Lai Brahman (Dr x LBr) va Red Angus x Lai
Brahman (Re x LBr).

2.2. PIA PIEM VA THOI GIAN NGHIEN CUU
2.2.1. Pia diém nghién citu

- Nghién ctu hién trang chan nu6i bo thit; kha nang sinh san cua bo Lai Brahman
(LBr) phéi duc gidng Charolais (Ch), Droughtmaster (Dr) va Red Angus (Re); kha
nang sinh truong cua (THBL) Ch x LBr, Dr x LBr va Re x LBr tir so sinh dén 18 thang
tudi duoc tién hanh tai cac ndng ho chin nudi bo thudc 3 xd Tinh Giang, Tinh Hiép,
Tinh D6ng, huyén Son Tinh, tinh Quang Ngai

- Banh gia kha nang sinh truéng cua cac THBL Ch x LBr, Dr x LBr va Re x LBr
nudi vd béo tir 18 dén 21 thang tudi tai trang trai chin nudi bo xa Nghia Thang, huyén
Tu Nghia, tinh Quang Ngai

- Phan tich chit luong thit dugc thuc hién tai phong thi nghiém thudc khoa Chin
nudi Thit y, truong Pai hoc Néng Lam, Pai hoc Hué
2.2.2. Thei gian nghién ciu

Céc nghién ciru dugc thyc hién trong thoi gian tir 1/2017 dén 12/2020
2.3. NOI DUNG NGHIEN CUU

N@i dung 1: Panh gia hién trang chan nudi bo thit tai tinh Quang Ngai

N@i dung 2: Panh gia nang suét sinh san caa bo cai LBr phdi giéng Ch, Dr va Re
nudi trong néng ho tai tinh Quang Ngai

N9i dung 3: Panh gia sinh trusng ctia cac THBL Ch x LBr, Dr x LBr va Re x
LBr tir so sinh dén 18 thang tudi nudi trong ndng ho tai tinh Quang Ngéi

N@i dung 4: Panh gia ting khbi lugng, nang sudt va chét luong thit caa cac THBL
Ch x LBr, Dr x LBr va Re x LBr nudi v béo tir 18 dén 21 thang tudi tai tinh Quang
Ngéi
2.4. PHUONG PHAP NGHIEN CUU
2.4.1. Phwong phap nghién ciu ngi dung 1

Padnh gia hé théng chan nuéi: Nghién ciru duoc tién hanh trén 180 ndng ho chin
nudi bo thit duoc lya chon ngau nhién & 3 x&, mdi x& chon 60 ho tir cac ho c6 chan nudi
bo cua cac xa Tinh Giang, Tinh Hiép va Tinh Pong, huyén Son Tinh, tinh Quang Ngéi.
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Céc thong tin can thiét cho lugng hoa cac chi tiéu danh gia hién trang chén nu6i bo tai
ndng ho duoc thu thap thdng qua phong van tryc tiép chu ho bang bang hoi.

Danh gid nang sudt sinh san cua bod cai Lai Brahman khi phdi glong Brahman:
Nghién ctu duogc tién hanh thdng qua viéc khao sét trén 351 con bo cai LBr da dé (x&
Tinh Giang 122 con; xa Tinh Péng 117 con va xa Tinh Hiép 112 con). Cac chi tiéu
ning sudt sinh san gom: Tudi dong duc lan dau (thang), Tudi phéi giéng lan dau
(thang), Tudi dé lira dau (thang), Thoi gian mang thai (ngay), Thoi gian dong duc lai
sau dé (ngay), Thoi gian tir khi dé dén khi phdi gidng thanh cong (ngay), Khoang cach
lta dé (ngay), S6 liéu tinh phdi dé c6 chira (liéu). Cac chi tiéu sinh san duoc thu thap
thong qua phong van cha ho bang bang hoi va sé quan ly gia stic cua ho.

Padnh gid kha nang sinh treng cia té hop bo lai Brahman x Lai Brahman: Téng
cong 6 513 con bo lai Brahman x Lai Brahman (Br x LBr) tir so sinh dén 18 thang tudi
(272 con duc va 241 con cai), duoc can do dé danh gia kha nang sinh trueong. Khéi luong
(KL) bé so sinh dugc xac dinh bing can déng hd Nhon Hoa. KL bé/bo tir 1 thang tudi
tré 1én duoc xac dinh bang can dién tir chuyén dung cho dai gia siic. Vong nguc va dai
than chéo duoc do bang thudc day. Cao vay duoc do bang thudc gay.

2.4.2. Phuwong phap nghién ctiu ngi dung 2

Luwrong thize an sir dung cho bd: Tong cong 90 ho gom 30 ho nudi bod céi LBr phdi
gidng Ch, 30 ho nudi bo céi LBr phdi giong Dr va 30 ho nudi bo cai LBr phéi gidng
Re duoc lya chon ngau nhién dé danh gia luong thirc an sir dung cho bo céi. Luong
thirc &n bo dugc cho dn dugc can, ghi chép tai ndng ho tir khi bo mang thai dén sau khi dé
3 théng. Thirc an dugc can bang can dong hd Nhon Hoa (30 kg) khi cho in va thirc an
thira hang ngay dugc can vao budi séng hdm sau. Trong méi nhom hg, mdi ngay tién hanh
xéc dinh loai va luong thirc an cho bo tai 5 ho, bd cia mdi ho duoc xac dinh lién tuc 3
ngay. Hoan thanh hét ho cubi cuing caa trong méi nhdm thi tré lai can tai ho ban dau cua
nhém d6. Lugng vat chat khd (DM), protein thd (CP), nang lugng (ME) n véo ciia bo
duoc tinh toan hang ngay, dua vao khéi luong thire an dn vao va ham luong DM, CP
va ME c6 trong thirc an. Gid tri dinh dudng cuia cac loai thire dn dugc tir cac két qua
nghién ciru da cong bd (Vién Chan nudi, 2000), thirc dn cong nghiép duoc lay gia tri
dinh dudng trén bao bi.

- Céc chi tiéu danh gi& ndng sudt sinh san: Ning suét sinh san duoc danh gid trén
373 con bo cai LBr. Trung binh khéi lwong bd me 14 283,2 kg. Bo cai duoc phéi bai cac
gidng chuyén thit, trong d6 137 con phdi giéng Ch, 120 con phdi gidng Dr, 116 con phéi
gidng Re. Mai bo céi khi phdi giéng c6 1 s6 theo ddi duoc ghi day du théng tin vé loai
tinh phéi, ngay phdi, ngay dé, ngay dong duc lai sau khi dé, ngay phéi lai.

2.4.3. Phwong phap nghién ciru ngi dung 3

Luong thize an an vao cua bo: Lugng thirc dn an vao ctia cdc THBL dugce danh gia
bang cach can khéi lwong thie dn cho bo an va du thira tai 90 hd, mdi THBL 30 ho. Viéc
can khéi luong thire in cho bo ciing nhu thuc in thira duoc tién hanh gidng nhu xac dinh
lugng thic an cho bo me ¢ ndi dung 2.

Kha ndng sinh trweng: Nghién ciru duoc tién hanh trén 246 bé/bo lai giita bo cai
LBr véi céc gidng bo chuyén thit Ch, Dr va Re. Trong d6, THBL Ch x LBr 1a 91 con
(50 con duc, 41 con cai); Dr x LBr 1a 81 con (46 con duc, 35 con cai); Re x LBr 1a 74
con (44 con dyc, 30 con céi). Viéc xac dinh cac chi tiéu danh gia kha nang sinh truong
duoc thuc hién tuong ty nhu danh gia kha nang sinh truéng ctia THBL Br x LBr ¢ noi
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dung 1. Tang KL tuyét d6i (gam/ngay) = (KLCK — KLDK )/Thoi gian nudi x 1000.
Tang KL twong déi (%) = (KLCK — KLPK)/[(KLCK + KLDK)/2] x 100.
2.4.4. Phwong phap nghién ciu ngi dung 4

Thi nghiém duoc thiét ké theo kiéu ngau nhién hoan toan, gdm 3 nghiém thirc tuong
tng v6i ba THBL. Téng cong 18 con bod duc lai lac 18 thang tudi, mdi THBL 6 con
dugce st dung dé tién hanh thi nghiém. KL lic 18 thang tudi cua cac THBL Ch x LB,
Dr x LBrva Re x LBr lan luot 1a 408,3; 371,2 va 382,2 kg. Thoi gian nudi thi nghiém
12 90 ngay, phuong thirc nudi nhdt timg c4 thé, luong thic 4n tinh dn vao 1a 1,2%
(kgVCK) KL co thé, ¢6 voi an vao trung binh 20-25kg/con va rom an tu do. Thic dn
tinh (% VCK) dugc phdi tron hang ngay trude khi cho bo an, tir cac nguyén lidu 1a vo
lac kho (10%), ba bia udt (30%), ba dau nanh udt (20%), cam gao (20%) va bdt ngod
(20%). Thanh phan hoa hoc cua thirc 4n tinh (theo VCK) gom: DM (26,85%), CP
(16,2%), NDF (35,82%), ADF (23,86%) va Ash (4,21%).

Lwong thu nhdn thite dn va hé sé chuyén héa thire dn: Hang ngay can lugng thic
an cho an va lugng thirc an thtra cua ting loai. Luwgng DM an vao dugc xac dinh dya
trén s liéu thirc an cho an va con thira duoc can hang ngay va két qua phan tich ham
lwong DM cua cac loai thire n trong tng. HSCH TA = Tdng lugng DM #n vao trong
thoi gian thi nghiém (kg)/Téng KL ting trong thoi gian thi nghiém (kg).

Téang khoi lwong ciia bo: TKL ctia bo thi nghiém dugc x4c dinh tir két qua can bo
tai cac thoi diém bat dau nudi két thuc sau 3 thang. KL tai mi thoi diém 1a két qua trung
binh KL cta 3 ngay can lién tiép. Cong thirc tinh ting KL tuyét dbi ctia bo tuong tir ndi
dung 3.

Két thiic thi nghiém, tién hanh mé khao sat 12 con bo (4 con/td hop bo lai) dé xéac
dinh nang sudt thit. Tir mdi than thit mé khao sat, khoang 2,5 kg thit co than (6 xuong
sudn 7-12) duoc ldy miu dé xac dinh céc chi tiéu chat luong thit (CLT).

Cac chi tiéu danh gid nang sudt thit gom: KL giét mo (kg), KL (kg) va ty 18 thit xé
(%), KL (kg) va ty lé thit tinh (%), KL (%) va ty I€ thit loai 1,2,3 (%), KL (kg) va ty I¢
xuong (%), KL (kg) va ty 16 m& (%), dién tich co than tai vi tri giita xuong swon s6 11
va 12, céc chi tiéu nay duogc thyc hién theo mo ta cia Pinh Van Cai (2007).

Cac chi tiéu danh gia CLT gom: Gia tri pH cua thit duoc xac dinh bang may do
pH Cam tay, tai cac thoi d1em 1gio (pH1), 12 gio (pH12), 24 gio (pH24) va 48 gid (PHag)
sau glet md (SGM). Mau sic cua thit (L*, a*, b*) dugc xéac dinh tai cac thoi diém 12,
24 va 48 gio SGM theo phuong phap ciia Houben va cs (2000). Mét nuéc bao quan
cua thit tai cac thoi diém 12, 24 va 48 gid SGM dugc xac dinh theo phwong phap cua
Honikel va Hamm (1994). Mt nudc ché bién cua thit duoc xac dinh ¢ céc thoi diém
12, 24 va 48 gid SGM theo phuong phap ctia Boccard va cs (1981). B¢ dai cua thit
duoc xac dinh theo phuong phap ctia American Meat Science Association (2015) tai cac
thoi diém 12, 24 va 48 gio. Phan tich thanh phan héa hoc cua thirc dn: gdm DM theo
AOAC (1996-930.15), Ash theo AOAC (1990-942.05), CP thong qua phan tich luong
nito téng sé theo AOAC (1990-984.13) (CP = N * 6,25), ADF theo AOAC (1990-
973.18), va NDF theo phuong phap Van Soest (1991). Phan tich thanh phan hda hoc
cuia thit: gdm DM trong co thin duoc xac dinh theo AOAC (1990-950.46B), Ash theo
AOAC (1990-942.05), CP theo AOAC (1990-981.10), va m& thd theo AOAC (1990-
960.39).



Hiéu qud kinh té: La chénh léch giira tong thu va tong chi, trong do, phan thu chu
yéu tir ban bo thit, va chi la chi thuc an.
2.5. Phwong phap phén tich s liéu

S4 liéu duoc quan ly trén phan mém Microsoft Excel 2007 va phan tich bang phan
mém SPSS 20.0.

M® hinh théng ké dbi véi nghién ciru kha ning sinh truéng cuaa té hop bo lai Br x
LBr; ndng suat sinh san cua bo cai LBr khi phdi giéng Ch, Dr, Re; nang suat, chat
lwong thit caa cac to hop bo lai Ch x LBr, Drx LBr, Re x LBr: Y;j = + Gi + ej. Trong
d6 Yi: labién phu thuoc; Gi: la anh huong cua gioi tinh/giéng i; ejj: 1a sai s6 ngau nhién.

M hinh thdng ké d6i vai noi dung danh gia kha nang sinh truong ciia cac to hop
bo lai Ch x LBr, Drx LBr, Re X LBr: Yij=p + Ci+ Pj+ Ci X P; + €ij. Trong do: yij=bién
phu thudc, Ci= dnh huong cua giéng i, Pj= anh huong cua gidi tinh j, Ci X P; = anh huong
Ccua tuong tac gilta giong i va gidi tinh j, ey = sai so ngau nhién.

Céc gia tri trung binh dwoc cho 1a sai khac théng ké khi p<0,05

CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. HIEN TRANG CHAN NUOI BO THIT TAI TINH QUANG NGAI
3.1.1. Pic diém ngudn luc cia cac nong hd

Két qua bang 3.1 cho thdy, s6 nhan khau/hg diéu tra 1a 4,4 ngudi, trong d6 hon
62% la s6 lao dong chinh. Dién tich dat cua cac ho diéu tra tuong dbi cao véi 24,5
sao/ho, trong d6 dién tich dat néng nghiép chiém 39%. Trong dién tich dat ndng nghiép,
mot luong khé 16n dién tich dat (33,8%) dugc ding dé trong co nudi bo.

Bdng 3.1. Pdc diém nguon lyc cac hé diéu tra

Chi tiéu Trung binh | Pd léch chuan | Min | Max
Tong s nhan khau (ngudi) 4,4 1,4 1 9
S6 lao dong chinh (ngudi) 2,8 1,4 1 7
Tong dién tich dét (sao)? 24,5 24,2 3 184
Dit néng nghiép (sao) 9.4 6,9 1 55
Dit ring (sa0) 12,8 21,6 0 160
Dit trong co (530) 3,2 1,9 0,5 10
Co Voi (sa0) 23 1,5 05 10
Co VA 06 (sa0) 0,04 03 0 4
Co tu nhién (sao) 0,7 1,2 0 7,5
Co Sa (sa0) 0,2 0,51 0 5

31 530 = 500m2

3.1.2. Quy mo, co ciu tuol VA co ciu gidng cia dan bo

Téng s6 bo cia mdi ho diéu tra 1a 3,9 con/hd. Quy mé chin nudi tir 3 ¢én 5 con
chiém ty I& cao nhét (66,1%), va thap nhat 1a quy mo nudi >8 con (0,6%). Diéu nay
cho thay chan nudi bo & tinh Quang Ngai cha yéu 1a chian nudi quy mé nho. Trong co
céu dan bo, bd me chiém ty 18 cao nhit (45,9%), ty 18 cac loai bo khac theo co ciu tudi
1a thap, gidng bo dugc nudi chu yéu 12 bo LBr (98,3%) (Bang 3.2).

Bdng 3.2. Qui mé, co cdu theo tudi va giong ciia dan bo cia cée hé diéu tra
Chi téu Chi tiéu Ty 1€ (%)
Quy md dan bo (con/hd) 39+18° -




1-2 16,7

2 1A A 23 70 3-5 66,1
Ty 1€ theo quy mé dan (%) 6_8 16.6
>8 0,6

Bo da dé 459

B0 <6 thang 17,9

Co cau tudi dan bo B0 6-12 thang 134
B0 >12-24 thang 17,1

Bo to >24 thang 5,7

Co chu giéng Bo lai 75% mau Brahman 98,3
Bo khac 1,7

a- Pg léch tiéu chuan

3.1.3. Quan ly, cham séc va phwong thirc nudi duwdng dan bo

Két qua bang 3.3. cho thiy, tai viing nghién ctru, ngudi chian nudi da cé nhiing
quan tdm nhit dinh d&én viéc chim soc, nudi dudng dan bo. Cu thé 1a s6 ho tiém vic-
xin cho bo dé va bo thit lan lugt 14 97,2 va 84,9%. Tuong tu, tim chai cho bo lan luot
14 95,0 va 92,1%. Hon 90% s6 ho ghi chép ngay phdi giong, du doan ngay sinh va do
dé cho bo. Phurong thirc nudi nhdt chiém 73,9% sé ho diéu tra. Ty 1 ho ¢ chudng bd
kién cb chiém 97,8% va chi 2,2% s6 ho con chudng bd tam bg. Phuong phéap phdi
gidng duoc ngudi dan &p dung phd bién 1a thu tinh nhan tao (91,6%)

Bdng 3.3. Qudn Iy cham séc va nudi duéng dan bo cua cac hé diéu tra

o o Ty 18 ho 4p dung (%
Chi tiéu Chi tiéu B(‘)};inh séinp B%(thii
Quan 1y cham soc | B6 sung mudi 99,4 93,18
Tiém vic-xin 97,2 84,9
Tam 95,0 92,1
Ghi chép thoi diém phdi giéng 93,3 -
Téch bo sap sinh 92,8 -
Dy doan thoi diém sinh 91,7 -
D d¢ 90,6 -
Tay giun 77,8 714
Theo ddi dong duc 55,6 -
Cai stta som 37,9 -
B4 sung khoang 28,9 20,5
B6 sung vitamin 10,0 7.2
Phuong thirc Nubi nht 73,9 73,9
chin nudi Chan tha c6 bo sung thirc dn 26,1 26,1
Chudng trai Kién co 97,8 97,8
Tam bg 2,2 2,2
Phuong phap Thu tinh nhén tao 91,6 -
phéi giéng Nhay truc tiép 8,4 -

3.1.4. Loai thirc dn sir dung cho bo
Loai thirc &n ndng ho str dung cho bo la kha da dang (Bang 3.4). Cac loai thuc an
thé gom co trong, rom, cé tu nhién va phu pham. Loai thirc dn thé chu lyc van la co
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trong va rom. Céc loai thirc an tinh bao gdm cam gao, bot ngd, bot sin, gao, thirc in
codng nghiép, lta nghién va kho dau. i
ng cho bo cua cac hg diéu tra

