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MO PAU

1. TINH CAP THIET CUA DE TAI

Phat trién chin nudi bo ¢ Viét Nam néi chung va & mién
Trung néi riéng dang gap kho khin 16n nhét 1a thiéu huyt thirc n tho
xanh va giai quyét thic an quanh nim. Nhu cau thire an thd hang
ngay cho bo uéc tinh bang 2-2,5% (tinh theo vat chat kho - DM)
khéi lugng co thé bo va véi dan bo hién tai, khdi lwgng thire an can
35-42 triéu tin DM/ndm. Thuc té, ngudon thirc an tho cung cap cho
bo dwa vao co trong c6 ning suat cao nhu cac giéng co Voi, €6 sa,
VAO06, voi Pai Loan, TD58, Mombasa..., ¢o tu nhién va phu pham
nong nghi¢p nhu rom la, than 14 cay ngd, ngon 1a mia, day 14 lac...
Tuy nhién, khéi lwong thirc an thé hién nay chua dap (ng véi toc
dd phat trién cua dan bo, ngoai ra sy thiéu hut thirc dn xanh va du
trit vao cac thang cé thoi tiét khac nghiét trong mua kho va mua
mua 1am cho cung cap thirc dn tho bi gian doan, dic biét & Thura
Thién Hué. Vi vay, chiing t6i tién hanh nghién ctru dé tai luan an
“Ning sudt, gid tri dinh dwéng va siv dung ngé lai sinh khéi lam
thikc dn cho bo thit 6 Thiva Thién Hué”.
2. MUC TIEU NGHIEN CUU

- Xé4c dinh ning suat sinh khdi va thanh phan hoa hoc cia cac
dong/gidng ngd lai trong & tinh Thira Thién Hué;

- Xéc dinh nang suat sinh khéi va gia tri dinh dudng ciia giéng
ngo lai co trién vong (HQ2000) 1am thirc an chin nudi bo thit;

- Xac dinh anh hudng cac phuong phap G chua cay ngo sinh
khdi dén gia trj dinh dudng thirc an u chua;

- Xac dinh anh huong cia ngd i chua trong khau phan dén ty I¢

tiéu hod va kha ning sinh truéng ctia bo thit vo béo.
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3. Y NGHIA KHOA HQC VA THUC TIEN

- D¢ tai 1a cong trinh khoa hoc dau tién nghién ctiru mot cach toan
dién va c6 tinh hé théng vé xac dinh dugc thoi diém thu hoach ngo lai
sinh khéi téi wu nhat vé ning suat cac chat dinh dudng cho bo thit;
dong thoi nghién ctiu ky thuat G chua cay ngé sinh khéi dé giai quyét
thirc &n quanh nam cho bo & cac tinh mién Trung.

- Két qua nghién ciru cia dé tai bo sung thém tu liéu khoa hoc vé
dic diém sinh truong, ning suit chat xanh, thanh phan hoa hoc ciia 10
giéng ngo sinh khdi, dic biét gidng HQ2000; dic diém dinh dudng cua
cdy ngo sinh khi 0 chua va anh hudéng cua viéc st dung ngd sinh khéi u
chua trong khau phan an cua bo thit v6 béo nuéi tai Thira Thién Hué.

- Céc thong tin/tu liéu nay c6 thé dwoc sir dung lam tai liéu tham
khao trong nghién ctru, giang day va hoc tap cho can bd, sinh vién,
hoc vién nganh chan nuoi.

- Két qua nghién ctru cta dé tai 1a co s& dé khuyén cao phat trién
cac gidng ngd sinh khéi co ning suit, chét lugng cao va ché bién, du
trir dam bao giai quyét thirc an thé quanh nam dé nudi bo.

- Két qua nghién ctru gép phan phat trién ngudn thirc an tho
xanh trong chin nudi bo thit, dic biét bo giai doan vo béo tai tinh Thira
Thién Hué va cac tinh c¢6 diéu kién twong tu.

4. NHUNG PIEM MOI CUA DE TAI

Day 1a tu liéu nghién ctru trén 10 gidng ngd sinh khdi, dic biét
1a giéng HQ2000 trong ¢ ving dat xam bac mau ¢ Thira Thién Hué
dugc cong bd dau tién & nudc ta vé:

(i) Pic diém sinh trudng than 14, nang suat sinh khdi va thanh
phan hoa hoc ciia 10 giéng ngd dugc gieo trong ¢ Thira Thién Hué
trong vu Dong Xuan, ¢ cac thoi diém thu hoach lic ngé chin sita, chin
sap va chin sinh 1y. Cac gidng 2485FxCML161, 414xKP3 va HQ2000
c6 trién vong dé gieo trong 1am thirc an xanh cho gia sic;
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(ii) Thanh phan hoa hoc, ty 1¢ tiéu hoa bang phuong phap phan
giai ¢ da 6 va ty Ié tiéu hoa toan phan cac chit dinh dudng trong khau
phan an st dung ngd sinh khéi gibng HQ2000 & bo; va

(iii) Gia tri dinh dudng cua ngd sinh khdi duoc 0 chua véi cac
murc ri mat mia khac nhau va hi¢u qua stir dung thirc an u chua do trong

khau phan cho bo thit nuéi v6 béo
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CHUONG 1. TONG QUAN CAC VAN PE NGHIEN CUU

Chuong nay trinh bay 5 ndi dung chinh: (i) Chan nudi bo thit ¢
Viét Nam va tinh Thira Thién Hué, trong d6, dé cap dén phat trién s6
luong bo va san lugng thit trong 5 nim gan dy va néu nhitng han ché
lién quan dén thiéu hyt thirc an tho theo muia vu; (i) Sir dung ngd sinh
khéi 1am thirc an cho bo bao gdm nhimg wu diém va tiém ning ciing
nhu han ché; (iii) U chua thirc 4n trinh bay tim quan trong, dic diém
va cac yéu td anh huong dén chat lwong u chua; (iv) Nghién ctu chon
tao va sir dung gidng ngd lai 1am thirc an chin nudi; va (v) Sir dung
thirc 4n tho ¢ gia suc nhai lai gom dic diém tiéu hoa thirc an nhiéu xo

va cac phuong phap danh gia gia tri dinh dudng cua thice an.
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CHUONG 2. POI TUQNG, NOI DUNG VA PHUONG PHAP

2.1. POI TUQNG
Mudi (10) dong/gidng ngb lai sinh khdi, do Vién nghién ctru
Ngb chon tao.
Bing 2.1. Tén cdc dong/giong ngé thi nghiém

Dong/ Ky Dong/ Ky
Tén » i Tén . .

Giong hiéu Giong hi¢u
TA 16.1 Dong TA1l 414xKP3 Dong TAG6
2485FXCML161 Dong TA?2 171xG5 Dong TAT7
NX2 Dong TA3 171xG1 Dong TA8
NX3 Dong TA4 HQ2000 Gidng TA9
CP555xDF4 Dong TAS5 NK7328  Gibng TA10

Nguon: Vién Nghién ciru Ngé

B0 sur dung trong nghién ctru 1a bo thit dia phuong
2.2. PIA PIEM VA THOI GIAN NGHIEN CUU

Pia diém: Cac nghién ctu duoc trién khai & Vién Nghién cuu
Phat trién va phong Thi nghiém khoa Chan nuéi Thi y, Truong Dai
hoc Nong Lam, Pai hoc Hué.