Bdang 3.4. Cac logi thirc an sur d
B0 mang thai Bo sau dé BO thit
Loai thirc an Sohosi | Tyle [S6hosie| Tyle | Séhosic | Tylé
dung | (%) | dung (%) dung | (%)
Co trong 175 97,2 | 175 97,2 175 97,2
Rom lta 125 69,4 | 125 69,4 175 97,2
Co tu nhién 43 23,9 48 26,7 45 25,0
Phu pham 17 9,4 25 13,9 14 7.8
Cém gao 158 87,8 | 163 90,5 161 89,4
Bot ngd 127 708 | 115 63,9 120 66,7
Bot sin 89 49,4 80 44,4 73 40,6
Gao 10 5,5 6 3,3 6 3,3
LGia nghién 14 7.8 10 55 12 6,7
Kho dau 6 3,3 9 5,0 5 2,8
Cam cong nghiép 7 3,9 12 6,7 10 5,6

3.1.5. Nang sudt sinh sdn ciia dan bo cdi Lai Brahman phoi giong Brahman

B0 céai LBr khi phéi giéng Br cd kha ning sinh san tét. Tudi dé lra dau cia dan
bo céi LBr la 30,0 thang va thoi gian phdi gidng thanh cong sau khi dé 1a 106,7 ngay
(3,56 thang). Khoang cach Ita dé cua bo cai LBr la 391,8 ngay, twong dwong 13,1
thang (Bang 3.5). Khoang céch lia dé caa bo cai LBr trong nghién ctu nay 1a ngan
hon két qua nghién ciru ctia Hoang Vian Vinh va cs (2001) trén dan bo cai lai 75% méau
Br & Binh Dinh véi 14 thang, két qua ciia Nguyén Ngoc Hai va cs (2017) trén dan bo
Br thudn & Binh Duong véi 13,9 thang.
Bdng 3.5. Ndng sudt sinh sdn ciia dan bo cdi Lai Brahman phéi giong duc Brahman

Chi tiéu sébo | 17un9 | PRI i oy
Tudi dong duc lan dau (thang) 191 | 20,3 | 3,73 |12 | 36
Tudi phéi gidng lan dau (thang) 191 | 206 | 3,61 |12 | 36
Tudi dé lira dau (thang) 191 | 30,0 | 3,56 [21,0/453
S6 liéu tinh phéi d@é c6 chira (lidu) 351 | 114 | 046 | 1 | 5
Thaoi gian mang thai (ngay) 351 | 2851 | 6,84 |270| 303
Thoi gian dong duc lai sau khi dé (ngay) 351 | 102,1 | 551 |29 | 300
Thoi gian phdi lai c6 chira sau khi dé (ngay) | 351 | 106,7 | 55,1 | 30 | 300
Khoang cach lua dé (ngay) 351 | 391,8 | 56,0 |320|593

3.1.6.1. Khoi lugng tich liy
Bang 3.6 cho thay, khoi lugng trung binh cua THBL Br x LBr ltc so sinh, 12 va
18 thang tuoi lan luot & con duc la 25,4; 210,2 va 289,5 kg, con cai lan luot la 24,2;
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186,3 va 255,6 kg. Két qua nay twong duong hoic cao hon so véi mot sb két qua nghién
ctru trude day & mot s6 dia phuong trén ca nude nhu ciia Phi Nhu Liéu va cs, (2017)
nghién cau trén THBL Br x LBr & An Giang, Truong La (2017) nghién ctru trén THBL
Brahman x Lai Sind (Br x LS) ¢ Lam Ddng, hay Pham Thé Hué (2010) nghién ciu
trén THBL Br x LS ¢ Dak Lak.
Bdng 3.6. Khoi lirong tich liy (kg) ciia té hop bo lai Brahman x Lai Brahman qua
cac thang tugi (Trung binh £ SD)

Tudi Puc Céi
(thang) n | Trungbinh£SD | n | Trung binh £ SD P
Ss 22 254 +£3,0 20 24,3+£35 0,289
3 16 84,4+95 13 74,397 0,009
6 16 130,2+17,3 13 1236 +17,1 0,315
9 15 170,5+31,2 11 162,5 + 26,2 0,502
12 18 210,2+£ 345 14 186,3+£ 26,5 0,040
15 16 250,6 £ 32,6 15 222,7+23/4 0,011
18 20 289,5 £ 4334 14 255,6 + 28,1 0,013

SD: B¢ léch tiéu chudan, Ss: So sinh
3.1.6.2. Kich thwdéc mgt sé chiéu do co ban
Vong nguc caa THBL Br x LBr ¢ d6 tudi so sinh, 3, 9, 12 thang tudi khong cé su
khac nhau gitta con duc va con céi (p>0,05). Tuy nhién, giai doan 6, 15 va 18 thang
tudi vong nguc cia con duc cao hon so véi con céi (p<0,05). Trung binh vong nguc
ciia THBL Br x LBr tai c4c thoi diém so sinh, 12, 18 thang lan luot & con duc 12 70,9;
139,3 va 157,2 cm, va con céi lan luot 12 68,5; 135,9 va 151,3 cm (Bang 3.7). Ket qua
chiéu do vong nguc trong nghién ctiu cua chung t6i c6 cao hon so v6i mot sb nghién
clru trude ddy trén bo Br thuan, hay Br x LS trong cac nghién ciu cia Lwong Anh
Diing (2011), Pham Thé Hué (2010).
Bdng 3.7. Vong nguc (cm) cua té hop bo lai Brahman x Lai Brahman qua cac thang
tusi (Trung binh + SD)
Tudi Puc Cai
(thang) n |Trungbinh+SD| n | Trungbinh +SD P
Ss 22 70,9 +4,79 20 685+44 0,103

3 16 97,3+8,3 13 95,7+51 0,544
6 16 117,9+6,9 13 1149+8,1 0,005
9 15 127,5+11,0 11 125,7+8,1 0,653

12 18 139,3+9,9 14 1359+7,6 0,296
15 16 148,0+ 11,6 15 1429+9,3 0,043
18 20 1572+128 14 151,3+£9,1 0,018
SD: B¢ léch tiéu chudn, Ss: So sinh

Dai than chéo cia THBL Br x LBr & giai doan so sinh, 12, 18 thang 1an luot &
con dyc la 59,9; 115,8 va 126,2 cm, con céi lan luot 1 55,9; 110,6 va 122,9 cm
(p<0,05) (Bang 3.8). Két qua nghién ctiu cia ching toi twong duong hodc cao hon so
véi mot s6 nghién ctu trude ddy trén bo Br x LS hay bo Br thuan.
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Bdang 3.8. Dai than chéo (cm) cua to hop bo lai Brahman x Lai Brahman qua cac
thang tugi (Trung binh + SD)

Tudi Puc Cai
(thang) | n | Trungbinh+SD | n | Trung binh + SD P
Ss 22 59,9+38 20 559+47 0,005
3 16 80,2 +10,1 13 76,3+8,6 0,281
6 16 932+7,0 13 918+46 0,540
9 15 104,1+6,1 11 102+124 0,578
12 18 1158+7,7 14 1106 +£7,9 0,040
15 16 120,9+4,9 15 117,7+£9,2 0,042
18 20 126,2+9,9 14 1229+71 0,041

SD: B¢ léch tiéu chudn, Ss: So sinh

Chiéu cao vay ciia THBL Br x LBr luc so sinh, 3, 15 va 18 thang tudi c6 su khac
nhau gitra con duc va con cai (p<0,05), nhung khong cé su sai khac ¢ cac thang tudi
thir 6, 9 va 12 (p>0,05). Chiéu cao vay cua THBL & do tudi so sinh, 12, va 18 thang
tudi 1an luot & con dyc 12 67,8; 111,8 va 119,2 cm, va con ci lan luot 12 66,3; 110,7
va 116,1 cm (Bang 3.9).

Bdng 3.9. Cao vay (cm) cuia té hop bo lai Brahman x Lai Brahman qua cac thang
tusi (Trung binh + SD)

Tudi Puc Céi
(thdng) | n | Trungbinh£SD | n | Trung binh £ SD P
Ss 22 678+4,1 20 66,3+3,8 0,027
3 16 879+59 13 849+54 0,036
6 16 994+73 13 98244 0,603
9 15 106,6 + 5,6 11 105,6 +9,0 0,751
12 18 111,8+4,8 14 110,7 £ 3,4 0,469
15 16 115644 15 1130+54 0,042
18 20 119,2+8,0 14 116,1+55 0,028

SD: D¢ léch tiéu chuan, Ss: So sinh

3.2. NANG SUAT SINH SAN CUA BO CAI LAI BRAHMAN PHOI GIONG BO
CHAROLAIS, DROUGHTMASTER VA RED ANGUS NUOI TRONG NONG HQ
TAI TINH QUANG NGAI
3.2.1. Lwgng thire an sir dung cho bo cai Lai Brahman & cac giai doan mang thai
va nudi con

Két qua bang 3.10 cho thdy, lugng thirc 4n 4n vao cua bod céi LBr khi dugc phdi
gidng Ch, Dr hoic Re la khdng khéc nhau (p>0,05). Luong DM, CP va ME an vao cua
bd me giai doan mang thai lan luot dao dong trong khoang 6,9-7,5 kg/ngay, 0,6-0,7
kg/ngay va 14,6-15,5 Mcal/ngay. Tuong tu, lwgng DM, CP, ME an vao giai doan nu6i
con lan luot 12 7,5-7,6 kgDM/ngay, 0,7 kg/ngay va ME 14 15,5-15,9 Mcal/ngay. Tét ca
cac gia tri DM, CP va ME in vio trong nghién ciru nay déu tuong dwong hoidc cao hon
s0 véi mirc tiéu chudn do Kearl (1982) dua ra cho bd mang thai va cho con bu (cling
khéi lugng, trung binh 283,2 kg) & cac nude ving nhiét doi.
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Bdng 3.10. Luong thitc dn an vao/ngay theo giai dogn mang thai va tiét siza cuia bo
céi Lai Brahman khi phoi giong dut Charolais, Droughtmaster va Red Angus (Trung

binh + SD)
Gidng bd duc phoi
Chi tiéu Charolais | Droughtmaster | Red Angus | p
(n=30) (n=30) (n=30)
3 thang dau thoi ky mang thai
Thic an tinh dn vao (kgDM) | 0,5+04 06+04 05+05 [0,393
Thitc @n thé an vao (kgDM) | 6,4+£10 6,3+£0,8 6,5+£0,7 [0,526
Tong thirc 3n 3n vao (kgDM) | 7,0+1,2 6,9+0,9 7,0+08 [0,943
Ty 1€ thirc &n tinh (%) 74+6,2 9,0£6,0 6,7+65 |0,354
Protein tho an vao (kg) 0,6+0,1 06+0,1 0,6+0,1 |0,950
ME an vao (Mcal) 147+23 146+18 147+18 /0,948
Protein tho trong thirc an (%) | 9,3+ 0,4 9,2+0,5 9,2+0,6 |0,586
3 thang gitra thoi ky mang thai
Thirc an tinh dn vao (kgDM) | 05+04 06+04 04+05 (0,130
Thirc dn tho an vao (kgDM) | 6,6+0,9 6,5+0,8 6,6+0,7 [0,916
Tong thirc an an vao (kgDM) | 7,1£0,9 71+11 70+£09 (0,854
Ty 1€ thirc &@n tinh (%) 74+£59 8,2+5,0 51+£59 |0,094
Protein thé an vao (kg) 0,7+0,1 0,7+0,1 0,6+0,1 |0,572
ME an vao (Mcal) 148+19 151+£24 145419 [0,575
Protein tho trong thic an (%) | 9,4+ 0,6 92+04 9,2+0,7 10,437
3 thang cudi thoi ky mang thai
Thic an tinh &dn vao (kgDM) | 0,605 0,7+£05 05+05 (0,178
Thitc dn tho an vao (kgDM) | 69+10 65+10 6,7+0,7 0,244
Tong thirc 3n 3n vao (kgDM) | 7,5+1,1 73+11 7,2+08 [0,625
Ty |€ thirc in tinh (%) 73+6,1 10,1+£7,3 7,1+56 [0,136
Protein tho an vao (kg) 0,7+£0,1 0,7+£0,1 0,7+0,1 [0,696
ME an vao (Mcal) 15524 154+£23 151+£19 |0,760
Protein thd trong thirc @n (%) | 9,2+0,6 9,2+0,6 9,2+0,7 |0,966
3 thang sau khi dé
Thirc an tinh an vao (kgDM) | 0,8+0,5 0,8+05 09+05 (0,837
Thirc dn tho an vao (kgDM/ | 6,7+1.2 69+11 6,7+0,8 [0,806
Téng thire &n an vao (kgDM/) | 75+£1.2 76+11 76+10 (0,886
Ty 1€ thirc &n tinh (%) 105270 99+6,9 10,9+5,9 10,865
Protein thé an vao (kg) 0,7+0,1 0,7+0,1 0,7+0,1 (0,769
ME an vao (Mcal) 159+28 159+£23 155422 [0,791
Protein tho trong thac @n (%) | 9,5+ 0,7 9,3+0,7 91+08 |0,273

SD: B¢ léch tiéu chudn; DM: Vt char kho, ME: Nang luong trao doi

3.2.2. Niing suét sinh san

~ Két qua bang 3.11 cho thdy, thoi gian dong duc lai sau khi d¢ cia bo cai LBr khi
phoi giong Ch, Dr, Re dao dong trong khoang 107 — 110 ngay (p>0,05). K&t qua nay
dai hon khi bo cai LBr dugc phoi giong Br véi 102 ngay (ndi dung 1). Thoi gian phoi
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gidng thanh cong sau khi dé cua bd cai LBr khi dwoc phéi gidng Ch, Dr va Re dao
doéng trong khoang 109 — 111 ngay (p>0,05). Twong tu, khoang cach hra dé dao dong
trong khoang 394 — 397 ngay (p>0,05), dai hon so véi khodng cach ltra de cua bo cai
lai nay khi duoc phdi giéng Br vai 391, 8 ngay (noi dung 1) tir 2 den 5 ngay. Tuy nhién,
nhin chung khi bo cai LBr dugc phdi gidng Ch, Dr, Re c6 ning suit sinh san tdt, tuong
duong khi phéi giéng Br.
Bdng 3.11. Nang sudt sinh san ciia bd céi Lai Brahman khi phéi giong Charolais,
Droughtmaster va Red Angus (Trung binh £+ SD)

Giong bo duc phdi véi cai Lai
Tinh trang Brahman p
: Charolais |Droughtmaster| Red Angus

(n=137) (n=120) (n=116)
Thaoi gian mang thai (ngay) 285,2+51| 2854+59 |284,7+6,4|0,654
S4 liéu tinh/bod c6 chira (lieu) 1,205 1,2+05 1,2+05 [0,909
Ty 18 bo so sinh con song (%) 99,2 98,5 100 0,346
Ty I& bd me dé kho (%) 3,7 1,7 2,6 0,637
Khdi lugng so sinh (kg/con) 28,6°+32 | 272°+34 |275°+3,00,002
Thoi gian déng duc lai sau dé| 110,4+ 106,8 £
(ngay)g | g 129 107,7 + 41,6 sa |0788
Thaoi gian phdi ¢ chira 1112 + 109,0 +
o 6 (nggy) a4 | 11082406 | 7,007 10919
Khoang c&ch ltia dé (ngay) 33&1* 395,7 + 40,6 394%';* 0,874
ab: C4c gia tri trung binh trong cing 1 hang c6 cac chir trén dau khac nhau la khac
nhau, p <0,05

3.3. KHA NANG SINH TRUONG CUA CAC TO HQP BO LAI CHAROLAIS x
LAl BRAHMAN, DROUGHTMASTER x LAl BRAHMAN VA RED ANGUS x LAI
BRAHMAN TU SO SINH PEN 18 THANG TUOI NUOI TRONG NONG HQ TAl
TINH QUANG NGAI
3.3.1. Lweng thire dn dn vao

Két qua bang 3.12. cho thiy, luong thie dn dn vao cua cac THBL ting dan theo
timg giai doan tudi, & mdi giai doan luong thirc an an vao cia cac THBL la twong
duong, trir giai doan 10 — 12 thang tudi c6 DM an vao va CP dn vao c6 sy khéc nhau
(p<0,05). Téng luong thirc an n vao cua cac THBL giita duc Ch, Dr va Re véi céi
LBr ¢ giai doan 6 — 9, 10 — 12, 13 — 15 va 16 — 18 thang tudi lan luot 12 2,8; 5,5; 6,6
va 8,0 kgDM/ngay, 2,9; 5,8; 6,5 va 8,1 kgDM/ngay va 2,9; 5,3; 6,6 va 8,1
kgDM/ngay; twong tu cho luong CP an vao lan luot 14 0,3; 0,5; 0,6 va 0,8 kg/ngay,
0,2;0,5: 0,5 va 0,7 kg/ngay, 0,2; 0,4; 0,6 va 0,7 kg/ngay va ME in vao lan lugt 13 5,9;
11,3; 13,6 va 16,6 Mcal/ngay, 6,2; 11,7; 13,1 va 16,5 Mcal/ngay, 6,2; 10,8; 13,5 va
16,5 Mcal/ngay.Luong thirc an an vao cia bé/bd ¢ cac giai doan tudi trong nghién
ctru nay 1 trong duong vai cac khuyén céo cua Kearl (1982) cho bo thit ¢ cac nudc
dang phat trién theo timg do tudi khac nhau c6 ting khéi lwong trung binh la
0,5kg/con/ngay. Két qua nghién cau ndy cho thiy, co ban nguoi chan nudi di quan
tAm va cung cap thirc an du cho bo, mic du lugng thie dn tinh trong khau phan an
vao van con thap (dao dong 10 — 16%).
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Bdng 3.12. Luong thite dn dn vao/ngay cuia Cac té hop b lai gitta duc Charolais,
Droughtmaster va Red Angus Vdi cdi Lai Brahman qua cdc giai dogn tuéi (Trung

binh+SD)
T6 hop lai
Chi tiéu Charolais x | Droughtmaster x | Red Angus X D
Lai Brahman | Lai Brahman |Lai Brahman
(n=30) (n=30) (n=30)
6-9 thang tuoi

Thirc an tinh an vao (kg DM) 0,3%0,3 0,4+0,3 0,4+0,2 0,414
berc an tho an vao (kg DM) 2,5+0,6 2,6:0,4 2,5+0,4 0,578
Tong thace an an vao
(kg DM) 2,8+0,8 2,9+0,5 2,9+0,5 0,558
Ty I8¢ thirc an tinh (%) 10,3+8,3 12,4492 155+8,0 |0,067
Protein thé an vao (kg) 0,3+0,1 0,2+0,5 0,2+0,1 0,936
ME an vao (Mcal) 5,9+1,6 6,2+1,1 6,2+ 0,9 0,541
Protein tho trong thirc an (%) 8,9+0,7 8,5+0,5 8,8+0,6 0,069

10-12 thang tuoi
Thirc dn tinh an vao (kg DM) 0,8+0,5 0,6+0,5 0,7+0,5 0,314
Tb{rc in tho in vao (kg DM) 477411 5,25+1.0 4,6+0,8 |0,040
&‘;“%m;“’ an an vao 5,5+1,3 5,8+1,2 53+1,1 |0219
Ty ¢ thirc an tinh (%) 14,6483 10,1#6,9 12,3#8,3 0,092
Protein thé an vao (kg) 0,5+0,1 0,5+0,1 0,4+0,1 0,222
ME an vao (Mcal) 11,3+2,5 11,7425 10,8+2,0 0,315
Protein thé trong thirc an (%) 8,92+0,8 8,4°+0,8 8,4°+0,8 0,005

13-15 thang tuoi
Thitc &n tinh an vao (kg DM) 0,9+0,5 0,8+0,4 0,9+0,5 0,251
Tbl'rc an tho an vao (kg DM) 5,6+0,9 5,7+0,7 5,7+0,9 0,973
Tong thac an dn vao
(kg DM) 6,6+1,1 6,5+0,7 6,6+1,1 0,811
Ty 1€ thirc an tinh (%) 15,2+6,5 12,3154 13,946,8 0,205
Protein thé an vao (kg) 0,6+0,1 0,5+0,1 0,6+0,1 0,386
ME an vao (Mcal) 13,625 13,1+1,4 13,5+2,3 0,608
Protein thé trong thirc an (%) 9,1+0,95 8,8+0,78 8,9+0,84 0,190

16-18 thang tudi
Thitc &n tinh an vao (kg DM) 1,2+0,4 1,1+0,4 1,1+0,5 0,583
Thirc an tho an vao (kg DM) 6,8+1,5 6,9+0,8 7,0+13  [0,774
(Tk‘;”ngt\*/‘l‘)m an dn vao 8,0+1,6 8,140,8 81413 |0,930
Ty 1€ thirc an tinh (%) 15,7+6,7 14,3+4,8 13,7455 0,356
Protein thé an vao (kg) 0,8+0,7 0,7+0,1 0,7+0,1 0,440
ME én vao (Mcal) 16,3+3,4 16,5+1,7 16,5+2,8 0,948
Protein thd trong thirc an (%) | 10,2+115 8,9+0,4 8,8t05 |0,354

SD: P¢ léch tidu chuan, aP: C;éc gia tri trong cung hang cé gh& cai khac nhau thi
khéc nhau (p<0,05), DM: Vit chdt khé, ME: Nang lwong trao doi
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3.3.2. Kha nang sinh trwéng
3.3.2.1. Khéi lwong tich liiy

Gidng, giai tinh ¢ anh huong dén KL tich lity ciia cac THBL & cac do tudi khac nhau (p<0,05), nhung su twong tac gitra giong
va giéi tinh khdng 6 anh huong (p>0,05). KL bé so sinh ctia cac THBL dao dong 27,8 - 29,1 kg ddi véi bé duc, va dao dong 26,5 -
28,2 kg d6i voi bé cai. THBL Ch x LBr c6 KL so sinh cao nhét, sau d6 dén THBL Dr x LBr va Re x LBr (p<0,05). KL so sinh & C4c
THBL nay déu cao hon so véi KL so sinh cia THBL Br x LBr (noi dungl) tir 9,4 dén 14,6% ddi véi bé duc, va tir 9,0 dén 16,0% dbi
VGi bé cai. KL tich lity I0c 18 thang tudi cua cac THBL Ch x LBr, Dr x LBr va Re x LBr lan luot & con duc la 382,8; 331,7 va 350,7
kg, trong tu d6i v6i con cai lan luot 12 336,0; 302,4 va 323,5 kg. O d6 tudi nay THBL Ch x LBr c6 khdi lugng vuot troi hon so véi
hai THBL con lai, va THBL Re x LBr c6 KL cao hon so v&i Dr x LBr (p<0,05). Va ciing ¢ d6 tudi nay trong cing mot THBL thi KL
con duc cao hon so voi KL con céi (p<0,05) (Bang 3.13). Két qua ndy cho thdy, dan bo lai dwoc sinh ra tir bd me LBr va bé 1a cac
gidng Ch, Dr va Re tai Quang Ngéi c6 khdi lugng kha cao, va vuot troi hon so voi THBL Br x LBr, tir 14,6 dén 32,2% ddi véi con
duc va tir 18,3 dén 31,4% dbi vai con cai. Bong thoi, két qua KL ciia cac THBL trong nghién ciru nay cao hon so véi mét s nghién
ctu trong nudc. KL e 18 thang cia THBL Ch x LS 13 308,8 kg (Pham Vin Quyén va cs, 2001), THBL Dr x LS 14 309,8 kg (Pinh
Van Cai, 2006), THBL Re x LS 1a 327,3 kg (Truong La va cs, 2017).

Bdng 3.13. Khei lieong tich liiy (kg) ciia cac té hop bo lai giita dwc Charolais, Droughtmaster va Red Angus véi cai Lai

Brahman qua cac thang tusi (Trung binh + SD)

T6 hop lai
Tudi Charolais x Lai Droughtmaster x Lai Red Angus x Lai p
(thang) Brahman Brahman Brahman Pa Por et
Puc Cai Puc Cai Puc Cai
(n=50) (n=141) (n=146) (n=35) (n=44) (n=30)
Ss 29,1+2,6 28,2+2,9 27,829 26,5+2,9 27,9+2,8 26,9+2,9 | 0,001 | 0,004 | 0,909
3 99,5+10,0 | 88,0+7,6 92,9+12,3 85,2+13,4 94,5+111 85,7+6,8 | 0,011 |<0,001 0,508
6 152,7+18,1 | 143,2+15,4 | 141,7+10,8 133,6+16,1 | 146,7+17,8 | 137,6+14,9 | <0,001|<0,001 0,961
9 202,8+24,8 | 188,6+21,3 | 183,4+21,8 174,2+19,2 | 1915+26,6 | 185,7+23,8 |<0,001| 0,001 | 0,520
12 256,1+32,8 | 240,3+23,2 | 230,2+26,2 217,44253 | 238,4+29,6 | 231,3+19,7 |<0,001 | <0,001 | 0,596
15 319,2432,1 | 289,6+£23,2 | 280,3+32,2 258,9+26,4 | 291,0+29,1 | 278,4+20,6 |<0,001 |<0,001 0,162
18 382,8+35,9 | 336,1+25,2 | 331,7+34,3 302,4+26,7 | 350,74£31,8 | 323,5+25,2 |<0,001 | <0,001 | 0,080

Ss: So sinh, SD: D léch tiéu chuan, G: Giéng, GT: Gidi tinh
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3.3.2.1. Tang khéi lweng

TKL tir giai doan so sinh dén 18 thang tudi cua cac THBL giira duc Ch, Dr, Re va cai LBr trung binh lan luot ¢ con duc la
654,9; 562,8 va 597,7 gam/con/ngay va con céi 1a 570,1; 511,0 va 549,4 gam/con/ngay, trong d6 cao nhat 1a THBL Ch x LBr va
thap nhét 1a Dr x LBr (p<0, 05). Trong cing mot THBL thi con dyc ludn c6 TKL cao hon so véi con cai (p<0,05). Két qua cho thay
ban cht di truyén cua con bd, va gidi tinh c6 anh huong rat rd dén sinh truong tuyét ddi ¢ thé hé con lai. Binh Vin Cai (2006) cho
biét TKL tir so sinh dén 18 thang tudi cia THBL Ch x LS va Dr x LS nudi ¢ Binh Duong lan lugt 12 543 va 494 gam/con/ngay.
Pham Van Quyen (2001) cho biét TKL tir so sinh dén 18 thang & bo lai Ch x LS nuéi ¢ Binh Duong 1a 523 gam/con/ngdy. Nhu
vay, so véi két qua cua cac nghién cau nay thi két qua nghién ctu cua ching t6i cao hon nhiéu.
Bdng 3.14. Tang khoi lwong (gam/con/ngdy) cua cac to hep bo lai giza dic Charolais, Droughtmaster va Red Angus véi céi Lai

Brahman qua cac thang tusi (Trung binh + SD)

T6 hop lai
Tudi Charolais x Lai Droughtmaster x Lai Red Angus x Lai
(thang) Brahman _ Brahman _ Brahman _ Pa Per | Poror
Puc Cai Puc Cai Puc Cai
(n=50) (n=41) (n=46) (n=35) (n=44) (n=30)

Ss-3 |781,9+118,6| 664,8+79,0 | 724,4+136,6 | 652,2+137,2 | 739,6+120,5| 653,9+62,9 | 0,116 | <0,001 | 0,424
4-6 557,8+4253,5|518,3+161,9| 495,1+170,1 | 467,0£1354 |513,4+196,5|494,4+175,1| 0,146 | 0,242 | 0,943
7-9 563,8+311 |526,6+223,9| 502,4+214,3 47041225 |140,44211,3 |501,3+205,3 | 0,244 | 0,220 | 0,996

10-12  |611,7£322,3/600,2+173,5| 528,4+208,1 | 475,2+165,5 | 553,8+135,2 | 541,9+285,2 | 0,012 | 0,382 | 0,801

13-15 |712,14269,0537,3+132,8| 563,3+197,2 463,2+133 | 603,9+£167,5 | 526,8+220,3 | 0,001 | <0,001 | 0,247

16-18 |731,24269,1| 521+143,7 | 651,0+417,8 | 457,9+114,1 | 667,2+201,1 | 511,8+359,8 | 0,240 | <0,001 | 0,817
Ss-6  |686,5+102,6 | 639,0+86,8 | 632,9+59,5 595,0+83 659,5+94,5 | 615,3+84,0 | 0,001 | <0,001 | 0,935

Ss-12 | 630,5+94,4 | 589,1+63,9 | 562,3+£73,2 530,4+69,7 | 584,5+80,6 | 567,8+54,8 | <0,001| 0,002 | 0,583

Ss-18 | 654,9+67,7 | 570,1+46,5 | 562,8+63,8 511,0+49,3 | 597,7457,9 | 549,4+47,0 | <0,001 | <0,001 | 0,075

Ss: So sinh, SD: D¢ léch tiéu chuan, G: Giong, GT: Gidi tinh

3.3.2.3. Sinh truwéng twong déi

Két qua bang 3.15 cho théy gidéng va gisi tinh ciing nhu twong tic gitia gidng va gisi tinh khong c6 anh huong dén sinh truong
tuong dbi cua cac THBL ¢ cac giai doan tir so sinh dén 6 thang va tur so sinh dén 12 thang tudi (p>0,05). Tuy nhién, giéng va gidi
tinh c6 anh huong dén sinh trudng tuong ddi giai doan tir Ss dén 18 thang tudi (p<0,05), nhung khong c6 su tuong tac giita giong
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va gioi tinh ¢ giai doan ndy (p>0,05). Sinh truéng tuong dbi cua cac THBL giam dan theo thang tudi va tuan theo quy luat sinh
truong phét trién khong dong déu va quy luat sinh truéng phat trién theo giai doan cua gia stc.
Bdng 3.15. Sinh truong twong doi (%) cua Cac to hop bo lai giita duc Charolais, Droughtmaster va Red Angus vdi cai Lali
Brahman qua cac thang tusi (Trung binh + SD)

T6 hop lai
Tudi Charolais x Lai Droughtmaster x Lai Red Angus x Lai
uoi
(thang) Brahman _ Brahman _ Brahman _ Po | Por | Porar
Puc Cai Puc Cai Puc Cai
(n=50) (n=141) (n=46) (n=35) (n=44) (n=30)

Ss-3 109,149,8 | 102,9+8,5 107,4+11,2 104,449,4 108,3+9,3 | 104,6+6,6 | 0,928 | 0,001 | 0,508
4-6 24476 | 24/4+104 23,6184 23,8+7,6 23,4+8,9 24,1+9,3 0,84 | 0,775 | 0,965
7-9 18,2+10,3 | 18,2+7,1 17,9+7,2 17,8+4,6 18,4+6,6 17,7+6,9 | 0,951 | 0,762 | 0,947

10-12 15,318,1 16,3+4,8 14,8458 14+4,3 15,1+3,6 155+#8,5 | 0,321 | 0,803 | 0,668

13-15 14,546 11,943,9 12,9+4,3 11,5+£3,6 13,4442 12,045 0,344 | 0,002 | 0,586

16-18 12,2+4,3 9,8+2,8 12,8+9,2 9,6+2,5 12,243,8 9,947,2 0,973 |<0,001| 0,858
Ss-6 135,448,6 | 133,4+8,2 134,446,6 133,546,6 135,547,7 | 134,24#8,8 | 0,765 | 0,175 | 0,895

Ss-12 158,7+#5,9 | 157,845,3 156,6+6,3 156,245,8 157,6+5,6 | 158,251 | 0,097 | 0,752 | 0,722

Ss-18 171,5+3,8 | 168,9+3,6 168,9+3,6 167,644,1 170,4+3,2 | 169,2+3,7 | 0,002 |[<0,001| 0,392

Ss: So sinh, SD: D6 léch tiéu chuan, G: Giong, GT: Gigi tinh

3.3.2.4. Kich thwéc mét sé chiéu do co ban

Gidng, gisi tinh c6 anh hudng dén kich thudc vong nguc cua cdc THBL & cac do tudi khac nhau (p<0,05), nhung sy twong
tac gitra gidng va gidi tinh khéng c6 anh huong (p>0,05). Lic 12 va 18 thang tudi, vong nguc cia THBL Ch x LBr va Re x LBr la
tuong duong nhau, va THBL Dr x LBr la thap nhét (p<0,05). Két qua vong nguc cia cic THBL nay cao hon so v&i vong nguc cia
THBL Br x LBr (ndi dung 1) (Bang 3.16). Két qua nghién ctu ndy ciing cao hon chit it so véi cac két qua da cong bd trude day
khi nghién ciru kich thuéc vong nguc ¢ cing lia tudi ciia cac THBL gitra bo céi LS véi bo duc Ch, Dr va Re (Pham Vian Quyén va
cs, 2017; Van Tién Diing, 2012; Pham Thé Hug, 2010).
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Bdng 3.16. Vong nguc (cm) cia cac té hop bo lai giita duc Charolais, Droughtmaster va Red Angus v4i cai Lai Brahman qua
cac thang tugi (Trung binh + SD)

T6 hop lai
Tudi Charolais x Lai Brahman Drouggﬁgﬁtaer: xLal RedBégﬁrlﬁa); Lai
(thang) p ¢ Cai Duc Cai Duc Cai Po | Por | Poor
(n=50) (n=41) (n =46) (n=35) (n=44) (n=230)
Ss 77,2+6,0 75,4+3,7 75,2+4,6 73,1+3,9 75,5+4,7 72,3+6,1 | 0,008 | 0,001 | 0,940
3 104,346,9 | 102,2+7,6 | 98,9455 97,1+7,0 | 100,3+7,2 | 97,2+8,9 | <0,001 | 0,013 | 0,838
6 124,5+6,6 | 119,4+8,7 | 119,546,6 | 117,2+54 | 122,9+9,2 | 117,2#12,7 | 0,019 | <0,001 | 0,423
9 138,3+6,9 | 134,9+6,5 | 132,1+7,0 | 129,5+7,8 136+8,5 133,5+6,9 | <0,001 | 0,003 | 0,934
12 149,148,2 | 146,146,0 | 142,5+7,7 | 138,248,0 | 147,4+94 | 143,9+6,1 | <0,001 | <0,001 | 0,854
15 163,0+7,2 | 157,5%5,7 | 153,248,3 | 147,5#9,0 | 159,2+7,2 | 154,5+7,2 | <0,001 | <0,001 | 0,918
18 174,778 | 168,9+6,6 167,644 | 159,2+8,6 | 173,7+28,0 | 166,3+7,4 | <0,001 | <0,001 | 0,826

Bang 3.17 cho thay, dai than chéo ciing phat trién giong nhu xu huéng phat trién cua vong nguc. Giong, gidi tinh c6 anh
hudng dén kich thudc dai than chéo cia cac THBL & cac d6 tudi khac nhau (p<0 05), nhung sy tuong tac gitra giong va gidi tinh
khong c6 anh hudéng (p>0,05). Dai than chéo cua cac THBL trong nghién ctu nay la cao hon két qua nghién ciu kich thude dai
th&n chéo cua THBL Br x LBr (ngi dung 1) va cia Pham Van Quyen vacs (2018), Binh Van Tuyen va cs (2010), Truong La (2008)
cling nghién cuu trén cac THBL gitra me labo LS va bé 1a cac gidng bo duc nay & cuing hia tudi.
Bdng 3.17. Dai than chéo (cm) cua cac té hep bo lai giita duc Charolais, Droughtmaster va Red Angus véi céi Lai Brahman qua
cac thang tusi (Trung binh SD)

T6 hop lai
Tudi Charolais x Lai Brahman | Droughtmaster x Lai Brahman | Red Angus x Lai Brahman
(thang) Puc Cai Puc Cai Puc Cai Pec | Por |Peror
(n =50) (n=41) (n =46) (n=35) (n=44) (n=30)
Ss 65,8+4,4 64,5+5,9 65,645,1 62,1+4,1 62,8+3,7 62,6+5,1 | 0,005 | 0,007 | 0,079
3 85,1+5,2 82,3+5,6 81,3+4,9 80,4+6,2 83,36,6 80,7+#5,6 | 0,005 | 0,006 | 0,497
6 98,9+5,4 96,9+7,1 95,8451 94,146,6 99,3+7,1 95,6+6,1 | 0,005 | 0,002 | 0,583
9 110,4455 | 107,554 106,945,8 105,1+46,3 109+6,3 106,4+4,9 | 0,004 | 0,005 | 0,734
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T6 hop lai
Z. Charolais x Lai Brahman | Droughtmaster x Lai Brahman | Red Angus x Lai Brahman
Tuoi = = =
(thang) Puc Cai Puc Cai Puc Cai Pc | Por |Porer
(n=50) (n=41) (n=146) (n=35) (n=44) (n=30)
12 120,7+6,2 | 119,6+4,9 117,1+7,1 115,045,6 118,845,6 117,2+5,1 |<0,001| 0,042 | 0,864
15 129,354 | 126,9+4,5 125,3+5,7 121,354 126,5+4,8 124,946,6 |<0,001|<0,001| 0,353
18 136,5+6,1 | 132,7+4,3 131,946,1 127,7+6,8 133,2+4,5 131,5+3,9 [<0,001{<0,001| 0,347

Ss: So sinh, SD: D¢ léch tiéu chudn, G: Giong, GT: Gidi tinh
Bang 3.18 cho thay, glong giai tinh ¢6 anh huorng dén chiéu cao vay cua cac THBL & cac do tudi khéc nhau (p<0,05), tuy

nhién sy tuong tac gitra glong va gisi tinh khong co anh huéng (p>0,05). Cao vay phat trién nhanh nhit tir so sinh dén 6 thang tudi.
Cao vay phat trién trong ddi tir 6 dén 12 thang va cham dan tir 12 dén 18 thang tudi. Bang 3.17 va 3.18 cho théy, tir giai doan so sinh
dén dudi 12 thang tudi bé co chiéu cao vy 16n hon dai than chéo, tir 12 thang tudi tré di thi nguoc lai chiéu dai than chéo 16n hon
cao vay. Két qua nay phu hop vai viéc phat trién nhanh xwong truc sau khi sinh va thyc té hinh dang cua bo thay déi theo tudi, ldc
mdi sinh ¢6 dang cao hon dai va bo truéng thanh ¢ dang dai hon cao (Nguyén Duc Hung va cs, 2008).