Thoi gian: Tir thang 1 nam 2018 dén 10 nam 2021.
2.3. NQI DUNG NGHIEN CUU

Noi dung 1: Dic diém sinh truéng, ning suét sinh khdi va thanh
phan hoa hoc cua 10 dong/giéng ngé lai 1am thirc dn xanh chin nuéi
dugc trong tai tinh Thira Thién Hué (TN 1).

Noi dung 2: Anh hudng cua thoi ky thu cit dén niang suét, thanh
phan hod hoc va ty 18 phan giai & da c6 cua cay ngd HQ2000 lam thirc
an cho bo (TN 2, 3).
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Noi dung 3: Xac dinh phuong phap u chua thich hgp ngo sinh
khoi v6i ri mat duong va gia tri dinh dudng cua thirc an G chua & bo
sinh truong tai Thira Thién Hué (TN 4 va 5).

Noi dung 4: Anh hudng cta ngd sinh khéi G chua, c6 voi va
rom lta trong khau phan an dén ty 1¢ tiéu hoa toan phan va sinh truéng
ctia bo thit nudi & Thira Thién Hué (TN 6 va 7).

2.4. PHUONG PHAP NGHIEN CUU
2.4.1. N¢i dung 1: Sinh truéng va niing suit 10 dong/gidng ngé (TN 1)

Thi nghiém dwoc bd tri theo khdi hoan toan ngau nhién
(RCBD), gébm 3 khéi tng véi 3 lan lap lai cho mdi gidng. Cac
dong/gidng ngd lai dugc gieo trong theo quy chuan ki thuat qubc gia
vé khao nghiém (Bo NNPTNT/ QCVN 01-66, 2011). Mat do gieo
trdng: 70 x 25 cm (57.140 cay/ha).

Céc chi tiéu sinh truong, ty 16 nhidm bénh, ning suit chit xanh
va hiéu qua kinh té theo phwong phap thuong quy. Phan tich hoa hoc
gom cac chi tiéu: Vat chat khé (DM), protein thé (CP) va khoang tong
s6 theo AOAC (1990), xo khong tan trong chét tay trung tinh (NDF)
va xo khong tan trong chat tiy axit (ADF) theo Van Soest va cs. (1991)
trén may ANKOM.

Xir Iy sb liéu dugc xir Iy theo ANOVA qua mo hinh GLM trén
Minitab 16.2 (2010). Sai khac giita cac gia tri trung binh dugc phan tich bang
phuong phap Tukey véi khoang tin cay 95%. M6 hinh théng ké nhur sau:

Yij=p+Ti+Bj+ej
2.4.2. Noi dung 2: Niing suit, thanh phin hoa hoc va gia tri dinh
dudng gibng ngd HQ2000
2.4.2.1. TN 2: Anh hwéng thoi ky thu ciit dén sinh truéng va ning sudt

TN 2 gom 3 nghiém thirc duoc b tri ngau nhién hoan toan voi
3 1an nhic lai trén 9 6. Cac nghiém thirc twong wng véi thoi diém thu
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hoach: chin sira; chin sap; va chin sinh ly. Ngé gieo mat d¢ 57.140
cay/ha va thu toan b than, 14 va bép.

Céc chi tiéu theo ddi: sinh truong, hinh thai va ning sut tién hanh
theo hudng dan cua Vién nghién ciru Ngb bao gom: thoi gian moc, trd
¢, chin sap (ngay); chiéu cao cay (cm); s 14 trén cdy; dién tich 14; chi s6
dién tich 14; khoi luong cdy va ning suit sinh khéi. Phan tich hoa hoc
tién hanh nhu thi nghiém 1.
2.4.2.2. TN 3: Xdc dinh ty I¢ phdn gidi da co ciia ngo thu hoach ¢
cdc thoi ky

TN gom 3 nghiém thirc, tuong tng thoi diém ngd thu hoach vao lic
chin sita, chin sap va chin sinh Iy. TN duoc tién hanh trén 4 bo (250 kg/con)
dat canun da co. Bo duoc nudi nhét riéng timg con trong 6 chudng va in ¢o
tw nhién 2 lan/ngay (8.00; 15.00h). Khéi lwong thirc in udc tinh 2,5% (theo
DM) khéi luong co thé va nude udng tu do. Xac dinh ty 18 phan giai cac
chét dinh dudng theo k¥ thuat tii nylon ciia Orkov va cs (1980).

S6 liéu ciia 2 TN duoc xir Iy thong ké theo ANOVA qua md hinh
phén tich GLM trén Minitab 16.2 (2010). Sai khac gitra cac gia tri trung
binh dugc phan tich bang phuong phap Tukey vai khoang tin cay 95%.

M6 hinh théng ké nhu sau:

Yij=p+Ti+ej
2.4.3. Ngi dung 3: U chua ciy ngé HQ2000 va sir dung nudi bo
2.4.3.1. TN 4: Ky thudt « chua ngé HQ2000

Ngé HQ2000 dugc gieo trong nhu TN2 va thu hoach luc 85 ngay
tudi. Ngay sau khi thu hoach, than va 14 ngd duoc thai nhé 2-3 cm va phoi
héo 3- 4 gio dén khi do 4m con khoang 60%. TN gom 3 nghiém thic,
twong tng 3 mic b sung ri mat (0; 3 va 5%) va 4 1an lap lai; ky hiéu
RMO — khong c6 ri mat chi 0,5% mubi dn; RM3 va RMS5 — 1 chua
ngd véi 0,5% mudi dn va 3% hay 5% ri mat.
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Mau cua thirc an 1 chua dugc ldy vao cac thoi diém 0, 7, 14, 21 va
28 ngay sau khi i chua dé do gia tri pH va phan tich thanh phan hoa hoc.
2.4.3.2. TN 5: Xdc dinh ty |¢ tiéu héa toan phan ciia ngd 1 chua trén bo

Ba (3) bo duc (181,3 kg/con) duge nudi trong 3 6 chudng c6
mang in va nudc ung cho tirng con. TN gom 3 nghiém thie (ky hiéu
KP1, KP2 va KP3) dugc bb tri theo 6 vudng Latin (3 x 3) véi 3 khau
phan va 3 giai doan. Mdi giai doan 12 ngay, gdm 7 ngay thich nghi va
5 ngay thu phan.

Khau phan duoc phéi hop 30% thiic an tinh va 70% thic an thd
(ngd 1 chua vai ty 18 ri mat khac nhau). Bo dugce cho an 2 1an mdi ngay
vao 8.00h va 15.00h, thirc an tinh cho @n trudce khi cho ngd 1 chua. Lugng
thirc in cho bo dn hang ngay bang 2,5% (theo DM) khéi lugng co thé.

Xac dinh lugng an vao va lugng phan thai ra hang ngay.

Xac dinh ty 1€ tiéu hoa DM, OMD, NDF va ADF theo phuong
phap thuong quy.

S6 ligu thu dugc, duoc xir 1y théng ké theo ANOVA trén
Minitab 19.1.0 (2020). Sai khac gitta cac gia tri trung binh theo
phuong phap Tukey véi khoang tin cay 95%.

M6 hinh théng ké ciia TN 4: Yij = p + Ti + e

M6 hinh théng ké cia TN 5: Yij=pu+ Ci + R; + ej.