Bdng 3.18. Cao vdy (cm) ciia cdc t6 hop bo lai gitta dwc Charolais, Droughtmaster va Red Angus véi cdi Lai Brahman qua cdc
thang tuoi (Trung binh + SD

T6 hop lai
Tudi Charolais x Lai Brahman Droughtmaster x Lai B_rahman Red Angus x Lai Brahman
(thang) Puc Cai Puc Cai Puc Cai Pa Per | Poror
(n =50) (n=41) (n =46) (n=35) (n=44) (n=30)
Ss 71,2435 69,9439 69,8+4,1 67,4+3,9 69,9+3,7 68,6+3,7 0,003 | 0,001 | 0,573
3 91,9453 89,9+4,2 87,1+4,2 86,9+4,9 91,0459 87,843,8 | <0,001 | <0,001 | 0,099
6 103,7+4,8 | 100,74#5,6 | 100,2+4,5 99,645,3 102,8+6,4 101,3£3,9 | 0,009 | 0,015 | 0,323
9 111,844,3 | 108,74#5,8 | 108,645,8 107,5+4,9 109,246,6 108,3+44 | 0,030 | 0,016 | 0,362
12 1154454 113,644 112,845,5 110,745,1 114,7+3,9 113,7+43,7 | <0,001 | 0,009 | 0,790
15 119,943,9 | 117,9+25 | 117,747 114,745 118,7+2,8 116,8+3,8 | <0,001 | <0,001 | 0,658
18 1241436 | 1211422 | 1215441 120,2+3,1 122,5+2,9 121,1+1,8 | 0,002 | <0,001| 0,119

Ss: So sinh, SD: D¢ léch tiéu chuan, G: Giong, GT: Gidi tinh
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3.4. TANG KHOI LUQNG, NANG SUAT VA CHAT LUQNG THIT CUACAC TO
HOQP BO LAl CHAROLAIS x LAl BRAHMAN, DROUGHTMASTER x LAl
BRAHMAN VA RED ANGUS x LAl BRAHMAN NUOI VO BEO TU 18 PEN 21
THANG TUOI TAI TINH QUANG NGAI
3.4.1. Lwong thitc in in vao va ting khdi lugng
Lugng DM an vao cua cac THBL Ch x LBr, Dr x LBr va Re x LBr dao dong tu
9,86 dén 10,33 kgDM/con/ngay (p<0,05). Lugng DM #n vao tinh theo % LW & THBL
Chx LBr (2,30%) thap hon so véi hai THBL con lai (p<0,05), trong khi d6 khong co
su khac biét vé thu nhan thuc an gitta THBL Re x LBr (2,36%) va Dr x LBr (2,36%)
(p>0,05). Lugng DM an vao ctia ba THBL Ia pht hop véi khuyén céo cua Kearl (1982)
cho bo thit nudi tai cac nude dang phét trién ving nhiét doi. HSCHTA khong c6 su sai
khac gita ba THBL (p>0,05). TKL cua ba THBL kha cao (1.039 - 1.282
gam/con/ngdy). TKL cua THBL Ch x LBr cao hon so véi hai THBL Re x LBr va Dr
x LBr (p<0,05). Tuy nhién, gitta THBL Re x LBr va Dr x LBr khong c6 sy khéc nhau
vé thong ké (p>0,05) (Bang 3.19).
Bdng 3.19. Luwong thite én dn vao, ting khéi lwong va hé sé chuyén hod thirc dn cia
cac to hop bo lai gisa dirc Charolais, Droughtmaster va Red Angus vdi cdi Lai
Brahman trong giai doan vé béo tir 18 dén 21 thang tuéi (Trung binh  SD)

T6 hop lai p
Charolais x |Droughtmaster | Red Angus x
Lai Brahman |x Lai Brahman| Lai Brahman

Chi tiéu

] (n=6) (n=6) (n=6)
Tong thirc an an vao a b ab.
(kgDM/con/ngay) 10,332+ 0,37 9,50°+0,42 9,86%+0,54 (0,019

Luong DM an vao (% LW) | 2,30°+0,02 2,36"+0,03 2,36°+0,04 0,022

Luong TA tinh dn vao 5184021 | 469°4024 | 4,92%+035 |0023

(kgDM/ngay)

Luong TA thd anvao (kg | 545,447 481+023 | 494+021 0,120
DM/ngay)

HSCH TA 812076 919+097 | 873%0.65 0,102
KL bo ban dau (kg) 40834174 | 371204220 | 382.2%+27.6 |0,037
KL bo két thitc (kg) 523.7°418.9 | 4650°: 275 | 484.3°+31,3 |0,005

TKL 18-21 thang tudi 128224124 | 1.039°+113 | 1.134°+92 0,006
(g/ngay)

HSCH TA: Hé so chuyén hoa thire an, TKL: Tang khoi heong, DM: Vat chat kh,
TA: Thirc én, *°: Trong cing hang c6 cac chit cdi khdc nhau thi sai khéc cé y nghia
thong ké (p<0,05).
3.4.2. Ning suit va thanh phan than thit

Két qua bang 3.20 cho thay, ty I8 thit xé cua ba THBL Ch x LBr, Dr x LBr va Re
x LBr khdng c6 su sai khac thong ké (p>0,05). Ty Ié thit tinh (%KLGM) ciia ba THBL
1a kha cao (45,2; 43,9 va 42,6%) (p<0,05). Ty I thit loai 1, 2 va 3 so véi khéi luong thit
tinh & ca ba THBL khong c6 sy sai khac dang ké (p>0,05). Dién tich mét thit s THBL Ch
x LBr, Dr x LBr va bo Re x LBr dat twong tng 93,0; 85,8 va 92,4 cm? (p>0,05). Két qua
nghién ciru cua chiing t6i 1 trong dwong, hodc cao hon mot sé cong bd gan day trén cac
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THBL gitra me la bo LS va bé la cac giong bo nay trong nghién ctu cua Pham Van Quyén

va cs (2019), Truong La (2017), Nguyen Quéc Pat va cs (2008).
Bdng 3.20. Nang sudt va thanh phan than thit cia cac t6 hop bo lai gita duc

Charolais, Droughtmaster va Red Angus vdi cai Lai Brahman (Trung binh + SD)

T6 hop bo lai
Chi tieu Charolais x | Droughtmaster | Red Angus X 0
Lai Brahman | x Lai Brahman | Lai Brahman
(n=4) (n=4) (n=4)
Khéi lugng giét mo (kg) | 516,0°+ 13,7 | 457,0°+21,2 | 475,3°+ 24,4 0,007
Khéi lugng thit xé (kg) | 312,6°+ 13,3 | 2756+ 135 | 295,5% +23,3|0,043
Ty 1€ thit xé % 60,6 £2,0 60,3+1,2 62,1+23 10,390
Khdi lugng thit tinh (kg) | 233,22 +8,4 200,6° £6,7 | 202,3°+12,8 | 0,002
Ty 1€ thit tinh(%KLGM) | 452°+0,9 439%+11 426°+15 |0,033
Ty léthitloai 1 (% TT) 488+ 0,4 473+13 47,7+3,3 10,602
Ty lé thitloai 2 (% TT) 425+28 431+14 429+15 0,917
Ty 18 thit loai 3 (% TT) 87+25 96+15 94+34 [0,889
Ty 1€ m& (% KLGM) 477+16 46°+0,5 8,1°+0,4 0,001
Ty 1& xuwong (% KLGM) | 10,7+08 11,8+05 114+12 [0,237
Dién tich mit thit (cm?) | 93,0+6,1 85,8 +9,9 924+64 [0414

KLGM: Khoi hirong giét mo, TT: Thit tinh

3.4.3. Chit lweng thit
3.4.3.1. Gia tri pH cuia thit

pH thit cua cac THBL giam dan sau thoi gian giét mé va khong c6 sy sai khéc tai
ting thoi diém danh gia gitra cac THBL (p>0,05). Gia tri pH thit cua ca ba THBL giam
nhanh ké tir sau giét mé 1 gio dén 12 gio va L giam cham tur 12 gio dén 48 gio (Bang 3.21).
Nhu véy, gia tri pH tai cac thoi diém sau giét md phan anh dung quy luat bién déi cua pH
thit. Theo tiéu chuan cua Lysota va cs (2019) va Honikel (1998) thi thit bo trong nghién
ctru nay thuoc nhém thit binh thuong.

Bdng 3.21. Gié trj pH thit ciia c4c té hop b lai giita dic Charolais,
Droughtmaster va Red Angus vdi cai Lai Brahman (Trung binh = SD)

T6 hop bo lai
Chi | Charolais x |Droughtmaster x Lai| Red Angus x Lai
tieu | Lai Brahman Brahman Brahman P
(n=4) (n=4) (n=4)

pH:. 6,4+0,2 6,3+0,1 6,4 0,2 0,791
pH1, 58+0,2 5701 59+0,1 0,570
pH24 56+0,1 54+0,1 5603 0,440
pHas 55+0,2 5301 54+0,.2 0,172

3.4.3.2. Mau sdc thit cia thit

THBL khéng anh huéng dén mau sic cua thit (p>0.05). Mau sic L*, a* va b* cua
thit co than c6 xu hudng ting dan tir 12 dén 48 gio bao quan (Bang 3.22). Theo phan
loai cua Honikel (1998) thi thit cia cac THBL trong nghién ciru thugc nhdém binh
thuong.
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Bdng 3.22. Mau sdc thit ciia c&c té hep b lai giita duc Charolais, Droughtmaster va

Red Angus vdi cdi Lai Brahman (Trung binh £ SD)

T6 hop bo lai
Chi Charolais x Droughtmaster x | Red Angus x Lai
tiéu | Lai Brahman Lai Brahman Brahman P
(n=4) (n=4) (n=4)
L*
12 gio 351+15 344+05 348+21 0,855
24 gio 378+15 38,3+0,8 370+45 0,839
48 gio 38,6 +£0,7 39,2+0,6 370+19 0,129
a*
12 gio 13,7+14 13,1+0,6 146 +1,6 0,384
24 gio 141+11 145+12 155+14 0,322
48 giy 154 +0,9 140+0,9 15,6 +1,3 0,180
b-k
12 gio 6,7+1,1 6,0+1,1 72+10 0,349
24 gio 74+07 7,5+0,6 8,1+1,1 0,543
48 givy 8,0+0,6 7,7+0,6 79+04 0,454

3.4.3.3. Mdt nwéc bdo qudn va mat nwéc ché bién

Két qua bang 3.23 cho thy, ty 1é mit nudc bao quan thit cua cac THBL luc 12 gio
va 48 gio sau giét md 1a tuong dwong nhau (p>0,05). Tuy nhién, ty 1& mat nuéc bao quan
thit 24 gio sau giét md cao nhit & thit caa THBL Dr x LBr véi 6,0%, va thit caa hai
THBL Ch x LBr, Re x LBr tuong dwong nhau lan luot 1a 2,3% va 3,6% (p<0,05). Theo
phén loai cta Traore va cs (2012) thi thit trong nghién ciu caa ching téi thuoc nhém
thit c6 ty 16 mat nuéc bao quan cao. Va & mdi thoi diém ty 1é mat nude ché bién thit
khong c6 su khéc nhau gitra cac THBL (p>0,05).

Bdang 3.23. Mdt nuwréc bao quan va mdt nuéc ché bién (%) cua céc té hop bo lai gira
duc Charolais, Droughtmaster va Red Angus vdi céi Lai Brahman (Trung binh + SD)

T6 hop bo lai
Chi Charolais x Droughtmaster x | Red Angus x Lai
tiéu | Lai Brahman Lai Brahman Brahman P
(n=4) (n=4) (n=4)
Mat nuéc bao quan (%)
12 gio 16+09 3507 22+1,0 0,057
24 gio| 2,3*+10 6,00+ 1,4 3,62+16 0,021
48 gio 45+£25 74+15 50+23 0,253
Mat nudc ché bién (%)

12gio| 266+13 28,112 27,3+£0,8 0,232
24 gio| 279%14 285+12 28,7+£0,8 0,577
48 gio| 28910 29,6 +0,9 29,3+0,6 0,582

3.4.3.4. B¢ dai cia thit

Do dai cua thit co thin & thoi diém 12, 24, va 48 gio sau giét md khong khéc nhau
giita ba THBL (p>0,05) (Bang 3.24). Theo tiéu chuan phan loai thit cia USDA (1997)
thi thit bo trong nghién ciru nay la thugc nhém co6 do dai trung binh.
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Bdng 3.24. B¢ dai cua thit (N) ciia cac té hop bo lai giza diec Charolais,
Droughtmaster va Red Angus vdi céi Lai Brahman (Trung binh + SD)

T6 hop bo lai
Chi tidu Charolais x Lai | Droughtmaster x Red Angus x Lai 0
Brahman Lai Brahman Brahman
(n=4) (n=4) (n=4)
12 gio 702+82 740+20 758%74 0,530
24 gio 750+6,6 85,5+3.3 785+9,0 0,206
48 gio 80,9+5,0 90,0+0,9 815+6,0 0,071

3.4.3.5. Thanh phan héa hec cria thit
Ham luong vat chét kho, protein thd va khoang tdng sé 1a trong duong nhau & cac
THBL (p>0,05). Ty & m& giit trong co thian cua hai THBL Re x LBr va Ch x LBr Ia
tuong duong nhau va cao hon déng ké so véi Dr x LBr (p<0,05) (Bang 3.25).
Bdng 3.25. Thanh phan héa hoc ¢ thit co than ciia cac té hop bo lai giita duc
Charolais, Droughtmaster va Red Angus vdi cai Lai Brahman (Trung binh + SD)

T6 hop lai
Chi tiéu Charolais x Lai | Droughtmaster | Red Angus X D
Brahman x Lai Brahman | Lai Brahman
(n=4) (n=4) (n=4)
Vit chét kho (%) 235+0,6 22,7+0,1 23,0+13 0,507
Protein thd (% NT) 21,3+x0,3 215+0,1 21,1+0,8 0,528
MG& thd (% NT) 162+0/4 0,6°+0,2 1,4°+0,2 0,007
Khoéng (% NT) 1,1+0,04 1,0 £ 0,04 1003 0,430

NT: Nguyén trgng

3.4.4. Hiéu qua kinh té

Bang 3.26 cho thdy, sau 3 thang nudi vd béo tién 1ai thu duge THBL Ch x LBr la
cao nhat, tiép theo 1a Re x LBr va thdp nhét 1a Dr x LB. THBL Ch x LBr cho thu nhap
cao hon hai THBL Dr x LBr va Re x LBr lan lugt 14 51,5% va 30,2%, lan lugt tuong
g 13 1.968.372 va 1.154.129 dong/con.

Bdng 3.26. Usc tinh hiéu qua kinh té nudi vé béo cac té hop bo lai giita duc
Charolais, Droughtmaster va Red Angus vdi céi Lai Brahman tir /8 dén 21 thang tugi

T6 hop bo lai

Chi ticu Charolais X Drou_ghtmaster Re_d Angus x

Lai Brahman |x Lai Brahman | Lai Brahman
(n=6) (n=6) (n=6)

Gi4 nguyén liéu (dong/kg)

Co voi tuoi 1.000 1.000 1.000
Rom khd 2.000 2.000 2.000
Bot ngd 6.500 6.500 6.500
Cam gao 6.000 6.000 6.000
Vo lac 1.000 1.000 1.000
Ba dau uét 1.000 1.000 1.000
B3 bia udt 1.000 1.000 1.000
Gi4 thirc an tinh sau khi phdi tron 1.700 1.700 1.700
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Chi phi
Gi4 mua bo (dong/kg) 72.000 70.000 70.000
Gi ban bo (ddong/kg) 77.000 75.000 75.000
Tién thirc an v béo (dong/con) 7.100.003 6.567.575 6.705.832
Tién mua bo (d6ng/con) 28.807.000 25.851.000 | 26.271.000
Tién ban bo (dong/con) 39.732.000 34.275.000 35,647.500
Tién i ca ky (ddng/con) 3.824.796 1.856.424 2.670.667
Tién l3i/con/thang 1.274.932 618.808 890.222.59

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

- Chén nudi bo trong ndng ho tai tinh Quang Ngai mang déc trung quy m6 nho
Vvéi trung binh 3,94 con/hg, ty 1¢ bo Lai Brahman chiém 98,3% tong dan, va phuong
thirc chén nuoi d3 mang tinh thadm canh. Bo cai Lai Brahman khi phdi giéng véi bo duc
Brahman c6 kha ning sinh san tét, thoi gian phéi gidng thanh cong sau khi dé 1a 3,56
thang, khoang cach lra dé 1a 13,1 thang. T4 hop bo lai Bramhman x Lai Brahman ¢
kha ning sinh truéng t6t trong diu kién chin nudi nong ho cua tinh Quang Ngai. Khdi
luong so sinh cua bé duc 1a 25,4 kg, va bé céi 1a 24,3 kg, khéi lwong luc 18 thang tudi
lan luot 14 289,5 va 255,6Kg.

- Bo cai Lai Brahman khi duoc phdi gidng véi bo duc Charolais, Droughtmaster
va Red Angus c6 kha ning sinh san tot, thoi gian phéi thanh cong sau khi dé dao dong
tir 3,63 dén 3,73 thang, khoang céch lira dé 13 13,2 thang.

- Céc t6 hop bo lai Charolais x Lai Brahman, Droughtmaster x Lai Brahman va
Red Angus x Lai Brahman c6 kha nang sinh truong tét trong diéu kién chin nuéi nong
hé cua tinh Quang Ngéi. Tang khdi lugng tir so sinh dén 18 thang tudi dao dong tur
597,7 dén 654,9 gam/con/ngay ddi véi con duc, va tir 511,0 dén 570,1 gam/con/ngay
dbi véi con céi. Trong ba t6 hop bo lai thi ting khdi lwong cua to hop bo lai Charolais
x Lai Brahman la cao nhat, tiép dén 1a Red Angus x Lai Brahman, va thip nhit 13
Droughtmaster x Lai Brahman.

- T6 hop bo lai Charolais x Lai Brahman dugc nudi vo béo tir 18 dén 21 thang
tudi cho khdi luong luc 21 thang tudi va ting khdi lwong trong thoi gian vd béo cao
nhét lan luot 12 523,7 kg va 1.282 gam/ngay; tiép theo 1a t6 hop bo lai Droughtmaster
x Lai Brahman va Red Angus x Lai Brahman vai lan luot 465,0 kg va 1.039 gam/ngay;
484,3 kg va 1.134 gam/ngay. Ty 18 thit xé cua cac t6 hop bo lai Charolais x Lai
Brahman, Droughtmaster x Lai Brahman va Red Angus x Lai Brahman dao dong tu
60,3 dén 62,1%, ty 1€ thit tinh dao dong tur 42,6 dén 45,2% khéi luong glet mo. Chat
lwong thit ciia cac t6 hop bo lai nay tai thoi diém 1, 12, 24 va 48 gio sau giét mo nam
trong ngu’orng chat luong thit binh thuong thé hién qua céc chi s6 pH va mau sac. Thit
cuia cac td hop lai dwoc xép vao loai thit co d6 dai trung binh. Ty 16 m& giét trong co
than cua to hop bo lai Charolais x Lai Brahman 1a 1,6% va Red Angus x Lai Brahman
1a 1,4% cao hon so v6i Droughtmaster x Lai Brahman la 0,6%.

4.2. KIEN NGHI

- Bo cai Lai Brahman va céc t hop bo lai giita n véi duc giong Charolais,
Droughtmaster va Red Angus nén dugc sir dung trong chan nudi néng ho tinh Quang
Ngii va cac dia phuong c6 diéu kién chin nudi twong tu.
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INTRODUCTION
1. BACKGROUND

Cattle raising has always played a very important role in agricultural production and is
a major source of red meat just after pork for human food needs. In 2020, the beef livestock
industry provided the market with 441,511 tons of live meat (accounting for 6.1% of total
live meat production of all kinds) (General Statistics Office of Vietnam, 2021). However, at
present, domestic beef production only meets 50% of consumer demand (Department of
Livestock Production, 2019). In order to meet the domestic beef demand, in recent years our
country has imported a large amount of live beef cattle as well as beef from other countries,
but the import solution is only temporary and increases the dependence of our economy on
foreign countries. Therefore, it is necessary to have solutions to improve domestic beef
production.

Breeding plays a decisive role in improving the stature of domestic cattle and it is also
the shortest way to improve the productivity and quality of domestic beef production.
Genetic progress due to selection of domestic cattle to improve meat production is small
and slow while crossbreeding can result in a much faster improvement in domestic beef
production. Because crossbreeding can both take advantage of complementary influences
and create hybrid vigour, thereby improving the production capacity of livestock (Bourdon,
1997). The crossbreeding of beef cattle to improve meat productivity and quality,
simultaneously adapting to the production system of our country has been conducted for a
long time. From the 1960s to 1970s, the program of “Red-Sindhization” and afterwards of
“Zebuization” for the Vietnamese Yellow Cattle was implemented (Dinh Van Cai, 2007).
Using Zebu bulls or Zebu’s semen (e.g. Red Sindhi, Brahman) to mate with selected Yellow
Cattle to produce a Zebu hybrid progeny of improved stature. The next step is that this Zebu
hybrid cow herd is used as the background cows for insemination with specialized beef
cattles such as Charolais, Red Angus, Droughtmaster, Hereford... to create a meat-oriented
crossbreed cattle to improve domestic beef production (DinhVan Cai, 2017).

In Vietnam, some researches on beef crossbreeding and evaluating the growth, meat
yield and quality in offspring have been carried out. Research results showed that when
crossbreeding, the growth ability, productive performance and meat quality of crosshred
generation were higher than that of local cattle.

In 2019, there were 177,333 cattles in Quang Ngai province, of which 199,680
crossbred cattles accounted for 72% (Quang Ngai Statistical Department, 2020). In the
group of crossbred cattles between Zebu and Vietnamese Yellow cows, the Brahman hybrid
progeny had many advantages in terms of adaptability and meat production, so it had been
favored by breeders, especially in the South Central Coast provinces including Quang Ngai
province (Nguyen Huu Van, 2012). This proves that the people have great interest in
developing crossbred cattles to replace local cattles. Cattle industry has been identified as a
commodity livestock industry. Besides, the demand for beef in terms of quantity and quality
has increased, so raising crossbred cattles created between Yellow cows and Zebu bulls for
meat is no longer a strategic choice. Therefore, using Brahman crossbred cows as the
background cows for crossing with specialized beef cattles such as Charolais,
Droughtmaster, Red Angus... to improve the meat productivity and quality of the local beef
cattle herd as well as bringing higher economic efficiency to farmers is a necessary direction.



Charolais cattle originates from the Charolles region of France. This breed is famous
all over the world for its fast growth and high meat production efficiency. Mature weight of
bull is from 1.200 to 1.300 kg, mature weight of cows is from 700 to 800 kg, the carcass
rate is over 65%. Droughtmaster cattle were bred in North Queensland (Australia). Mature
bulls reach a weight of from 900 to 1.000 kg, while cows are from 650 to 700 kg, the carcass
rate is over 55%. The Red Angus cattle originates from the North of Scotland. The
outstanding advantage is that this breed has high intramuscular fat content in lean meat that
makes the meat tender. Mature cows weigh from 550 to 650 kg, bulls weigh from 800 to
950 kg, the average carcass rate is 66% (Dinh Van Cai, 2007). These breeds were imported
into Vietnam to improve the meat production capacity of the domestic cattle herd. However,
at present, there has not been any researches done in Quang Ngai in particular and in the
central Vietnam in general to evaluate the reproductive performance of Brahman crossbred
cows when mated with specialized beef bulls such as Charolais, Droughtmaster or Red
Angus, as well as there are no studies evaluating the growth, meat productivity and quality
of their progeny. Based on scientific and practical bases, in order to contribute to improving
the meat production capacity of beef cattle in Quang Ngai province, we conducted a study
on "The reproductive performance of Brahman crossbred cows mated with Droughtmaster,
Charolais, Red Angus and meat production capacity of their progeny in Quang Ngai
province”

2. RESEARCH OBJECTIVES OF THE TOPIC

- Research on the current status of beef cattle production in Quang Ngai province

- Research on reproductive performance of Brahman crossbred cows mated with
Charolais, Droughtmaster and Red Angus bulls in Quang Ngai province

- Research on the growth ability, meat productivity and quality of the crossbred
between Brahman crossbred cows and Charolais, Droughtmaster and Red Angus bulls in
Quang Ngai province.

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

The research results of the thesis provide new scientific data and information on the
reproductive performance of Brahman crossbred cows; growth performance, meat
productivity and quality of the crossbred between Brahman crossbred cows and Charolais,
Droughtmaster and Red Angus bulls.

3.2. Practical meaning

The research results of the thesis are the bases for recommending and selecting the
crossbred between Brahman crossbred cows and Charolais, Droughtmaster, and Red Angus
bulls raised in Quang Ngai province. These results also contribute to the development of
high-quality beef production in Quang Ngai province, and valuable references for research
and teaching in animal husbandry.

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

Beef cattle husbandry in our country is considered an important livestock industry. The
total number of beef cattle in the country from 2015 to 2020 fluctuates from 5.4 to 6.1
million heads, of which crossbred cows account for over 50%. Similarly, the output of live
beef produced fluctuates from 2.9 to 3.5 thousand tons. There are three main methods of
raising beef cattle in our country: intensive farming, semi-intensive farming and extensive
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farming. Currently, the beef cattle raising method is tending to gradually transfer from
extensive farming to semi-intensive and intensive farming. The trend of cattle raising in
farm households and farms is more and more developing.

1.2. HYBRIDIZATION

Crossbreeding has been applied in most livestock production systems in general, and beef
cattle husbandry in particular throughout the world for decades to take advantage of heterosis
and influence of breeds. For livestock, heterosis is the phenomenon of crossbreeding between
individuals differing in origin, bloodline with higher vitality and productivity than the average
of their pure 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 animals all exhibited heterosis, but at different
levels of high and low depending on the crossbreeding systems and genetic ability of traits.
Traits of low heritability often have high heterosis. Therefore, to improve these traits, compared
to selection, crossbreeding is a faster and more efficient solution.

1.3. THE CROSSBRED COWS' REPRODUCTIVE PERFORMANCE AND THE
AFFECTING FACTORS

The fertility of cows is assessed based on the criteria on the cow itself and its herd.
Some indicators to assess reproductive performance of cows are presented such as the age
of the first estrus, the age of the first calving, time of re-estrus after calving, time of
successful insemination after calving, birth weight and the most important one is the calving
interval. Reproductive performance of cows is influenced by many factors such as genetics,
parity, nutrition, seasons and methods of care and management. Genetically, different breeds
or lines have different reproductive performance. On the other hand, reproductive traits
often have low heritability, so crossbreeding will give a high heterosis for these cases.
Therefore, in order to improve the fertility of cows, it is necessary to improve the genetics
for reproductive traits by selecting breeds or lines with good fertility and crosshreeding
between those breeds or lines to add value to these traits through heterosis and
complementary influences of the breeds. Besides, it is also vital to apply appropriate
nurturing and management measures.

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

The important traits assessing the beef cattles’ growth and meat performance include:
live body weight, average daily gain, relative weight gain, height at withers, girth of chest,
diagonal body length, live weight, dressing percentages, meat percentages, longissimus
muscle area and carcass compositions. The criteria assessing meat quality include: pH after
slaughter, drip loss/cooking loss percentages, color, toughness and chemical composition of
meat. According to Lyasota et al (2019), beef is divided into 3 types: the normal meat is
Red, Firm and Non-exudative (RFN); the PSE meat is Pale, Soft and Exudative; the DFD
meat is Dark, Firm and Dry.

The traits related to growth, meat productivity and quality of beef cattle have
heritability from the moderate to high, so they are more influenced by genetic factors. One
of the first and fastest solutions to improve growth, meat productivity and quality traits are
to improve the breed’s quality through crossbreeding. In addition, growth, meat productivity
and quality are also affected by factors such as nutrition, characterization, care,
management, etc. In addition, the quality of beef is also affected by the processing before,
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during and after slaughter, etc. Therefore, in order to improve the growth, meat productivity
and quality, beside focusing on researching on selection and crossbreeding to create the
breeds/ crossbred with high productivity following the desired directions, it is necessary to
apply appropriate management, care, rearing, and slaughtering procedures for each that
breed/ crossbred.

1.5. RESEARCH AND APPLICATION SITUATION OF CROSSBREEDING TO
ENHANCE PRODUCTION CAPACITY OF BEEF CATTLE IN THE WORLD AND IN
THE COUNTRY

Over the past decades, crossbreeding has been applied in many cattle husbandry
systems in the world and in Vietnam. Previously, the research on crossbreeding only started
with 2 breeds, but gradually crossbreeding among 3 breeds, 4 breeds and more have been
carried out, and many desired results have been obtained in the following generation due to
having individual heterosis, maternal heterosis, paternal heterosis.

Researches on improving fertility, growth, meat productivity and quality in our country
has been continuously conducted from 1975 to present. The research results are solid bases
for the application of technical advances in raising high-quality beef cattle.

CHAPTER 2. MATERIALS, CONTENTS AND METHODS
2.1. MATERIALS

Smallholders raise beef cattle. Brahman crossbred cows (75% Brahman bull and 25%
local cow) are raised at smallholders. Three crossbreds of Charolais x Brahman crossbred
(Ch x LBr), Droughtmaster x Brahman crossbred (Dr x LBr) and Red Angus x Brahman
crossbred (Re x LBr).

2.2. PLACE AND TIME OF THE STUDIES
2.2.1. Place

- Researching on the current situation of beef cattle raising; fertility of Brahman (Br)
crossbred cows mated with Charolais (Ch), Droughtmaster (Dr) and Red Angus (Re) bulls;
growth performance of Ch x LBr, Dr x LBr and Re x LBr crossbreds from birth to 18 months
of age was conducted at smallholders in 3 communes Tinh Giang, Tinh Hiep, Tinh Dong,
Son Tinh district, Quang Ngai province.

- Researching on the meat production capacity of fattening cattle of the Ch x LBr, Dr
x LBr and Re x LBr crossbreds from 18 to 21 months of age at a cattle farm in Nghia Thang
commune, Tu Nghia district, Quang Ngai province

- Researching on meat quality was carried out at the laboratory of the Faculty of Animal
Science and Veterinary Medicine, University of Agriculture and Forestry, Hue University.
2.2.2. Time

The studies were conducted from January 2017 to December 2020.

2.3. CONTENTS

Content 1: Researching on the current situation of beef cattle raising in Quang Ngai
province

Content 2: Researching on the reproductive performance of Br crossbred cows mated
with Ch, Dr and Re raised at smallholders in Quang Ngai province

Content 3: Researching on the growth performance of Ch x LBr, Dr x LBr and Re x
LBr crossbreds from birth to 18 months of age raised at smallholders in Quang Ngai
province.



Content 4: Researching on weight gain, meat productivity and quality of Ch x LBr, Dr
x LBr and Re x LBr crossbreds in fattening phase from 18 to 21 months of age in Quang
Ngai province.

2.4. METHODS
2.4.1. Research method of content 1

Researching on the livestock system: The study was conducted on 180 smallholders
raising beef cattle selected randomly in 3 communes: Tinh Giang, Tinh Hiep and Tinh Dong
- Son Tinh district, Quang Ngai province, from each commune selected 60 smallholders.
The necessary information for the quantification of the criteria for assessing the current
situations of beef cattle husbandry at smallholders is collected through direct interview with
smallholders by using a questionnaire.

Researching on reproductive performance of Br crossbred cows mated with Br bulls:
The study was conducted through surveying on 351 Br crossbred cows (122 heads in Tinh
Giang; 117 heads in Tinh Dong and 112 heads in Tinh Hiep). Reproductive performance
indicators include: age at first estrus (months), age at first mating (months), age at first
calving (months), time of pregnancy (days), time to return to oestrus after parturition (days),
time from calving to successful insemination (days), calving interval (days), number of
insemination doses to get pregnant (doses). Reproduction indicators were collected through
interviewing the smallholders by using a questionnaire and the smallholders' livestock
management book.

Researching on the growth capability of the crossbred of Brahman x Br crossbred
cows (Br x LBr): A total of 513 Br x LBr crossbreds from birth to 18 months of age (272
bulls and 241 cows), were measured to research the growth capability. The birth weight of
calves was determined by Nhon Hoa scale. The weight of calves over 1 month of age was
determined by electronic scales specialized for large cattle. The girth of chest and diagonal
body length were measured with a tape measure. The height at withers was measured with
a measuring rod.

2.4.2. Research method of content 2

Feed amount used for beef cattle: A total of 90 smallholders including 30 smallholders
raising Br crossbred cows mated with Ch bulls, 30 smallholders raising Br crossbred cows
mated with Dr bulls and 30 smallholders raising Br crossbred cows mated with Re bulls were
randomly selected for evaluating the amount of feed used for cows. The feed amount was
weighed and recorded at smallholders from the cow was pregnant until 3 months after calving.
Feed amount was measured with Nhon Hoa scale (30 kg) when feeding and daily leftovers
were weighed in the next morning. In each group of smallholders, each day, the type and
amount of feed for cattles was determined at 5 smallholders, continuously for 3 days. When
completing the measurement of the last smallholder of each group, the process returns to the
original smallholders of that group. The amount of dry matter (DM), crude protein (CP),
energy (ME) intake of cows was calculated daily, based on the amount of feed intake and the
content of DM, CP and ME in the feed. The nutritional value of feed was obtained from
published research results (Institute of Livestock Production, 2000), the nutritional value of
commercial feed was taken from the nutritional value on the package.

- Reproductive performance: Reproductive performance was evaluated on 373 Br
crossbred cows, in which 127 cows were inseminated by Ch, 120 by Dr and 116 by Re. The



average weight of cows was 283.2 kg. Each cow when mating had a record book with full
information for evaluating of reproductive performance.
2.4.3. Research method of content 3

Feed intake of beef cattle: Feed intake of the crosshreds was assessed by weighing the
amount of feed fed and leftovers in 90 smallholders, 30 smallholders/crossbred type. The
measuring the weight of feed for crossbreds as well as leftovers was carried out in the same
way as determining the amount of feed for cows in content 2.

Growth performance: The study was conducted on 246 crossbred calves between
LBr cows and Ch, Dr and Re bulls. In which, Ch x LBr had 91 heads (50 bulls, 41 cows);
Dr x LBr had 81 heads (46 bulls, 35 cows); Re x LBr had 74 heads (44 bulls, 30 cows).
The determination of the growth criteria was carried out similar to the evaluation of the
growth capability of Br x LBr crossbred in content 1. ADG (gram/day) = (The final body
weight — The initial body weight)/Raising time x 1000. Relative weight gain (%) = (The
final body weight — The initial body weight)/[(The final body weight + The initial body
weight)/2] x 100.

2.4.4. Research method of content 4

The experiment was designed in a Completely Randomized Design (CRD), including
3 treatments corresponding to three crossbred genotyepes. A total of 18 crossbred cattle at
18 months of age, 6 heads/crossbred genotype were used to conduct the experiment. The
body weight at 18 months of age of the Ch x LBr, Dr x LBr and Re x LBr crossbreds was
408.3; 371.2 and 382.2 kg, respectively. The experimental time was 90 days, the method of
rearing each individual, the amount of concentrate feed consumed was 1.2% (kgDM) of live
body weight, the average intake of elephant grass was 20-25kg/head and the straw was eaten
naturally. Concentrated feed (%DM) was mixed daily before feeding, from the raw materials
are dried peanut shells (10%), wet beer residue (30%), wet soybean meal (20%), rice bran
(20%) and cornmeal (20%). The chemical composition of the concentrated feed (according
to DM) included: DM (26.85%), CP (16.2%), NDF (35.82%), ADF (23.86%) and Ash
(4.21%).