2.4.4. Noi dung 4: Sir dung ngd HQ2000 @ chua nudi bo vé béo
2.4.4.1. TN 6: Xdc dinh ty I¢ tiéu hod toan phan ciia cac khdu phdn
phoi hop tir ngé i chua, ¢6 VAO6 va rom lia trén bo

Ngb sinh khdi dong HQ2000 thu hoach & thoi diém chin sap (80-90
ngay), cat ngén 2-3 cm, i yém khi vai 3% ri mat va 0,5% mudi (theo nguyén
trang); Co voi VAOG thu cat tir lira 6 tros di (35-45 ngay tai sinh); Rom lua vy
Dong Xuan nam 2021 phoi khd va cat trit cho gia stic an hang ngay. Thirc an
tinh 1a hdn hop cho bo thit, bd vo béo ky hiéu C45 clia cong ty Proconco.
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TN duoc tién hanh trén 12 bo duc (152 kg/con) nudi timg 6
riéng 1¢ va phan chia ngau nhién vao 4 nghiém thirc, twong tng 4 khau
phan an (N100 — 50% thirc an tinh va 50% ngd sinh khdi u chua;
N50V50 - 50% thtrc an tinh va 25% ngod u chua + 25% cé VAO6;
V50R50 - 50% thirc an tinh va 25% cd VA06 + 25% rom laa; va V100
- 50% thtrc an tinh va 50% c6 VAO06). Thoi gian TN 40 ngay, trong d6
mdi giai doan tuong tng voi mot khau phan 1a 10 ngay, bao gdbm 5
ngay thich nghi véi thirc an TN va 5 ngay thu phan.

Bo dugce cho an 2 1an mbi ngay vao 8.00h va 15.00h, nuéc ubng
tu do. Khéi luong thirc an woc tinh 2,5% (theo DM) khéi lugng co thé.
O mdi bira, bo duoc cho an thirc an tinh trude va thice an tho sau va
cho an tirng loai thirc an tho riéng €.

Theo doi lwgng an vao, lugng phan thai ra, phan tich hoa hoc va tinh
toan ty & tiéu hoa céc chat dinh dudng theo phuong phap thuong quy.
2.4.4.2. TN 7: Sir dung ngé HQ2000 u chua nudi bo Vo béo

Hai muoi bo thit (163 kg/con) dwoc bd tri ngéu nhién vao 4 nghiém
thirc trong wng voi 4 khau phan an TN (twong tu TN 6) va 5 1an 13p lai.
Cac khau phan duoc phdi hop nhu TN 6 va ky hiéu cac nghiém thirc ciing
tuong tu (N100; N50V50; V50R50 va V100). Bo dugc nudi riéng 1€ ting
con trong 6 chudng, méang n riéng va nudc udng tir voi cung cap truc tiép
cho tirng con. Khéi luong thirc an cung cap cho bo mdi ngay bang 3%
(theo DM) khéi lugng co thé chia 2 bita 8.00h va 15.00h. Bo dugc an
thirc an tinh trudc va thirc an tho riéng 1€ ting loai sau. Thoi gian TN 9
tuan, trong d6 1 tudn dau bo nudi thich nghi vai thirc dn va cham soc, nudi
dudng, va 8 tuin theo dbi cac chi tiéu caa TN.

Theo dai tang khéi lwong (ADG) cia bo; lugng dn vao hang
ngay (DMI); hé s chuyén hod thirc an (FCR), hiéu qua kinh té khi

nudi bo bang ngd u.
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S ligu duoc xur 1y thong ké bang phuong phap ANOVA theo
mo hinh GLM trén Minitab 19.1.0 (2020). Sai khac gilia cac gia tri
trung binh cac nghiém thic duoc xac dinh bang phuong phap Tukey
véi khoang tin cay 95%.

Mo hinh théng ké cia TN 6: Yij = p+ Ci+ R; + gj

Mo hinh théng ké ctia TN 7: Yij = p + Ti + e,
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CHUONG 3
KET QUA NGHIEN CUU VA THAO LUAN

3.1. NOI DUNG 1: SINH TRUONG, NANG SUAT VA THANH PHAN
HOA HQC CUA 10 DONG/GIONG NGO LAI - KET QUA TN 1
3.1.1. Thoi gian sinh truéng ciia cac dong/gidng ngd

Thoi gian nay mam va cac thoi diém sinh truéng duoc trinh bay &
Bang 3.1. Thoi gian nay mam ciia cac dong ngd khong co sy khac nhau.
Thoi gian ra hoa (trd ¢o), chin sira, chin sap va chin sinh Iy (ring ngua) gitra
cac dong/gidng co su khac nhau c6 ¥ nghia thong ké (P<0,05).

Bdng 3.1. Thoi gian sinh trirong cua cdc dong/giong ngé TN (ngay)

Ky hi¢u Nay Ra Chin Chin Chin

dong ngo mam hoa sira sap sinh ly
TAl 5,26 64,40° 88,86%  98,53° 108,53¢
TA2 560  67,60* 93,53* 103,60 113,60
TA3 5,60 68,40° 94,86*° 105,000  115,00%
TA4 573  67,60% 9266° 102,40°  112,20°
TA5 5,40 66,60° 90,73° 100,60¢  110,53¢
TAG 5,46 67,80 93,60* 103,60 113,60%°
TA7 5,40 64,80° 89,66 99,40%  109,46%
TAS8 546 63,66 94,00 104,46%  114,46%
TA9 5,33 62,869 93,86%® 103,86® 113,46
TA10 5,40 60,86° 87,13° 92,06 102,52
SEM 0,182 0,372 0,543 0,395 0,466
P 0,302 0,001 0,001 0,001 0,001

* . Gid tri ciing hang c6 chit mii khdc nhau cé sai khdc thong ké P<0,05



12

Két qua nghién ctru trong TN nay phii hop véi mot s6 nghién
clru V& cac gidng ngd lai Dekalb (2017), (Lé Quy Kha va Lé Quy
Tuong, 2019).

3.1.2. Cac chi tiéu sinh trwéng than la

Két qua cho thay chiéu cao cay khi chin sap ciia 10 dong/gidng ngod
lai bién dong tir 182,53 cm dén 215,93 cm va c6 su sai khac ¢6 ¥ nghia
théng ké giita cac dong/gibng (P<0,05). Dong TAS8 thdp hon cac
dong/gidng con lai.

Bang 3.3 cho biét s 14 trén cay, kich thudc 14 va dién tich 14. S6 14
bién dong tir 15,80 1a dén 18,66 1a (P<0,05). Mét s6 gidng co6 sb 14 nhidu
nhu TA2 va TA9, nhitng gidng c6 sb 14 it hon 1a TA6 va TA10.