Feed intake and feed conversion ratio (FCR): Weigh the amount of feed and leftovers
of each type daily. The amount of DM intake was determined based on the data of feed and
leftovers weighed daily and the results of analysis of the DM content of the corresponding
feeds. FCR = Total DM intake during the experimental period (kg)/Total weight gain during
the experimental period (kg).

Average daily gain (ADG): ADG was determined from the results of cattle weight at
the start and end of the experiment. The weight at each period was the average result of the
weight of 3 consecutive weighing days. The formula for calculating the ADG of cattle is
similar to content 3.

At the end of the experiment, 4 most representative cattle per crossbred were
slaughtered to evaluate meat performance and carcass composition. From each carcass,
approximately 2.5 kg of longissimus dorsi muscle (in ribs 7-12) was sampled to evaluate the
meat quality.

The criteria for assessing meat productivity include: Slaughter weight (kg), weight (kg)
and dressing percentage (%), weight (kg) and percentage of meat (%), weight (kg) and
percentage of meat types 1, 2, 3 (%), weight (kg) and bone percentage (%), weight (kg) and



fat percentage (%), longissimus dorsi muscle area between ribs 11 and 12. These indicators
are implemented according to the description of Dinh Van Cai (2007).

The criteria for assessing meat quality include: The pH value of meat was determined
by a handheld pH meter, at 1 hour (pH1), 12 hours (pH12), 24 hours (pH24) and 48 hours
(pH24) after slaughter. Meat color (L*, a*, b*) was determined at 12, 24 and 48 hours after
slaughter according to the method of Houben et al (2000). Drip loss of meat at 12, 24 and 48
hours after slaughter was determined by the method of Honikel and Hamm (1994). Cooking
loss of meat was determined at 12, 24 and 48 hours after slaughter according to the method
of Boccard et al (1981). The toughness of meat was determined according to the method of
American Meat Science Association (2015) at 12, 24 and 48 hours. Analysis of chemical
composition of feed: including DM according to AOAC (1996-930.15), Ash according to
AOAC (1990-942.05), CP through analysis of total nitrogen according to AOAC (1990-
984.13) (CP = N * 6.25), ADF according to AOAC (1990-973.18), and NDF according to
Van Soest (1991). Chemical analysis of meat: including DM in loin muscle determined
according to AOAC (1990-950.46B), Ash according to AOAC (1990-942.05), CP according
to AOAC (1990-981.10), and crude Fat according to AOAC (1990-960.39).

Economic efficiency: This is the difference between total revenue and total expenditure,
in which, the main part of revenue is mainly from selling beef cattle, and the expenditure is
spending on feed.

2.5. Methods of data analysis

The data were managed on Microsoft Excel 2007 software and analyzed using SPSS
20.0 software.

The statistical model for experiments researching on growth capability of Br x LBr
crossbred; reproductive performance of Br crossbred cows mated with Ch, Dr, Re bulls;
meat productivity and quality of Ch x LBr, Dr x LBr, Re x LBr crossbreds: Yij =y + Gi +
eij. In which, Yij: dependent variables; Gi: the effect of genotype i; eij: the random error.

The statistical model for growth capability assessment of Ch x LBr, Dr x LBr, Re x
LBr crossbred: Yijk =p + Ci + Pj + Ci x Pj + eijk. In which, yijk=dependent variables, Ci=
effect of genotype i, Pj= the effect of sex j, Ci x Pj = effect of interaction between genotype
i and sex j, eijk = the random error.

The treatments were considered to be different when P <0.05.
CHAPTER 3. RESULTS AND DISCUSSION
3.1. CURRENT SITUATION OF BEEF CATTLE HUSBANDRY IN QUANG NGAI
PROVINCE
3.1.1. Resource characteristics of smallholders

Table 3.1 showed that the number of smallholder was 4.4 people, of which more than
62% were the main laborers. The land area of surveyed smallholders was relatively high
with 24.5 sao (1 sao = 500m?)/ smallholder, of which agricultural land accounts for 39%. In
the agricultural land, a fairly large amount of land (33.8%) was used to grow grass for cattle.

Table 3.1. Resource characteristics of surveyed smallholders

Criteria Mean | Standard deviation |Min | Max
Total number of family members| 4.4 14 1 9
(people)
Number of main laborers (person) 2.8 14 1 7
Total area of land (sao0)? 24.5 24.2 3 | 184
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Agricultural land (sao0) 9.4 6.9 1 55
Forest land (sa0) 12.8 21.6 0 | 160
Grassland (sao) 3.2 1.9 05| 10
Elephant grass (sao) 2.3 15 05| 10
VA 06 grass (sao) 0.04 0.3 0 4

Natural grass (sao) 0.7 1.2 0 |75
Ghine grass (sao) 0.2 0.51 0 5

31 sao= 500 m?
3.1.2. Livestock scale, age and breed structure

The total number of beef cattle of each surveyed smallholder was 3.9
heads/smallholder. The livestock scale from 3 to 5 heads accounts for the highest percentage
(66.1%), and the lowest was the livestock scale >8 heads (0.6%). This showed that cattle
raising in Quang Ngai province is mainly small-scale. In the age structure of the herd, the
number of mother cows accounts for the highest proportion (45.9%), the percentage of other
types of cattle was low, the main cattle genotype raised is Br crossbred (98.3%) (Table 3.2).

Table 3.2. Size, age structure and breed of beef cattle of surveyed smallholders

Criteria Criteria Percentage (%)
Herd size a

(heads/smallholder) 39+18 -
1-2 16.7
b - 3-5 66.1
Scale by herd size (%) 6_8 166
>8 0.6
Cows have given birth 45.9
Cattle <6 months old 17.9
Age structure of herd Cattle from 6 to 12 months old 13.4
Cattle > 12 to 24 months old 17.1
Heifer > 24 months old 5.7
Breed The crossbreds with 75% of Brahman 98.3
Others 1.7

2: Standard deviation

3.1.3. Management, care and methods of raising

Table 3.3 showed that, farmers have paid certain attention to the care and rearing of
cattle. Specifically, the number of smallholders vaccinating breeding cow and beef cattle
was 97.2 and 84.9%, respectively. Similarly, bathing cattle was 95.0 and 92.1%,
respectively. More than 90% of smallholders recorded the date of insemination, predicted
the calving date. Captive farming accounted for 73.9% of surveyed smallholders. The
percentage of smallholders with permanent sheds accounts for 97.8% and only 2.2% of
smallholders have temporary sheds. The most commonly used method of insemination is
artificial insemination (91.6%).



Table 3.3. Management, care and rearing of cows of surveyed smallholders

The percentage of
Criteria Criteria smallholders applying (%)
Breeding cow | Beef cattle
Care Salt supplementation 99.4 93.18
management | Vaccination 97.2 84.9
Washing 95.0 92.1
Record the time of mating 93.3 -
Isolating cows being about to give birth 92.8 -
Predict the date of birth 91.7 -
Delivering 90.6 -
Deworming 77.8 71.4
estrus monitoring 55.6 -
Weaning early 37.9 -
Mineral supplementation 28.9 20.5
Vitamin supplementation 10.0 7.2
Livestock Captivity 73.9 73.9
method Freely grazing with supplemental feed 26.1 26.1
Stables Firm 97.8 97.8
Temporary 2.2 2.2
Breeding Artificial insemination 91.6 -
method Mate naturally 8.4 -

3.1.4. Types of feed used for cattles

The type of feed used for cows at smallholders was quite diverse (Table 3.4). Forage
types include cultivated grass, straw, natural grass and by-products. The main forage was
still grass and straw. The concentrated feeds include rice bran, corn flour, tapioca flour, rice,

industrial feed, milled rice and oil dry.

Table 3.4. Types of feed used for cattle of surveyed smallholders

Pregnant cows Postpartum cows Beef cattle
Types of feed | Number of |Percentage| Number of |Percentage| Number of |Percentag
Households (%) Households (%) Households | e (%)
Planted grass 175 97.2 175 97.2 175 97.2
Straw 125 69.4 125 69.4 175 97.2
Natural grass 43 23.9 48 26.7 45 25.0
By-products 17 9.4 25 13.9 14 7.8
Rice bran 158 87.8 163 90.5 161 89.4
Corn flour 127 70.8 115 63.9 120 66.7
Tapioca flour 89 49.4 80 44.4 73 40.6
Rice 10 5.5 6 3.3 6 3.3
Milled rice 14 7.8 10 515 12 6.7
Soybean cake 6 3.3 9 5.0 5 2.8
A 7 3.9 12 6.7 10 5.6
eed
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3.1.5. Reproductive performance of Brahman crossbred cows mated with Brahman bulls
LBr crossbred cows when mated with Br bulls have good fertility. The age at first calving
was 30.0 months and the successful return insemination after calving was 106.7 days (3.56
months). The parity interval was 391.8 days (13.1 months). The parity interval of LBr
crossbred cows in this study was shorter than the research results of Hoang Van Vinh et al
(2001) on 75% Br crossbred cows in Binh Dinh with 14 months, and research results of
Nguyen Ngoc Hai et al (2017) on purebred herd of Br in Binh Duong with 13.9 months.
Table 3.5. Reproductive performance of Brahman crossbred cows mated with Brahman bulls

Criteria Number of Mean Star?d"’!rd Min | Max
Cows Deviation

The Age at first oestrus (months) 191 20.3 3.73 12 36
The Age at first mating (months) 191 20.6 3.61 12 | 36
The Age at first calving (months) 191 30.0 3.56 21.0 | 45.3
Number of insemination doses to get 351 114 0.46 1 5
pregnant (dose)
Pregnancy time (days) 351 285.1 6.84 270 | 303
Time of postpartum oestrus (days) 351 102.1 55.1 29 | 300
Tlmg of successful return mating after 351 106.7 551 30 | 300
calving (days)
Calving interval 351 391.8 56.0 320 | 593

3.1.6.1 The live body weight

Table 3.6 showed that the average body weight of the Br x LBr crossbred at birth, 12
and 18 months of age in males was 25.4; 210.2 and 289.5kg respectively, in females was
24.2; 186.3 and 255.6kg respectively. This result was equivalent or higher than that of some
previous research results in some localities across the country such as Phi Nhu Lieu et al.,
(2017) researched on the Br x LBr crossbred in An Giang, Truong La (2017) researched on
the Brahman x Lai Sind (Br x LS) crossbred in Lam Dong, or PhamThe Hue (2010)
researched on the Br x LS crossbred in Dak Lak.

Table 3.6. The live body weight (kg) of the Brahman x Lai Brahman crossbred

(Mean £ SD)
Age Male Female
(months) | n Mean + SD n Mean+ SD P
Atbirth | 22 25.4+3.0 20 243+35 0.289
3 16 84.4+95 13 743+9.7 0.009
6 16 130.2 £17.3 13 123.6+17.1 0.315
9 15 170.5+31.2 11 162.5 +26.2 0.502
12 18 210.2 +34.5 14 186.3 £26.5 0.040
15 16 250.6 + 32.6 15 222.7+23.4 0.011
18 20 289.5+433.4 14 255.6 +28.1 0.013

SD: Standard Deviation
3.1.6.2. Dimensions of some basic measurements
The girth of chest of the Br x LBr crossbred at birth, 3, 9, 12 months of age didn’t have
differences between males and females (p>0.05). However, at 6, 15 and 18 months of age,
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the girth of chest of males was higher than that of females (p<0.05). The average girth of chest
of the Br x LBr crossbred at birth, 12, 18 months in males was 70.9; 139.3 and 157.2 cm
respectively, and females 68.5; 135.9 and 151.3 cm respectively (Table 3.7). The results of
the girth of chest measurement in our research are higher than that of some previous ones on
Br, or Br x LS in the studies of Luong Anh Dung (2011), Pham The Hue (2010).

Table 3.7. The girth of chest (cm) of the Brahman x Lai Brahman crossbred (Mean + SD)

Age Male Female

(months) | n Mean = SD n Mean + SD P

Atbirth | 22 709 +4.79 20 68.5+4.4 0.103
3 16 97.3+8.3 13 95.7+5.1 0.544
6 16 117.9+6.9 13 1149 +8.1 0.005
9 15 1275+11.0 11 125.7+£8.1 0.653
12 18 139.3+9.9 14 1359+ 7.6 0.296
15 16 148.0+£11.6 15 1429 +£9.3 0.043
18 20 157.2+12.8 14 151.3+9.1 0.018

SD: Standard Deviation
Diagonal body length of the Br x LBr crossbred at birth, 12, 18 months in male was
59.9; 115.8 and 126.2 cm, respectively, in female was 55.9; 110.6 and 122.9 cm,
respectively (p<0.05) (Table 3.8). Our research results are equivalent or higher than some
previous ones on Br x LS crossbred or Br.
Table 3.8. The diagonal body length (cm) of the Brahman x Lai Brahman crossbred

(Mean + SD)
Age Male Female
(months) | n Mean + SD n Meanz SD P
Atbirth | 22 59.9+38 20 55.9+4.7 0.005
3 16 80.2+10.1 13 76.3+8.6 0.281
6 16 93.2+7.0 13 91.8+46 0.540
9 15 104.1+6.1 11 102+12.4 0.578
12 18 1158+7.7 14 1106 +7.9 0.040
15 16 120.9+4.9 15 117.74+9.2 0.042
18 20 126.2+9.9 14 1229+7.1 0.041

SD: Standard Deviation
The height at withers of the Br x LBr crossbred at birth, 3, 15 and 18 months of age
was different between males and females (p<0.05), but there were no differences at 6, 9 and
12 months of age (p>0.05). The height at withers of the Br x LBr crossbred at birth, 12, and
18 months of age in males was 67.8; 111.8 and 119.2 cm, and females 66.3; 110.7 and 116.1
cm, respectively (Table 3.9).
Table 3.9. The height at withers (cm) of the Brahman x Lai Brahman crossbred

(Mean = SD)
Age Male Female
(months) | n Mean + SD n Mean + SD b
Atbirth | 22 67.8+4.1 20 66.3+3.8 0.027
3 16 87.9+59 13 849+54 0.036
6 16 99.4+73 13 98.2+4.4 0.603
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9 15 106.6 £ 5.6 11 105.6 £9.0 0.751
12 18 111.8+4.8 14 110.7+3.4 0.469
15 16 1156+4.4 15 113.0+54 0.042
18 20 119.2+8.0 14 116.1+5.5 0.028

SD: Standard Deviation

3.2. REPRODUCTIVE PERFORMANCE OF BRAHMAN CROSSBED COWS
MATED WITH CHAROLAIS, DROUGHTMASTER, AND RED ANGUS BULLS
RAISED AT SMALLHOLDERS IN QUANG NGAI PROVINCE
3.2.1. Feed amount used for Brahman crossbred cows in stages of pregnancy and raising
the calves

The results of Table 3.10 showed that the feed intake of Br crossbred cows mated with
Ch, Dr or Re bulls was not different (p>0.05). The intake of DM, CP and ME of cows during
pregnancy ranges from 6.9 to 7.5 kg/day, from 0.6 to 0.7 kg/day and from 14.6 to 15.5
Mcal/day, respectively. Similarly, the intake of DM, CP, ME in the period of raising the
calves was from 7.5 to 7.6 kgDM/day, 0.7 kg/day and 15.5-15.9 Mcal/day, respectively. All
values of DM, CP and ME intake in this study were equivalent to or higher than those of
standard level by Kearl (1982) for pregnant and cows raising the calves (with the same
weight, average 283.2 kg) in tropical countries.

Table 3.10. Feed intake/day in stages of pregnancy and raising the calves of Brahman

crossbred cows mated with Charolais, Droughtmaster and Red Angus bulls (Mean + SD)

Bull genotypes
Criteria Charolais | Droughtmaster | Red Angus p
(n=30) (n=30) (n=30)
The first 3 months of pregnancy
Concentrate intake (kg DM) 05+04 06+04 05+05 ]0.393
Forage intake (kg DM) 6.4+1.0 6.3+0.8 6.5+0.7 |0.526
Total feed intake (kgDM) 70+1.2 6.9+0.9 7.0+08 ]0.943
Percentage of concentrate (%) 74+£6.2 9.0+£6.0 6.7+6.5 |0.354
Crude protein intake (kg) 0.6+0.1 06+0.1 0.6+0.1 ]0.950
ME intake (Mcal) 14.7+23 146+1.38 147+1.8 |0.948
Crude protein in feed (%) 9.3+04 9.2+0.5 9.2+0.6 |0.586
The middle 3 months of pregnancy
Concentrate intake (kg DM) 05104 06+04 04+05 |0.130
Forage intake (kg DM) 6.6+0.9 6.5+0.8 6.6+0.7 |0.916
Total feed intake (kgDM) 7.1+£09 71+11 70+09 ]0.854
Percentage of concentrate (%) 74+59 8.2+5.0 51+5.9 |0.094
Crude protein intake (kg) 0.7+0.1 0.7+0.1 0.6+0.1 |0.572
ME intake (Mcal) 148+1.9 151+24 145419 |0.575
Crude protein in feed (%) 9.4+0.6 9.2+04 9.2+0.7 ]0.437
The final 3 months of pregnancy
Concentrate intake (kg DM) 0.6+0.5 0.7+0.5 05+05 |0.178
Forage intake (kg DM) 6.9+1.0 6.5+1.0 6.7+0.7 |0.244
Total feed intake (kgDM) 75+1.1 73+x1.1 7.2+08 |0.625
Percentage of concentrate (%) 7.3+6.1 10.1+7.3 71+56 |0.136
Crude protein intake (kg) 0.7+0.1 0.7+0.1 0.7+0.1 |0.696
ME intake (Mcal) 155+24 154+23 151+1.9 |0.760
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Crude protein in feed (%) | 92+06 | 92+06 | 92+07 [0.966
3 months postpartum
Concentrate intake (kg DM) 0.8+£0.5 0.8+0.5 0.9+05 |0.837
Forage intake (kg DM) 6.7+1.2 69+1.1 6.7+0.8 |0.806
Total feed intake (kgDM) 75+1.2 76+1.1 76+1.0 |0.886
Percentage of concentrate (%) 105+7.0 9.9+6.9 109+5.9 |0.865
Crude protein intake (kg) 0.7+0.1 0.7+0.1 0.7+£0.1 |0.769
ME intake (Mcal) 159+238 159+23 155422 ]0.791
Crude protein in feed (%) 9.5+0.7 9.3+£0.7 9.1+0.8 |0.273

SD: Standard Deviation; DM: Dry Matter, ME: Metabolisable energy
3.2.2. Reproductive performance

The results of Table 3.11 showed that the time of oestrus after calving of Br crossbred
cows mated with Ch, Dr, Re bulls ranges from 107 to 110 days (p>0.05). This result was
longer when Br crossbred cows were mated with Br bulls (102 days- research content 1). The
time of successful insemination after calving of Br crossbred cows mated with Ch, Dr and Re
bulls ranges from 109 to 111 days (p>0.05). Similarly, the parity interval ranged from 394 to
397 days (p>0.05), longer than that of this crossbred cow mated with Br bulls with 391.8 days
(research content 1). However, in general, when Br crosshred cows were mated with Ch, Dr,
Re bulls, they have good reproductive performance.
Table 3.11. Reproductive performance of Brahman crossbred cows mated with Charolais,

Droughtmaster and Red Angus bulls (Mean + SD)

Bull genotypes
Trait Charolais | Droughtmaster | Red Angus | p
(n=137) (n=120) (n=116)

Pregnancy time (days) 285.2+5.1 285.4+5.9 284.7£6.4 |0.654
ggz;l)’er of semen doses/pregnant cow 12405 12405 12405 |0.909
Percentage of alive birth calves (%) 99.2 98.5 100 0.346
Percentage of cows with difficult calving (%) 3.7 1.7 2.6 0.637
Birth weight (kg/head) 28.6 3.2 27.2°+34 27.5°+3.0 |0.002
Time of postpartum estrus (days) 1104 +£429 | 107.7+41.6 |106.8+44.4/0.784
Time of successful return mating after | 111 54 454 | 1103+406 |109.0+43.7|0.919
calving (days)

Calving interval 396.4+42.4 | 395.7+40.6 |393.7+43.5)|0.874

ab: Mean values in the same row with different uppercase letters are different, p < 0.05
3.3. GROWTH PERFORMANCE OF CHAROLAIS x LAl BRAHMAN, DROUGHTMASTER
x LAl BRAHMAN AND RED ANGUS x LAl BRAHMAN CROSSBRED FROM BIRTH TO 18
MONTHS OF AGE AT SMALLHOLDERS IN QUANG NGAI PROVINCE
3.3.1. Feed intake

The results of Table 3.12 showed that the feed intake of the crossbreds increased
gradually with stages of age. At each stage, the feed intake of the crossbreds were equivalent,
except for the period of from 10 to 12 months of age with DM and CP intake had differences
(p<0.05). The total feed intake of Ch x LBr, Dr x LBr and Re x LBr crossbreds at the stages
of 6-9, 10-12, 13-15 and 16-18 months of age was 2.8; 5.5; 6.6 and 8.0 kgDM/day, 2.9; 5.8;
6.5 and 8.1 kgDM/day and 2.9; 5.3; 6.6 and 8.1 kgDM/day, respectively; similarly for the
amount of CP intake was 0.3; 0.5; 0.6 and 0.8 kg/day, 0.2; 0.5; 0.5 and 0.7 kg/day, 0.2; 0.4;
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0.6 and 0.7 kg/day, respectively and ME intake was 5.9; 11.3; 13.6 and 16.6 Mcal/day, 6.2;
11.7; 13.1 and 16.5 Mcal/day, 6.2; 10.8; 13.5 and 16.5 Mcal/day, respectively. Feed intake
of calves/cattles at the stages of age in this study was equivalent to the recommendations of
Kearl (1982) for beef cattle in developing countries according to different ages with the
average weight gain of 0.5kg/head/day. The results of this study showed that farmers, in
general, paid more attention and provided enough feed for cattle, although the amount of
concentrate in the diet was still low (ranging from 10 to 16%).
Table 3.12. Feed intake/day of Charolais x Lai Brahman, Droguhtmaster x Lai Brahamn
and Red Angus x Lai Brahman crossbreds

The crossbreds
Criteria Charolais X Drou_ghtmaster X Re_d Angus x D
Lai Brahman Lai Brahman Lai Brahman
(n=30) (n=30) (n=30)
6-9 months of age

Concentrate intake (kg DM) 0.3+0.3 0.4+0.3 0.4+0.2 0.414
Forage intake (kg DM) 2.5+0.6 2.6+0.4 2.5+0.4 0.578
Total feed intake (kgDM) 2.8+0.8 2.9+0.5 2.9+0.5 0.558
Percentage of concentrate (%) 10.3+8.3 12.4+9.2 15.5+8.0 0.067
Crude protein intake (kg) 0.3+0.1 0.2+0.5 0.240.1 0.936
ME intake (Mcal) 5.9+1.6 6.2+1.1 6.2+ 0.9 0.541
Crude protein in feed (%) 8.9+0.7 8.5+0.5 8.8+0.6 0.069

10-12 months of age
Concentrate intake (kg DM) 0.840.5 0.6+0.5 0.7£0.5 0.314
Forage intake (kg DM) 4.7°+1.1 5.2°+1.0 4.6°+0.8 0.040
Total feed intake (kgDM) 5.5+1.3 5.8+1.2 5.3+1.1 0.219
Percentage of concentrate (%) 14.68.3 10.1+6.9 12.3+8.3 0.092
Crude protein intake (kg) 0.540.1 0.540.1 0.4+0.1 0.222
ME intake (Mcal) 11.3+25 11.7+25 10.8+2.0 0.315
Crude protein in feed (%) 8.97+0.8 8.4°+0.8 8.4°+0.8 0.005

13-15 months of age
Concentrate intake (kg DM) 0.9+0.5 0.840.4 0.9+0.5 0.251
Forage intake (kg DM) 5.6+0.9 5.7+0.7 5.7+0.9 0.973
Total feed intake (kgDM) 6.6+1.1 6.5+0.7 6.6+1.1 0.811
Percentage of concentrate (%) 15.246.5 12.345.4 13.946.8 0.205
Crude protein intake (kg) 0.6+0.1 0.54+0.1 0.6+0.1 0.386
ME intake (Mcal) 13.6+£2.5 13.1+1.4 13.542.3 0.608
Crude protein in feed (%) 9.1+0.95 8.8+0.78 8.91+0.84 0.190

16-18 months of age
Concentrate intake (kg DM) 1.240.4 1.1+04 1.140.5 0.583
Forage intake (kg DM) 6.8+1.5 6.9+0.8 7.0£1.3 0.774
Total feed intake (kgDM) 8.0£1.6 8.1+0.8 8.1+1.3 0.930
Percentage of concentrate (%) 15.7+6.7 14.3+4.8 13.745.5 0.356
Crude protein intake (kg) 0.8+0.7 0.7+0.1 0.7£0.1 0.440
ME intake (Mcal) 16.3+3.4 16.5+1.7 16.5+2.8 0.948
Crude protein in feed (%) 10.2+11.5 8.9+0.4 8.8+£0.5 0.354

SD: Standard deviation, 2°: The values in the same row with different letters are different
(p<0.05), DM: Dry Matter, ME: Metabolisable energy
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3.3.2. Growth performance
3.3.2.1. Live body weight

Breed, and gender had an influence on the body weight of the crossbreds at different stages of age (p<0.05), but the interaction
between breed and gender had no effects (p>0.05). The birth weight of the crossbreds ranged from 27.8 to 29.1 kg for male calves, and
from 26.5 to 28.2 kg for female calves. The Ch x LBr crossbred had the highest birth weight, followed by Dr x LBr and Re x LBr crossbreds
(p<0.05). The birth weight of these crossbreds was higher than that of the Br x LBr crossbred (research content 1) from 9.4 to 14.6% for
male calves, and from 9.0 to 16.0% for female calves. The body weight at 18 months of age of Ch x LBr, Dr x LBr and Re x LBr crossbreds
in males was 382.8; 331.7 and 350.7 kg, respectively and for females 336.0; 302.4 and 323.5 kg respectively. At this age, the Ch x LBr
crossbred had a higher weight compared to the other two crossbreds, and the Re x LBr crossbred had a higher weight compared to Dr x
LBr (p<0.05). And at this age, in the same hybrid combination, the male had a higher weight compared to the female (p<0.05) (Table
3.13). This result showed that the progeny of Br crossbred cows and Ch, Dr and Re bulls in Quang Ngai had quite high weight, and were
superior to the Br x LBr crossbred, from 14.6 to 32.2% for males and from 18.3 to 31.4% for females. At the same time, the body weight
of the crossbreds in this study were higher than in some domestic studies. The body weight at 18 months of age of the Ch x LS crossbred
was 308.8 kg (Pham Van Quyen et al., 2001), the Dr x LS crossbred was 309.8 kg (Dinh Van Cai, 2006), the Re x LS crosshred was 327.3
kg (Truong Laetal., 2017).

Table 3.13. Live body weight (kg) of crossbred cattles between Brahman crossbred cows and Charolais, Droughtmaster, Red Angus
bulls (Mean + SD)
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The crossbreds
Age Charolais x Lai Droughtmaster x Lai Red Angus x Lai P
(months) Brahman Brahman Brahman Pc Por -
Male Female Male Female Male Female
(n=50) (n=141) (n =46) (n=35) (n=44) (n=30)
Atbirth | 29.1+2.6 28.2+2.9 27.8+2.9 26.5+2.9 27.9+2.8 26.942.9 | 0.001 | 0.004 |0.909
3 99.5+10.0 | 88.0+7.6 92.9+12.3 85.2+13.4 94.5+11.1 85.7+6.8 | 0.011 |<0.001|0.508
6 152.7+18.1 | 143.2+15.4 | 141.7+10.8 133.6+16.1 | 146.7+17.8 | 137.6+14.9 |<0.001 | <0.001 | 0.961
9 202.8+24.8 | 188.6+21.3 | 183.4+21.8 174.2419.2 | 191.5+26.6 | 185.7+23.8 [<0.001| 0.001 |0.520
12 256.1+32.8 | 240.3+23.2 | 230.2+26.2 217.4425.3 | 238.4+29.6 | 231.3+£19.7 |<0.001 |<0.001 | 0.596
15 319.2+32.1 | 289.6+23.2 | 280.3+32.2 258.9+26.4 | 291.0+29.1 | 278.4+20.6 | <0.001 |<0.001 | 0.162
18 382.8+35.9 | 336.1+25.2 | 331.7+£34.3 302.4+26.7 | 350.7431.8 | 323.5+25.2 |<0.001 | <0.001 | 0.080
SD: Standard Deviation, G: Genotype, GT: Gender, G*GT: Interaction between genotype and gender




3.3.2.1. Daily weight gain
The average daily weight gain from birth to 18 months of age of the crossbred cattle between Br crossbred cows and Ch, Dr, Re
bulls for males were 654.9; 562.8 and 597.7 g/head/day, respectively and females were 570.1; 511.0 and 549.4 g/head/day, of which the
highest was Ch x LBr crossbred and the lowest was Dr x LBr crossbred (p<0.05). In the same the crossbred, males always had higher
daily weight gain than that of females (p<0.05). The results showed that the genetic nature of the sire, and the gender had a very obvious
influence on the absolute growth in the hybrid offspring’s generation. Dinh Van Cai (2006) reported that the average daily weight gain
from birth to 18 months of age of Ch x LS and Dr x LS crossbreds raised in Binh Duong was 543 and 494 g/head/day, respectively.
Pham Van Quyen (2001) reported that the average daily weight gain from birth to 18 months of age in the Ch x LS crossbred raised in
Binh Duong was 523 g/head/day. Thus, compared with the results of these studies, the results of our study were much higher.
Table 3.14. Daily weight gain (g/head/day) of crossbred cattle between Brahman crossbred cows and Charolais, Droughtmaster, Red
Angus bull (Mean + SD)

The crossbreds
Age Charolais x Lai Droughtmaster x Lai Red Angus x Lai

(months) Brahman Brahman Brahman Pc Per | Porar

Male Female Male Female Male Female

(n=50) (n=141) (n = 46) (n=35) (n=44) (n=230)
At birth - 3 |781.9+118.6| 664.8+79.0 | 724.4+136.6 | 652.2+137.2 | 739.6£120.5| 653.9+62.9 | 0.116 | <0.001 | 0.424
4-6 557.84253.5| 518.3+161.9 | 495.1+170.1 | 467.0+£135.4 |513.4+196.5|494.4+175.1| 0.146 | 0.242 | 0.943
7-9 563.8+311 | 526.6+223.9 | 502.4+214.3 | 470+122.5 |140.4+211.3|501.3+205.3| 0.244 | 0.220 | 0.996
10-12 611.7+322.3| 600.2+173.5 | 528.4+208.1 | 475.2+165.5 |553.8+135.2 |541.9+285.2| 0.012 | 0.382 | 0.801
13-15 712.14269.0| 537.3+132.8 | 563.3+197.2 | 463.2+133 |603.9+167.5|526.8+220.3| 0.001 | <0.001 | 0.247
16-18 731.2+269.1| 521+143.7 |651.0+417.8 | 457.9+114.1 |667.2+201.1 |511.8+359.8| 0.240 | <0.001 | 0.817
Ss-6 686.5+102.6| 639.0+86.8 | 632.9+59.5 595.0483 | 659.5+94.5 | 615.3+84.0 | 0.001 | <0.001 | 0.935
At birth -12 | 630.5+94.4 | 589.1+63.9 | 562.3+73.2 | 530.4+69.7 | 584.5+80.6 | 567.8+54.8 | <0.001 | 0.002 | 0.583
At birth -18 | 654.9+67.7 | 570.1+46.5 | 562.8463.8 | 511.0+49.3 | 597.7457.9 | 549.4+47.0 | <0.001 | <0.001 | 0.075

SD: Standard Deviation, G: Genotype, GT: Gender, G*GT: Interaction between genotype and gender
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3.3.2.3. Relative growth

The data in Table 3.15 showed that breed and gender as well as the interaction between breed and gender had no effects on the
relative growth of the crossbreds at the stages from birth to 6 months of age and from birth to 12 months of age (p>0.05). However,
breed and gender had effects on relative growth from birth to 18 months of age (p<0.05), but there was no interaction between breed
and gender at this stage (p>0.05). The relative growth of the crossbreds decreased with the age, complied the rule of uneven growth and

development and the rule of growth and development according to the stages of cattle.
Table 3.15. Relative growth (%) of crossbred cattles between Brahman crossbred cows and Charolais, Droughtmaster, Red Angus bulls

(Mean + SD)
The crossbreds

Age Charolais x Lai Brahman | Droughtmaster x Lai Brahman | Red Angus x Lai Brahman

(months) Male Female Male Female Male Female Pc | Per |Poror
(n =50) (n=41) (n =46) (n=35) (n=44) (n=30)

At birth - 3 109.1+9.8 102.9+8.5 | 107.4+11.2 104.4+£9.4 108.3+9.3 104.6£6.6 |0.928| 0.001 | 0.508
4-6 24.4+7.6 24.4+10.4 23.618.4 23.847.6 23.448.9 24.149.3 0.84 | 0.775 | 0.965
7-9 18.2+10.3 18.2+7.1 17.9+7.2 17.8+4.6 18.4+6.6 17.7¢6.9 10.951| 0.762 | 0.947
10-12 15.318.1 16.3+4.8 14.8+5.8 14+4.3 15.1+3.6 155485 0.321] 0.803 | 0.668
13-15 14.5+6 11.9+3.9 12.9+4.3 11.5+£3.6 13.4+4.2 12.0£5 0.344] 0.002 | 0.586
16-18 12.2+4.3 9.8+2.8 12.8+9.2 9.6+2.5 12.2+3.8 9.9+7.2 0.973]<0.001| 0.858
At birth - 6 135.4+8.6 133.4+£8.2 | 134.4+6.6 133.5+6.6 135.5+7.7 134.2+8.8 |0.765] 0.175 | 0.895
Atbirth -12 | 158.7+5.9 157.845.3 | 156.6+6.3 156.2+5.8 157.645.6 158.2+5.1 |0.097| 0.752 | 0.722
Atbirth -18 | 171.5+3.8 168.9+3.6 | 168.9+3.6 167.6+4.1 170.4+3.2 169.2+3.7 |0.002|<0.001| 0.392

SD: Standard Deviation, G: Genotype, GT: Gender, G*GT: Interaction between genotype and gender

3.3.2.4. Dimensions and some basic measurements
Breed and gender had an influence on girth of chest of the crossbreds at different ages (p<0.05), but the interaction between breed

and gender had no effect (p>0.05). At 12 and 18 months of age, the girth of chests of Ch x LBr and Re x LBr crossbreds were similar,
and the Dr x LBr crossbred was the lowest (p<0.05). The girth of chest of these crossbreds was higher than that of the Br x LBr crossbred
(research content 1) (Table 3.16). The results of this study were also slightly higher than previously published results of researches on
girth of chest at the same age of LS cows with Ch, Dr and Re bulls (Pham Van Quyen. et al, 2017; Van Tien Dung, 2012; Pham The
Hue, 2010).
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Table 3.16. The girth of chest (cm) of crossbred cattles between Brahman crossbred cows and Charolais, Droughtmaster, Red Angus

bulls (Mean + SD)

The crossbreds
Age Charolais x Lai Brahman Droughtmaster x Lai Red Angus x Lai

(months) Brahman Brahman P . Por P e

Male Female Male Female Male Female

(n=50) (n=141) (n =46) (n=35) (n=44) (n=30)
At birth 77.2+6.0 75.4+3.7 75.2+4.6 73.1+3.9 75.5+4.7 72.3+6.1 0.008 | 0.001 | 0.940
3 104.3+6.9 102.2+7.6 98.9+5.5 97.1+£7.0 100.3+7.2 97.2+8.9 | <0.001 | 0.013 | 0.838
6 124.5+6.6 119.448.7 | 119.546.6 | 117.2+5.4 | 122.9+9.2 | 117.2+12.7 | 0.019 | <0.001 | 0.423
9 138.3+6.9 134.946.5 | 132.1+7.0 | 129.5+7.8 136+8.5 133.5+6.9 | <0.001 | 0.003 | 0.934
12 149.1+8.2 146.146.0 | 142.5+7.7 | 138.2+8.0 | 147.4+9.4 | 143.9+6.1 | <0.001 | <0.001 | 0.854
15 163.0+7.2 157.545.7 | 153.248.3 | 147.5+9.0 | 159.2+7.2 | 154.5+7.2 | <0.001 | <0.001 | 0.918
18 174.7+7.8 168.9+6.6 167.6+4 159.2+8.6 | 173.7+28.0 | 166.3+7.4 | <0.001 | <0.001 | 0.826

SD: Standard Deviation, G: Genotype, GT: Gender, G*GT: Interaction between genotype and gender
Table 3.17 showed that the diagonal body length also develops in the same way as the development trend of the girth of chest.
Breed and gender had an influence on cross-body length of crossbreds at different ages (p<0.05), but the interaction between breed and
gender had no effect (p>0.05). The diagonal body length of crossbreds in this study was higher than the results of the research on the
diagonal body length of Br x LBr (research content 1) and the crossbreds of LS cow with these bull breeds at the same age (Pham Van
Quyen et al., 2018, Dinh Van Tuyen et al., 2010, Truong La, 2008).
Table 3.17. Diagonal body length (cm) of crossbred cattles between Brahman crossbred cows and Charolais, Droughtmaster, Red
Angus bulls (Mean+ SD)

The crossbreds
Age Charolais x Lai Brahman | Droughtmaster x Lai Brahman | Red Angus x Lai Brahman
(months) Male Female Male Female Male Female Pc Por |Pewor
(n =50) (n=41) (n =46) (n=35) (n=44) (n=30)
At birth 65.8+4.4 64.5+5.9 65.6+5.1 62.1+4.1 62.8+£3.7 62.6+5.1 0.005 | 0.007 | 0.079
3 85.1+5.2 82.31£5.6 81.3+4.9 80.4+6.2 83.3+6.6 80.7+5.6 0.005 | 0.006 | 0.497
6 98.9+5.4 96.9+7.1 95.8+5.1 94.1+6.6 99.3+£7.1 95.646.1 0.005 | 0.002 | 0.583
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9 110.4+5.5 107.5+£5.4 106.9+5.8 105.1+6.3 109+6.3 106.4+4.9 | 0.004 | 0.005 | 0.734
12 120.7+6.2 119.6+4.9 117.1+7.1 115.0+5.6 118.8+5.6 117.24#5.1 |<0.001| 0.042 | 0.864
15 129.3+54 126.9+4.5 125.3+5.7 121.3+54 126.5+4.8 124.9+6.6 |<0.001<0.001| 0.353
18 136.5+6.1 132.7+4.3 131.9+6.1 127.7+6.8 133.2+4.5 131.5+3.9 |<0.001|<0.001 | 0.347

SD: Standard Deviation, G: Genotype, GT: Gender, G*GT: Interaction between genotype and gender

Table 3.18 showed that breed and gender had an influence on height at withers of crossbreds at different ages (p<0.05), however the
interaction between breed and gender had no effect (p> 0.05). The height at withers grew fastest from birth to 6 months of age, slowed
down in the following stages. Tables 3.17 and 3.18 showed that, from birth to under 12 months of age, calves had higher height at withers
than diagonal body length, from 12 months of age onwards, on the contrary, diagonal body length was larger than height at withers. This
result was consistent with the rapid development of the axial bone after birth and the fact about the cattle's shape changes with age, at birth,
it is taller in shape than longer in shape and conversely in mature period (Nguyen Duc Hung et al., 2008).