Bing 3.3. Sinh truéng cia ld & cdc donglgiong ngé

Cac chi tiéu theo doi

Ky hiéu S 14 cd Chiéudai Chiéurdng Dién tich
dong/giong  Téngsé > o3 lithi10 14 th& 10 1 thii 10
ngo lajedy . sép khitro co khitroco  khi tro cor
(cm) (cm) (cm?)
TAL 16,40°° 12,800 73,359 7,430 4121%
TA2 1866° 1393  87,39® 8,06 533,5%
TA3 16,66 1293 73,69 6.66% 370,8%
TA4 16,87 12,409 81,78 7,410 461,17
TAS 17,06 13,009  85,87% 8,42 542,8%
TA6 1587°  1233¢ 7152 6,53 351,2°
TA7 1620°  12,67% 81,05 7,90 481,6"
TA8 17,80%  1567°  83,08® 7,67 479,1
TA9 1833 1533  90,71° 8,93 609,9°
TA10 1580° 1227 80,11 8,87° 534,4%
SEM 0,656 0502 2,45 0,323 31,40
P 0,001 0,001 0,001 0,001 0,001

*C. Gid tri ciing ot ¢6 chit mil khdc nhau ¢6 sai khdc thong ké P<0,05
Dién tich 14 khi trd cd & nghién ciru ndy khac nhau & céc
dong/giéng ngé (P<0,05) va dao dong 351,2 — 676 cm?.
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3.1.3. Niing suit sinh khdi

Ning suat sinh khdi cua cac dong/gidng thu hoach tai thoi ky
chin sita, chin sap va chin sinh ly duoc trinh bay & Bang 3.4.
Bing 3.4. Ning sudt va cdc yéu t6 cdu thanh néing sudt sinh khéi cdc

dong/giong ngé ¢ cdc thoi diém thu hoach (tinh theo trang thdi tuwoi)

Cac chi tiéu theo doi

Ky hiéu £ A . Ning suit sinh khoi

dong/gibng  |<N0i luong cay (g/cdy) (thn/halvu)

ngo Chin Chin Chin Chin Chin Chin

sira sap sinh ly sira sap sinh ly

TA1 748" 828° 712°  42,641° 47,209  40,600°
TA2 8122 8942 7738 46,286  50,960° 44,0772
TA3 765%  850% 731% 43,634  48,482%  41,694%
TA4 778% 864 743% 44,357  49,286%  42,385%
TAb5 773% 859 739% 44,112  49,014%  42,152%
TAG6 781%  868% 746% 44531 49,479  42,552%
TA7 737 8190 704> 42,031 46,701  40,163°
TA8 707 775° 744 40,325¢  44,220°  42,446%
TA9 783% 855 786%  44,676% 48,749  44,852°
TA10 735k 817" 703> 41,937  46,597°  40,073°
SEM 17,6 19,6 17,4 1,001 1,118 0,991
P 0,000 0,001 0,001 0,001 0,001 0,001
*abc .

- Gid tri ciing cot ¢6 Chik mil khdc nhau c6 sai khdc thong ké P<0,05
Két qua cho thay khdi luong trung binh ciia ciy giita cac giéng
khac nhau 1a khac nhau c6 y nghia (P<0,05). Ning suét sinh khdi cao
nhat & thoi ky chin sap (dao dong cac giong 44,22 — 50,96 tan/ha) cao
hon chin sira (40,33-46,29 tan/ha) va chin sinh 1y (40,6-44,85 tan/ha).
3.1.4. Thanh phén dinh duéng ciia cy ngd khi thu hoach (chin sap)
Két qua & Bang 3.5 cho thdy, ham lugng DM, CP, NDF va ADF
tai thoi ky chin sap gita cac giéng ngd khac nhau khéng co sy sai
khac; Trong khi, ham luong khoang tong s co su sai khac c6 ¥ nghia
giita cac gidng (P<0,01), trong d6 cao nhat & gidng TAS 1a 6,42% va
thap nhat ¢ giéng TA2 14 5,39%.
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Bang 3.5. Thanh phan héa hoc ngé sinh khoi ngé khi thu hoach tai thoi

diém chin sap (%)
,yea Vét Protein .

Ky hi¢u — chat thé NDF  ADF  [hoang

giong ngo kho (CP) tong so
(DM)

TAl 28,13 11,00 55,30 30,85 5,63%"
TA2 27,88 9,24 55,19 33,39 5,39°
TA3 28,79 11,25 53,94 32,03 5,46%
TA4 30,49 11,02 50,17 28,80 5,45%
TA5 28,71 11,22 54,60 31,94 5,55%
TA6 28,42 11,34 50,83 29,11 5,63%®
TA7 27.94 11,13 53,32 28,18 5,59
TA8 28,96 10,45 55,34 31,48 6,42°
TA9 28,55 10,83 56,76 32,77 6,30%
TA10 28,68 10,43 53,67 30,90 6,30%
SEM 1,06 0,651 3,03 2,44 0,315
P 0,464 0,069 0,510 0,428 0,002

*: Gid tri ciing cot c6 chir mii khdc nhau c6 sai khac thong ké P<0,05

Tir két qua & Bang 3.4 (ning sut sinh khéi) va Bang 3.5 (thanh
phan hoa hoc), chiing ta c6 thé thiy ning suat DM va CP khac nhau
cua cac dong/gidng ngd ¢ Bang 3.6. Sau giéng ngd co ning sudt DM
cao (14-16 tan DM/ha/vuy) 1a TA2, TA3, TA4, TAS, TA6 va TA9; va
9 gidng c6 ning suat CP cao (>14 ta/ha/vy) gdm TA1L, TA3, TA4,
TAS, TA6, TA7 va TAO9.

Bdng 3.6. Ning sudt chat khé va protein ciia toan cdy ngé thu cdt &

thoi ky chin sap
Kg};éhr:gu Nan,g suat/haE)/\lc.Il (chin sap) Tén cic
ngd Twoi (tan) (thn) CP (ta) dong/giong ngo
TAl 47,21b¢ 13,28 1461 TA1l6.1
TA2 50,962 14,21 13,13  2485FxCML161
TA3 48,48 13,96 15,7 NX2

TA4 49,29% 15,03 16,56  NX3
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Kg};éhnlgu N.ani; suat/haD/K;I.l (chin sap) ‘ Tél_l’(c:«ic A
ngd Twoi (tan) (thn) CP (ta) dong/giong ngo

TAb 49,01 14,07 15,79  CP555xDF4

TAG 49,48%® 14,01 15,95  414xKP3

TA7 46,70 13,08 1452  171xG5

TA8 44,22° 12,81 13,38  171xG1

TA9 48,75%® 13,92 14,54  HQ2000

TA10 46,60 13,36 13,94  NK7328

*abc

Gid tri cimg cét cé chit mii khdc nhau cé sai khdc thong ké P<0,05
3.1.5. Tinh hinh sau bénh

Qua theo ddi ghi nhan cac giéng ngd co ty 1¢é nhiém sau bénh
rat thép Gidng TA5, TA6 va TA8 ¢ biéu hién sau gy hu hong bap,
mot sb cay bi d6 nghleng o goc va than.
3.1.6. Hi¢u qua kinh té trong ngd sinh khoi lam thire an cho bo

S6 lidu cua nghién ctru nay cho thay, cung trong ngd mot diéu kién
dat dai, khi hau va diéu klen cham soc, dau tur gan nhu nhau, nhung ngo sinh
khéi mang lai hiéu qua gan gap 3 1an 5o Véi trong ngo lay hat.
3.2. NOI DUNG 2: NANG SUAT, THANH PHAN HOA HQC VA
TY LE PHAN GIAI O DA CO CUA GIONG NGO HQ2000
3.2.1. Kétqua TN 2
3.2.1.1. Ning sudt va cdc yéu té ciu thanh néing suit

Két qua nghién ctru V& gidng ngd HQ2000 trong nam 2019 ¢
su chénh léch dang ké so vai két qua nam 2018 trén cung diéu kién vé
thoi gian moc (5,33 va 4,30 ngay), tuy nhién thoi gian phun rau, chiéu
cao cdy va sb 1a/cay sau 15 ngay phun rau khong c6 su sai khac.

Bing 3.9. Bdc diém sinh truong va nang sudt hat ciia giong HQ2000

Chi tiéu M Chi tiéu M
Thoi gian moc (ngay) 43 Dl?n t1ch21a sau tro co 15 5313
ngay (cm?) i
Thoi gian phun rau (ngay) 63,5 C‘hl SO dl‘en tich 14 sau tro 4,04
i co 15 ngay
Chiéu cao cay (cm) 212  Khoi lwgng 1.000 hat (g) 300

S la/cay sau phun rau 15 ngay 1455 Ning suat hat thyc thu

(tan/ha) 5,64
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S6 lieu & Bang 3.10 cho thay, khdi lugng cdy dao dong 674-770
g/cdy va ning suit sinh khdi dao dong 39,67-43,89 tin twoi/ha/vuy;
khéi lugng va ning suat cao nhat ¢ thoi diém chin sép va thap nhét sau
chin sap 10 ngay (p<0,05).

Bing 3.10. Ning sudt sinh khoi ciia giong ngé HQ2000 tai cdc thoi
diém thu cdt khdc nhau (tan/ha/vu)

Thoi diém thu cit
Chi tiéu Chin — Chin  Chin o\, P
swa sap sinh ly

(CSU) (CSA) (RNG)

Thoi gian gieo dén
thu cét (ngay)

Khéi luong cay (g) 696  770°  674° 0,905 <0,001
Ning suét chat xanh
(tin/ha/vy)

78,5 88,5 98,5 0,133  <0,001

39,67 43,89 3846° 0,252 <0,001

®C: Gid tri trong cing hang c6 chir mii khdc nhau thi sai khdc thong ké
P<0,05
3.2.1.2. Thanh phan hod hoc va ning sudt chit khé va protein

S6 lieu & Bang 3.11 cho thiy ham luong DM c6 xu huéng ting
theo chiéu hudng kéo dai thoi gian sinh truong tir 28,60% & thoi ky chin
sita dén 36,98% o thoi ky ring ngya (P<0,05). Tuy nhién, gia tri DM
khong sai khac co y nghia thong ké ¢ hai giai doan sau (P>0,05). Him
luong CP ¢6 xu huéng nguoc lai véi DM, giam dan theo thi gian sinh
truong, va CP & thoi ky chin sita (5,85%) cao hon ¢ thoi ky rang ngua
(5,21%) va khong sai khac & thoi ky chin sap va rang ngua (P>0,05). Ham
lwong NDF giam 16 rét theo thoi gian sinh truéng ciia cdy, cao nhat & chin
sira (69,57%) va thap nhit & ring ngua (57,21%). Tuong tu, ADF khong
sai khac ¢ thoi Ky chin sita (38,07%) va chin sap (37,28%) va cao hon c6
¥ nghia théng ké & thoi ky ring ngua (32,42%). Nguoc lai, Ash ¢6 xu
huéng ting tir chin sita dén rang ngua (P<0,05).
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Bing 3.11. Thanh phan hod hoc cia giong ngé HO2000 tai cdc thoi
diém thu cat khdac nhau (%)

Thoi diém thu hoach

Chi

tieu Chinsta Chinsap  Chinsinh SEM P
(CSU) (CSA) 1y (RNG)
DM 28,60? 34,930 36,98" 0,522  <0,001
cP 5,85 5,65 5,21° 0,104 0,012
NDF g9 572 59,51° 57,21° 0,286  <0,001
ADF 38,072 37,28° 32,430 0,812 0,005
Ash 3,89 4,30 5,44b 0,167 0,001

abe. Gid tri ciing hang c¢é chit mii khdc nhau c6 sai khdc thong ké P<0,05

Bang 3.12 cho thdy, ning sut cua ciy ngd tinh theo DM & thoi ky
chin sap va ring ngua khong sai khac thong ké (P>0,05) va déu cao hon
& chin sita (P<0,05). Trong khi, ning suit protein ¢ thoi ky chin sap (8,66
ta/ha/ltra) cao hon chin sira (6,64 ta/ha/lira) nhung khong sai khac véi rang
ngua (7,41 tafha/ltra). Mic du nang suit chit kho ¢ thoi ky ring ngua cao
hon chin sira nhung ham lwong CP thap hon nén ning suat protein khong
khéc nhau & 2 thoi diém thu hoach nay (P>0,05). Nhu vay, thu hoach cay
ngd HQ2000 & thoi diém chin sap 1a phit hop dé 1am thirc 4n thd xét vé
ning suat chit kho va protein trén don vi dién tich.

Bing 3.12. Nang sudt vit chdt khé va protein ciia giong ngé
HO2000 tqi cdc thoi diém thu cdt khdc nhau

Thoi diém thu hoach
Chin Chin Chin
sira sap sinh ly
(CsSU) (CSA) (RNG)

Chi tiéu SEM P

Ning suat chat kho
(tin/halza)

Niang suat protein
(ta/ha/ltra)

11,352 15,33° 14,22° 0,313 0,003

6,64% 8,66" 7,41® 0,149 0,005

. Gid tri cung hang c6 chit mii khdc nhau c6 sai khdc thong ké P<0,05



3.2.2. Kétqua TN 3
3.2.2.1. Ty I¢ tiéu hod da cé (in sacco) va gid tri dinh dwéng ciia ngéd
HQ2000 thu hoach 6 cdc thoi diém khdc nhau

Ty I¢ phan giai vét chat kho & da co ciia cay ngd HQ2000 thu tai 3 thoi
diém khéc nhau duoc thé hién & Hinh 3.2 va gié tri phan giai & Bang 3.13.
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24 36 48 72

Hinh 3.2. Ty 1¢ phén gidi vt chat khé ciia ngé HQ2000 thu cdt &

thoi diém khdc nhau

Bing 3.13 Ty Ié phdn gidi chat khé ciia ngé HQ2000 thu cdt ¢ thoi diém

khac nhau (%)
Thoi diém 1én men & da co (gio) Hing sé

6 12 24 36 48 72 A B LA

(h)

- 2496 36.97¢ 408 60.81® 6259b 713 164 6562 0.10
Chin sira

Chinsap 2515 333° 4315 56.34° 6361b 7253 1611 7113 0.11

Ringngua 2377 3494® 4016 6325° 67.74° 7344 1636 7048 1.80

SEM 0931 0.763 2065 1.249 0.824 1.28 0.631 1297 0.03

p 0548 0.024 0578 001 0004 052 0546 0.021 0.004
*xabc .

P<0,05

: Gid tri cing cot ¢6 chit mii khdc nhau c6 sai khdc thong ké
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Bing 3.14. Ty 1¢ tiéu hod da c6 va gid tri cac chat dinh dudng tiéu
hod ciia giong ngé HO2000 tai cdc thoi diém thu cat khéc nhau

Thoi diém thu hoach
Chititu Chinsita Chinsiap Chin sinh SEM P
(CsU) (CSA) 1y (RNG)

Céc gié tri hang so

a (%) 16,40 16,11 16,36 1,243 0,120
at+b (%) 81,96 88,342 85,072 13,214 0,001
c 0,0259 0,0216 0,0267 0,0045 0,071
Ty 1 tiéu hoa chat kho hitu hiéu (%)

k=0,02 53,40 53,70 54,30 3,251 0,219
k=0,05 38,70 38,00 38,30 2,126 0,221
k=0,08 32,40 31,60 31,30 1,171 0,341
Gi4 tri ning luong trao doi (kcal/kg DM)

ME 2.149P 2.175% 2.2817 1233 0,041

D Gid trl cung hang co chzt mu khac nhau c6 saz khac thong ké P<0 05
(%/h) va k: hang s6 toc do thoat qua da c6=0,02; 0,05 va 0 08 trén gio.