Table 3.18. The height at withers (cm) of the crossbred cattles between Brahman crossbred cow and Charolais, Droughtmaster, Red
Angus bulls (Mean £ SD

The crossbreds
Age Charolais x Lai Brahman | Droughtmaster x Lai Brahman | Red Angus X Lai Brahman
(months) Male Female Male Female Male Female Pa Por | Pewor
(n=50) (n=141) (n =46) (n=35) (n=44) (n=230)
Atbirth | 71.2+3.5 69.9+3.9 69.8+4.1 67.4+3.9 69.9+3.7 68.6+3.7 0.003 | 0.001 | 0.573
3 91.945.3 89.9+4.2 87.1+4.2 86.9+4.9 91.0+5.9 87.8+3.8 <0.001 | <0.001 | 0.099
6 103.7+£4.8 100.7+45.6 100.2+4.5 99.6+5.3 102.8+6.4 101.3+3.9 0.009 | 0.015 | 0.323
9 111.8+4.3 108.7+5.8 108.6+5.8 107.5+4.9 109.2+6.6 108.3+4.4 0.030 | 0.016 | 0.362
12 115.445.4 113.6x4 112.845.5 110.745.1 114.7+£3.9 113.743.7 | <0.001 | 0.009 | 0.790
15 119.9+3.9 117.9+2.5 117.7¢4.7 114.7£4.5 118.7+2.8 116.8+3.8 | <0.001 | <0.001 | 0.658
18 124.1+£3.6 121.1+2.2 121.5+4.1 120.2+3.1 122.5+2.9 121.1+1.8 0.002 | <0.001 | 0.119

SD: Standard Deviation, G: Genotype, GT: Gender G*GT: Interaction between genotype and gender
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3.4. DAILY WEIGHT GAIN, MEAT PRODUCTIVITY AND QUALITY OF
CHAROLAIS x LAl BRAHMAN, DROUGHTMASTER x LAl BRAHMAN AND
RED ANGUS x LAl BRAHMAN CROSSBRDS IN THE FATTENING PERIOD
FROM 18 TO 21 MONTHS OF AGE

3.4.1. Feed intake and daily weight gain

The amount of DM ingested by Ch x LBr, Dr x LBr and Re x LBr crossbreds ranged
from 9.86 to 10.33 kgDM/head/day (p<0.05). The amount of DM intake calculated
according to % LW in the Ch x LBr crossbred (2.30%) was lower than that of the other two
crossbreds (p<0.05), while there was no difference in feed intake between the Re x LBr
(2.36%) and Dr x LBr (2.36%) (p>0.05).

The DM intake of three crossbreds was consistent with the recommendations of Kearl
(1982) for beef cattle raised in tropical developing countries. There was no difference in feed
conversion ratio among three crossbreds (p>0.05). The daily weight gain of three crossbreds
was quite high (1,039 - 1,282 g/head/day). The weight gain of Ch x LBr crossbred was higher
than that of two-Re x LBr and Dr x LBr crossbreds (p<0.05). However, there was no statistical
difference between Re x LBr and Dr x LBr crossbreds (p>0.05).

Table 3.19. Feed intake, weight gain and feed conversion ratio of three crossbreds during
the fattening period from 18 to 21 months of age (Mean + SD)

The crossbreds
Charolais x | Droughtmaster | Red Angus x p

Criteria Lai Brahman | x Lai Brahman | Lai Brahman
(n=6) (n=6) (n=6)
Total feed intake 10.332+0.37 | 9.50°+0.42 9.86%+0.54 |0.019
(kgDM/head/day)
DM intake (% LW) 2.30240.02 2.36+0.03 2.36°+0.04 |0.022

Amount of concentrate intake | 5124021 | 4.69%+0.24 | 4.92%:+035 |0.023
(kgDM/day)

Roughage intake (kg DM/day) | 5.15%0.17 4.81+0.23 494021 |0.120
FCR 8.12+0.76 9.19+0.97 8.73x0.65 |0.102
The initial weight (kg) 408.3%17.4 | 37124229 | 382.2%+27.6 |0.037
The final weight (kg) 523.7%£18.9 | 465.0+27.5 | 484.3°+31.3 |0.005
ADG (g/day) 128224124 | 1.039°+113 | 1.134°+92 |0.006

FCR: Feed Conversion Ratio, DM: Dry matter, ADG: Average daily gain, #°: In the
same row with different letters, the difference is statistically significant (p) <0.05).
3.4.2. Carcass productivity and composition

The results of Table 3.20 showed that the dressing percentage of Ch x LBr, Dr x LBr and
Re x LBr crossbreds had no statistical difference (p>0.05). The percentage of meat (%
slaughter weight) of the three crossbreds was quite high (45.2; 43.9 and 42.6%) (p<0.05). The
percentage of meat type 1, 2 and 3 compared to the weight of meat in all three crossbreds did
not differ significantly (p>0.05). LMA of Ch x LBr, Dr x LBrand Re x LBr crossbreds reached
93.0; 85.8 and 92.4 cm? respectively (p>0.05). The results of our study were equivalent to, or
higher than some recent published results on the clinical trials between LS cows and these bull
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breeds in the research of Pham Van Quyen et al. (2019), Truong La (2017), Nguyen Quoc Dat
et al (2008).
Table 3.20. Productivity and carcass composition of three crossbreds (Mean + SD)
The crossbreds
Charolais x | Droughtmaster x | Red Angus x

riteria Lai Brahman Lai Brahman Lai Brahman P
(n=4) (n=4) (n=4)

Slaughter weight (kg) 516.0 £ 13.7 457.0°+21.2 475.3°+24.4 | 0.007
Dressing We|ght (kg) 3126& + 133 2756bi 135 2955ab + 233 0043
Dressing percentage % 60.6 £ 2.0 60.3+1.2 62.1+2.3 0.390
The weight of meat (kg) 233.22+8.4 200.6° + 6.7 202.3°+12.8 | 0.002
The percentage of meat (% | 4522409 43.9%+1.1 426°+15 |0.033
slaughter weight)

Grade | meat (% meat) 488+ 0.4 473 +1.3 47.7 + 3.3 0.602
Grade 11 meat (% meat) 87 + 25 96 + 15 94 + 34 0889
Fat percentage (% 47216 46°+05 8.1°+0.4 |0.001
Slaughter weight)

Bone percentage (% 10.7+0.8 11.8+0.5 11.4+12 |0.237
slaughter weight)

LMA (cm?) 93.0+6.1 85.8+9.9 92.4+6.4 0.414

LMA: Longissimus muscle area
3.4.3. Meat quality
3.4.3.1. The pH value of meat

The pH value of meat of the crossbreds decreased gradually with storage time after
slaughter and there was no difference at each time between the crossbreds (p>0.05). The pH
value of meat of these three crossbreds decreased rapidly from 1h to 12h after slaughter and
decreased slowly from 12h to 48h (Table 3.21). Thus, the pH value at the post-mortem point
accurately reflects the law of changing the pH value of meat. According to the standards of
Lysota et al (2019) and Honikel (1998), the beef in this research belongs to the normal meat
group.

Table 3.21. The pH value of meat of three crosshreds (Mean + SD)

The crossbreds
Criteria Charolais x Lai Droughtmaster x Lai| Red Angus x Lai p
Brahman (n=4) Brahman (n=4) Brahman (n=4)
pH; 6.4+0.2 6.3+0.1 6.4 +0.2 0.791
pH12 58+0.2 57+0.1 59+0.1 0.570
pHa4 56+0.1 54+0.1 5.6+0.3 0.440
pHag 55+0.2 53+0.1 54+0.2 0.172

3.4.3.2. Meat Color
The crossbred genotypes did not affect the color of meat (p>0.05). The color (L*, a*
and b*) of loin meat tended to increase gradually from 12 to 48 hours of storage (Table
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3.22). According to the classification of Honikel (1998), the meat of the crossbreds in this
research belongs to the normal group.
Table 3.22. Meat color of the three crossbreds (Mean £ SD)

The crossbreds
Criteria Charolais x | Droughtmaster x | Red Angus x
Lai Brahman Lai Brahman Lai Brahman P
(n=4) (n=4) (n=4)
L*

12 hours 35.1+15 344+05 348+2.1 0.855
24 hours 378+15 38.3+0.8 37.0+45 0.839
48 hours 38.6 +0.7 39.2+0.6 37.0+1.9 0.129

a*
12 hours 13.7+14 13.1+0.6 146+1.6 0.384
24 hours 141+1.1 145+1.2 155+14 0.322
48 hours 154+0.9 14.0+£0.9 156+1.3 0.180

b-k
12 hours 6.7+x1.1 6.0+11 72+10 0.349
24 hours 74+0.7 75+0.6 81+1.1 0.543
48 hours 8.0+0.6 7.7+0.6 7904 0.454

3.4.3.3 Drip loss and Cooking loss
The results in Table 3.23 showed that the drip loss percentages in the meat of the three
crossbreds at 12 hours and 48 hours after slaughter was similar (p>0.05). However, the drip
loss in meat after slaughter 24 hours was the highest in the meat of Dr x LBr crossbred with
6.0%, and the drip loss in meat of Ch x LBr, Re x LBr crossbreds were equivalent to 2.3%
and 3.6% respectively (p<0.05). According to the classification of Traore et al. (2012), the
meat in this research belongs to the group of meat with a high percentage of drip loss. And at
each point of time, there was no difference in the percentage of cooking loss in meat of three
crossbreds (p>0.05).
Table 3.23. Drip loss and Cooking loss (%) of meat of three crossbreds (Mean £ SD)

The crossbreds
Criteria Charolais x Lai | Droughtmaster x Red Angus x Lai D
Brahman Lai Brahman Brahman
(n=4) (n=4) (n=4)
Drip loss (%)
12 hours 16+09 3507 2210 0,057
24 hours 2,3*+1,0 6,0°+14 3,6°+16 0,021
48 hours 45+25 74+15 50+23 0,253
Cooking loss (%)
12 hours 26,6 +1,3 28,1+172 27,3+0,8 0,232
24 hours 279+14 285172 28,7+0,8 0,577
48 hours 289+1,0 29,6+0,9 29,3+0,6 0,582

3.4.3.4. The toughness of meat

The toughness of loin muscle at 12, 24 and 48 hours after slaughter did not differ
between three crossbreds (p>0.05) (Table 3.24). According to USDA's meat classification
standard (1997), the beef in this research is in the group of medium toughness.
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Table 3.24. The meat toughness (N) of the three crossbreds (Mean + SD)

The crossbred genotype
Criteria Charolais x Lai Drou_ghtmaster X Red Angus x Lai
Brahman Lai Brahman Brahman
(n=4) (n=4) (n=4)
12 hours 70.2+8.2 74.0+2.0 758174 0.530
24 hours 75.0 £ 6.6 85.5+3.3 78.5+9.0 0.206
48 hours 80.9+5.0 90.0+0.9 81.5+6.0 0.071

3.4.3.5. Chemical composition of meat
The content of dry matter, crude protein and total minerals was similar in the three
crossbreds (p>0.05). The percentage of fat in the loin muscle of Re x LBr and Ch x LBr was
similar and significantly higher than that of Dr x LBr (p<0.05) (Table 3.25).
Table 3.25. Chemical composition of longissimus dorsi muscle of the three crossbred

(Mean + SD)
The crossbreds
N Charolais x Lai | Droughtmaster x | Red Angus x
Criteria Brahman LaigBrahman Lai Bratglman P
(n=4) (n=4) (n=4)
Dry matter (%) 23.5+0.6 22.7+0.1 23.0+1.3 |0.507
Crude protein (% as meat) 21.3+0.3 215+0.1 21.1+0.8 ]0.528
Fat (% as meat) 1.6+ 0.4 0.6°+0.2 1.42+0.2 |0.007
Ash (% as meat) 1.1+0.04 1.0+ 0.04 1.0+£0.3 0.430

3.4.4. Economic efficiency

Table 3.26 showed that, after 3 months of fattening, the productivity of the Ch x LBr
crossbred was the highest, followed by Re x LBr crossbred and the lowest was Dr x LB
crossbred. The Ch x LBr crossbred brought higher income than the Dr x LBr and Re x LBr
crossbreds by 51.5% and 30.2%, equivalent to 1,968,372 and 1,154,129 VND/head,

respectively.

Table 3.26. Estimation of economic efficiency in the fattening period (from 18 to 21
months of age) of the three crossbreds

The crossbreds

Criteria Charolais X DrOL!ghtmaster Re_d Angus x

Lai Brahman | x Lai Brahman | Lai Brahman
(n=6) (n=6) (n=6)

Price of Raw Material (VND/kg)

Fresh elephant grass 1,000 1,000 1,000
Dried straw 2,000 2,000 2,000
Corn flour 6,500 6,500 6,500
Rice bran 6,000 6,000 6,000
Peanut shells 1,000 1,000 1,000
Wet bean paste 1,000 1,000 1,000
Wet beer dregs 1,000 1,000 1,000
The price of the concentrate after mixing 1,700 1,700 1,700

Cost
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The purchasing price of cow (VND/Kg) 72,000 70,000 70,000

The selling price of cow (VND/Kg) 77,000 75,000 75,000
The cost of fattening feed (VND/head) 7,100,003 6,567,575 6,705,832
The cost of buying cows (VND/head) 28,807,000 25,851,000 26,271,000
The revenue of selling cows (VND/head) | 39,732,000 34,275,000 35,647,500
The profit for the whole period

(VND/head) 3,824,796 1,856,424 2,670,667
Profit/head/month 1,274,932 618,808 890,222

CHAPTER 4. CONCLUSIONS AND RECOMMENDATIONS
4.1. CONCLUSIONS

- Cattle raising at smallholders in Quang Ngai province was characterized by a small
scale with an average of 3.94 heads/smallholder, the proportion of Brahman crossbred cows
accounts for 98.3% of the total herd, and the husbandry method was intensive. Brahman
crossbred cows mated with Brahman bulls had good fertility, successful mating time after
calving was 3.56 months, the calving interval was 13.1 months. The Bramhman x Brahman
crossbred had the ability to grow well at smallholders in Quang Ngai province. The birth
weight of male calves was 25.4 kg, and the female calves were 24.3 kg, the weights at 18
months of age were 289.5 and 255.6 kg, respectively.

- Brahman crossbred cows mated with Charolais, Droughtmaster and Red Angus bulls
had good fertility, successful mating time after calving ranges from 3.63 to 3.73 months, the
calving interval was 13.2 months.

- The Charolais x Brahman crossbred, Droughtmaster x Brahman crossbred and Red
Angus x Brahman crossbred had the ability to grow well in the conditions of husbandry at
smallholders in Quang Ngai province. Weight gain from birth to 18 months of age ranges
from 597.7 to 654.9 g/head/day for males, and from 511.0 to 570.1 g/head/day for females.
Among the three crossbreds, the weight gain of the Charolais x Brahman crossbred was the
highest, followed by the Red Angus x Brahman, crossbred and the lowest was the
Droughtmaster x Brahman crossbred.

- The Charolais x Brahman crossbred was fattened from 18 to 21 months of age for the
highest body weight at 21 months of age and weight gain during the fattening phase with
523.7 kg and 1,282 g/day, respectively; followed by Droughtmaster x Brahman crossbred
and Red Angus x Brahman crossbred with 465.0 kg and 1,039 g/day; 484.3 kg and 1,134
g/day, respectively. The dressing percentage of the Charolais x Brahman crossbred,
Droughtmaster x Brahman crossbred and Red Angus xBrahman crossbred ranged from 60.3
to 62.1%, the percentage of meat ranged from 42.6 to 45.2% of slaughter weight. The meat
quality of these crossbreds at 1, 12, 24 and 48 hours after slaughter was within the normal
meat quality range according to indicators of pH and color. The meat of three crossbreds
was classified as the medium toughness. The percentage of fat in the longissimus dorsi
muscle of the Charolais x Brahman crossbred was 1.6% and the Red Angus x Brahman
crossbred was 1.4%, higher than that of the Droughtmaster x Brahman crossbred with 0.6%.
4.2. RECOMMENDATIONS

- Brahman crossbred cows and its crossbreds with Charolais, Droughtmaster and Red
Angus bulls should be used at smallholders in Quang Ngai province and other localities with
similar faming conditions.
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