S lieu & ‘Bang 3.13 va 3.14 cho thiy ty I phan giai DM tiém
ning ciia ngd cat & thoi diém chin sap cao hon chin sita (P<O 05) va
khong sai khac véi rang ngua (P>O 05). Ty I¢ hoa tan (a) va tbe do
phéan gidi (c) DM khoéng c6 sai khac giita cac thoi dlem thu cit
(P>0,05). Tuong tu, ty I¢ phan gidi hitu higu DM & cac toc do thoat
gua da co (k) ciling khong sai khac théng ké glu’a ba thoi diém thu cat
(P>0,05). Trong khi, gia tri ME cua ngd cét ¢ thoi diém rang ngua
(2.281 kcal/kg DM) cao hon chin sira (P<0,05) nhung khong sai khac
thdng ké vai chin sap (P>0, 05).

3.3. NQI DUNG 3: NGHIEN CUU KY THUAT U CHUA NGO
HQZOOO VA GIA TRI DINH DUO NG
3.3.1 Ket qua TN 4: Su’ thay doi vé gla tri pH va thanh phan héa hoc

Két qua ¢ Bang 3.15 cho thiy gi4 tri pH cua thie dn u chua glam
nhanh trong tuin dau va muac d6 giam khac nhau & cac cong thirc u
sau thoi gian 7, 14, 21 va 28 ngay (P<0,05). Lugng DM c6 xu hudng
giam & ca 3 C6ng thl'J:c 1, nhung kh6ng ¢6 su sai khac. Xu huéng giam
DM 6 cong thiac i RM5 16n hon hai cong thirc t RM3 va RMO. Luong
CP khong c6 su sai khac glu:a céc cong thuc i cho dén 21 ngay. O giai
doan 28 ngay lugng CP & cong thitrc RM35 khac véi RMO (P<0,05)
nhung khong co su sai khac gitra cong thirc RM3 50 véi RMS5 va RMO.
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Bdng 3.15. Anh huong cua ty 1¢ ri mdt duong dén gid tri pH va
thanh phan héa hoc cua khoi 4 chua

Chi tiéu Nghiém thac*

vangay RMO RM3 RM5 oM P
Sau u

Gid tri pH

0 ngay 6,13 6,38 645 0,066 0,202
7ngay  514° 473 424 0,083 0,001
l4ngay 495  441° 423> 0064 0,001
20ngay  4,48° 424  411° 0,092 0,020
28ngay  431°  407° 393 0074 0,006
DM (%)
Ongay 33,76 3426 3526 0,707 0,178
7ngay 33,36 3343 3407 0573 0,452
l4ngay 3292 3306 3366 0469 0,320
20ngay 32,36 32,83 3327 0450 0,216
28ngay 3213 32,60 32,83 0480 0,391

CP (% DM)
Ongay 9,85 9,76 9,87 0185 0,830
7ngay 9,71 9,60 956 0247 0,821
[4ngay 9,45 9,36 953 0169 0,639
20 ngay 9,17 9,33 946 0157 0,252

28ngay  8,94*  903®  950° 0176 0,048
NDF (% DM)
Ongay 6220 6260 6186 0,773 0,656
7ngay 61,36 62,08 60,10 0,855 0,446
l4ngay 60,71 6179 6073 0,650 0,250
21ngay 59,86 61,48  5949° 0536 0,029
28ngay 5978 61,31 5049 0670 0,090
ADF (% DM)
Ongay 3243 3266 3330 1,000 0,707
7ngay 3236 32,66 3300 1270 0,885
l4ngay 32,70 3223 3220 0768 0,495
20ngay 32,06 32,46 3327 1000 0,515
28ngay 3226 3231 3280 0722 0,729

abe Cic gid tri trung binh trong ciing 1 hang c6 cdc chiv mii khdc nhau la khéc
nhau, p <0,05; * RMO: Khong c6 ri mdt; RM3, RM5: B sung 3% va 5% ri mat.
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3.3.2. Két qua TN 5: Ty 1¢ tiéu hoa ciia khau phan c6 ngo i chua
Bang 3.16 cho thay khau phan an 30% thirc an hdn hop va 70% ngd
1 chua & céc cong thirc i khac nhau khong c6 su sai khac vé lugng an vao
caa bo (P>0,05). U chua (b sung 0%, 3% va 5% ri mat dudng) ngd sinh
khdi khong 1am anh huong dén ty 16 tiéu hoa toan phéan cac chat dinh dudng.
Bing 3.16. Ty [é tiéu héa toan phan cdc chat dinh dwéng ciia
cdc nghiém thirc 6 bo TN

Nghiém thirc

Chi tiéu RMO  RM3 RME SEM P
g DM an 4412 4470 4625 0,135 0,332
vao/ngay
gphanDM/ngay 1.413 1379 1445 0,131 0,883
Ty Ié tiéu hoa toan phan cac chit dinh dudng (%)
DM 68,00 69,17 6883 209 0,851
OM 71,00 72,00 72,62 223 0,763
CP 7183 72,66 72,67 143 0,805
NDF 60,33 62,67 6367 170 0213
ADF 4533 46,00 47,00 098 0,304

* RMO: Khéng c6 ri mdt; RM3, RM5: Bé sung 3% va 5% ri mat.

3.4. NOI DUNG 4: NGHIEN CUU SU DUNG NGO HQ2000 U

CHUA NUOI BO VO BEO

3.4.1. Két qua TN 6: Ty I¢ tiéu hoa toan phan cac chit dinh dudng

Ty 18 tiéu hod toan phan cac chat dinh dudng cia 4 khiu phan in

duoc trinh bay & Bang 3.17. Két qua cho thy tit ca cac chi tiéu vé tiéu hoa

DM, OM, CP, NDF va ADF déu khac nhau (P<0,05) giita cac khiu phan.
Bing 3.17. Ty Ié tiéu hod toan phan cdc chat dinh dudng ciia cdc

khdu phan TN (%)

Chi Khéu phan

tiéu N100 N50V50 V50R50 V100 SEM P
DM 67,17 66,372 59,68° 65,86 1,210 0,001
oM 70,592 69,362 63,13 68,96° 1,090 0,001
CP 71,742 69,622 66,33 65,00° 0,919 0,001
NDF  59,62% 60,972 54,99 62,528 1,520 0,001
ADF 48,042 49,422 41,84°>  47,75% 1,930 0,002

abe: Cic gid tri trong cing hang mang chiv mii khdc nhau cé sai khdc

théng ké véi P<0,05.
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3.4.2. Kétqua TN 7
3.4.2.1. Khoi lwgng va ting trong ciia bo

Két qua & Bang 3.19 cho thdy, ADG cta bd ¢ cac khau phan an
khong sai khac trong 6 tudn dau. Tir tuan thir 6 dén tuan thir 8, ADG &
N100, N50V50 va V100 cao hon V50R50 dén dén su khai khac cta
ADG trung binh trong toan b¢ thoi gian TN (P<0,05).

Bing 3.19. Khoi leong va tang khéi lwong ciia bo & cdc khau phan
an trong thoi gian TN

Nghiém thac
Chi tiéu SEM P
N100 N50V50 V50R50 V100

Khéi lugng gia suc (kg)

Ban dau 162,80 163,00 163,0 164,60 6,23 0,990
TN
Két thuc 206,80 20590 202,20 208,32 6,81 0,830
TN

Tang khoi lugng trong cac tuan nudi TN (g/ngay)

0- 2 tuan 645 657 650 671 63,7 0,979
2- 4 tuan 777 754 711 773 64,1 0,728
4- 6 tuan 821 821 803 870 73,7 0,822

6-8 tuan 850%" 831° 635° 808* 58,5 0,008
Trung binh 773 766° 700° 780° 28,9 0,046

*a. Cic gid tri trong cung hang mang chit mii  khac nhau c6 sai

khdc thong ké véi P<0,05

3.4.2.2. Lwgng dn vao va hé sé chuyén hod thirc in

Sb ligu & Bang 3.20 cho thiy, lwong an vao tong sé ca thirc an
hén hop va thirc dn thd khong khac nhau & cdc nghiém thic, tir 4,48
kg DM/con/ngay dén 4,89 kg DM/con/ngay. Tuy nhién, lwong dn vao
thirc an thé khac nhau giita cac khau phan (P<0,05). Luong an vao
thic an tho ¢ V50R50 la 2,33 kgDM/con cao hon N100 (1,74
kgDM/con) nhung khong sai khac voi NSOV50 va V100. Tuong tu,
lwong an vao so vai khdi lugng co thé gia stic & cac khau phan an ciing
khac nhau (P<0,05).
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Bing 3.20. Lurong én vao (DMI) va hé sé chuyén hod thirc an (FCR)
Cua bo trong thoi gian thi nghiém

Nghiém thikc

Chi tiéu N100  N50V50 V50RB0 V100  o°M P

DMI (kg
DM/ngay); 4,48 4,73 4,89 468 0151 0,323
trong do:

+ H3n hop 2,74 2,73 2,56 261 0091 0,437

+ Tho 174"  200% 233 207 0,085 0,002
% so khdi luong 231° 250  267° 249 0,061 0,007
ME an vao (Mcal) 11,72 1218 1143 11,89 0,121 0218
CP an vao () 706,63° 742,81% 718,93 791,522 12521 <0,001
DCP an vao (g)** _ 506,94° 517,157 476,87° 514,49° 10812 <0,001
FCR 462° 531° 684 523 0259 <0,001

*ab. Cic gid tri trong cing hang mang chit mii khéc nhau c6 sai khdc thong ké véi
P<0,05;
**DCP: luong protein tiéu hod an vao = CP an vao x Ty |¢é tiéu hoa CP (Bang 3.17;
trang 93)
Nhu vay, két qua cua TN nay cho thy, phdi hop ngd sinh khéi
i chua va thtc an tinh (ty 16 1:1) cai thién dang ké cac chi tidu ning
suat sinh truéng cia bo thit vd béo.
3.4.2.3. Hiéu qud kinh té trong chin nudi bo vé béo
Két qua udce tinh hiéu qua kinh té cho thay, chi phi co ban (thtc
an, con gidng) & cac nghiém thirc khong sai khac, dao dong 16.569,1
ngan déng (6 nghiém thirc 50V50R) dén 16.869,8 ngan dong (o
V100). Tong thu & cac nghiém thirc N100, N50V50 va V100 cao hon
V50R50 c6 y nghia thong ké (P<0,05). Chénh léch thu chi cao nhat &
N100 va V100, va thap nhat & 50V50R. Két qua nghién ciru con cho
thiy bo v béo an khdu phan ngd u chua va cé6 VA06 khong sai khac
c¢6 ¥ nghia vé logi nhuan (P>0,05) nhung khac nhau vé gia tri tuyét ddi
(410,3 ngan ddng so véi 350,1 ngan dong/con/thang).

CHUONG 4. KET LUAN VA PE NGHI

4.1. KET LUAN

— Nghién ciru vé dic diém sinh tru’orng, nang suat sinh khoi
va thanh phan héa hoc cua 10 dong/giéng ngo lai duge trong vu Dong
Xuan nam 2018 va 2019 tai Thira Thién Hué cho thay:
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(i) Thoi gian thu hoach cay (than, 14, bap) lam thtrc an chan
nuodi dao dong 80-105 ngay va khac nhau gitta cac dong/gidng co y
nghia thong ke;

(ii) Nang suat sinh khdi thu cat ltc chin sap cao hon chin sita va
chin sinh ly (rang ngya); va thanh phéan héa hoc (DM CP, NDF va ADF)
cla toan cay ngd cat khi chin sap khong 6 sy sai khac co y nghia gilia
cac dong/giong nhung sai khac vé ham luong khoang tong so;

(iif) Nhin chung, cac dong 2485FXCML161, 414xKP3 va
gidng HQ2000 co trién vong hon cac dong/giéng con lai khi sir dung
lam thirc an cho gia stc.

— Gibng HQ2000 gieo véi mat d6 57.140 cay/ha trén dat xam
ngheo dinh dudng & Thira Thién Hué co nang suat sinh khdi va proteln
cao nhat 0 thoi diém chin sp. Ty 1€ phén giai tiém nang vt chat kho cua
ngd cit & cac thoi diém dao dong 81,96-88,34% va gia tri ME dao dong
2.149- 2.281 kcal/kg DM.

- U chua ngdé HQ2000 cit ¢ thoi ky chin sap voi 3% ri mét
6 gia tri vé dinh dudng cao hon va sir dung cho bo thit tot hon cac
khau phan dbi chimg.

— Nudi bo dia phuong trong giai doan v béo (2-3 thang) bang
khéu phan 100% ngdé HQ2000 u chua (cat & thoi ky chin sap uvoi 3% ri
mat) cai thién khdi luong tang, hé sb chuyen hoa thirc an va tang lgi nhuan
S0 Vo1 cac khéu phan c6 VAO6 hay phéi hop véi rom lia.

4.2. PE NGHI

- Cac két qua nghlen ctru trén cho thay, gidng ngd HQ2000 la
g10ng co tnen vong, néu trong trong vu Dong Xuan & Thira Thién Hué
nén thu cit & thoi diém trudce khi hat vao giai doan chin sap.

— Ham lu’ong protein tho cia ng6 HQ2000 su dung trong mot
s thi nghlem cua d€ tai luan an bién dong nhiéu, vi vy, can c6 thém
nghién clru vé cac yéu t6 anh huong.

— Céc gibng ngd co trién vong dé san xudt thirc an xanh cho
bo dugc chi ra tir nghi€n ctru nay can duge tlep tuc nghién cttu thém
cac yéu td tac dong khac nhu thoi vy, tinh chat dat dai, mat do gleo
trong, k¥ thuat ché bién, bao quan thirc n va chat hrong thire an voi
cac khoang thoi gian bao quan khéc nhau.

— Trong diéu ki¢n nguon thirc dn cho trau bo thuong thiéu va
khéng 6n dinh do thoi tiét, ngo sinh khéi @ chua 12 giai phéap nén duge
khuyén céo dé 1am thtc dn nudi bo thit & Thira Thién Hué.
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INTRODUCTION
1. BACKGROUND

The development of cattle husbandry in Vietnam in general and in
the Central region in particular is facing the biggest difficulty, which is
the shortage of forages supplying all year round. The daily roughage
requirement for cattle is estimated at 2-2.5% (on dry matter - DM) of
body weight and with the current herd, the amount of feed required is 35-
42 million tons DM/year. In fact, the fodder sources for cattle are based
on high-yield grasses such as Elephant grasses, Guinea grasses, VAQG,
natural grasses and agricultural by-products such as rice straw, corn
stalks, sugar cane tops, groundnut vines, sweet potato vines... However,
in Thua Thien Hue province, the current production of forages has not
yet met the demands of cattle production, particular in the months of
winter season. Therefore, this study aims at exploring the biomass yield,
nutritive value and utilization of the hybrid maize varieties as forages for
beef cattle in Thua Thien Hue province.

2. RESEARCH OBJECTIVES

- Evaluating the growth performance, biomass yield and chemical
composition of hybrid maize varieties grown in Thua Thien Hue
province;

- Identifying the biomass yield and nutritional value of the
promising hybrid maize variety (HQ2000) as forage for beef cattle;

- Determining the influence of maize forage ensiling techniques on
the nutritive value of silage;

- Evaluating the effect of ensiled maize forage in diets on
digestibility and growth performance of fattening beef cattle raised in
Thua Thien Hue province.

3. SCIENTIFIC AND PRACTICAL MEANINGS OF THE
RESEARCH

- The researches in this thesis are the first comprehensive and
systematic studies on growth performance, harvesting time and chemical
composition of 10 varieties of hybrid maize cultivated for forages in
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winter — spring season in Thua Thien Hue as well as ensiling techniques
with sugar molasses to conserve as feeds for beef cattle.

- The findings of this study have contributed significantly the
scientific data on growth characteristics, biomass yield, chemical
composition of 10 hybrid maize varieties, especially, the HQ2000
variety; Nutritive value of the forage maize HQ2000 silage and the
effect of its utilization in the diets of fattening beef cattle raised in
Thua Thien Hue.

- These information can be used as references in research, teaching
and learning of staff, students and trainees of livestock industry.

- The research results are the scientific and practical foundation for
recommending the development of high-yield, high-quality forage of
maize varieties as well as the ensiling technique to conserve feeds for
cattle production in Thua Thien Hue whole year round, particularly for
the winter season.

- Research results also contribute to the recommendation on forage
production for beef cattle, especially in fattening stage in other provinces
in the central Vietnam with similar conditions.

4. NEW FINDINGS OF THE THESIS

The research on 10 forage maize varieties, especially the HQ2000
grown in the acrisols soil in Thua Thien Hue, which are the first
published on:

(i) Growth characteristics, biomass yield and chemical composition
of 10 maize varieties cultivated in Thua Thien Hue during the winter-
spring season at the time of harvest at the milk stage, dough stage and
dent stage. These varieties 2485FXCML161, 414xKP3 and HQ2000 are
promising for planting as forage for livestock;

(i) Chemical composition, rumen degradability and total digestibility of
nutrients in the diets using maize HQ2000 forage in cattle; and

(iii) Nutritive value of maize forage silage with different levels of
sugar molasses and efficiency of its utilization in diets for fattening beef
cattle raised in Thua Thien Hue.
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CHAPTER 1. LITERATURE REVIEW

This chapter presents 5 main contents: (i) Beef cattle production in
Vietnam and Thua Thien Hue province, in which, it mentions the
development of cattle numbers and meat production in the last 5 years
and the limitations related to seasonal forage shortages; (ii) Using maize
forage as feed for cattle includes advantages and potential as well as
limitations; (iii) Ensiling techniques, characteristics and factors affecting
silage quality; (iv) Research on selection, breeding and utilization of
hybrid maize varieties as animal green feed; and (v) Use of roughage in
ruminants, including digestibility of fibrous feeds and methods for
assessing the nutritional value of feed.

CHAPTER 2. MATERIALS, CONTENTS AND METHODS
2.1. MATERIALS
Ten (10) forage hybrid maize lines/varieties of this study were
selected and bred by the National Maize Research Institute in Hanoi.
Table 2.1. Name of experimental maize lines/varieties

Lines/ Lines/VV
Name Variet Code Name . Code
. arieties
ies
TA 16.1 Lines TA1 414xKP3  Lines TAG6
i485FXCML16 Lines TA 2 171xG5  Lines TA7
NX2 Lines TA3 171xG1  Lines TAS8
NX3 Lines TA4 HQ2000 Varieties TA9

CP555xDF4 Lines TAS NK7328 Varieties TA 10

Source: National Maize Research Institute
Cattle used in the experiments are local beef breeds.
2.2. PLACE AND TIME OF THE STUDIES
Place: The studies were carried out at the Institute for Research and
Development and the Laboratory of the Faculty of Animal Husbandry
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and Veterinary Medicine, University of Agriculture and Forestry, Hue
University.

Time: From January 2018 to October 2021.
2.3. RESEARCH CONTENT

Content 1: Growth characteristics, biomass yield and chemical
composition of 10 hybrid maize lines/varieties as green fodder grown in
Thua Thien Hue province (Experiment 1).

Content 2: Effect of harvesting time on biomass yield, chemical
composition and rumen degradability of maize HQ2000 as forage for
cattle (Experiment 2, 3).

Content 3: Evaluation of ensiling techniques of forage maize with
different levels of molasses and its nutritive value for cattle in Thua
Thien Hue (Experiment 4 and 5).

Content 4: Effects of maize forage silage, elephant grass and rice
straw in the diets on total tract digestibility and growth performance of
fattening beef cattle (Experiment 6 and 7).

2.4. RESEARCH METHODS
2.4.1. Content 1: Growth performance and biomass yield of 10 maize
lines/varieties (Experiment 1).

The experiment was arranged in a completely randomized block
design (RCBD), consisting of 3 blocks with 3 replicates for each variety.
Hybrid maize lines/varieties were grown according to national technical
regulations on testing (MARD/QCVN 01-66, 2011). Planting density: 70
x 25 cm (57,140 plants/ha).

The growth criteria, infection rate, biomass yield and economic efficiency as
compared to conventional methods. Chemical analysis includes dry matter (DM),
crude protein (CP) and total ash according to AOAC (1990), neutral detergent fiber
(NDF) and acid detergent fiber (ADF) according to Van Soest et al. (1991) on the
ANKOM machine.

Data processing were performed according to ANOVA through GLM model
on Minitab 16.2 (2010). Differences between the mean values were analyzed by
Tukey's method with 95% confidence intervals. The statistical model is as follows:
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Yij=p+Ti+Bj+ej
2.4.2. Content 2: Yield, chemical composition and nutritional value of
maize variety HQ2000
2.4.2.1. Experiment 2: Effect of harvesting time on growth and biomass yield.

Experiment 2 consisted of 3 treatments arranged in completely
randomized design with 3 replicates in 9 plots. Treatments corresponding
to the time of harvest at the milk stage, dough stage and dent stage. Maize
was sown at a density of 57,140 plants/ha and collected the whole stem,
leaves and corns.

Measurements: growth performance, morphology and biomass
yield were carried out according to the guidelines of the National Maize
Research Institute (MRC), including time of growth, flowering, ripening
wax (days); tree height (cm); the number of leaves on the tree; leaf area;
leaf area index; plant weight and biomass yield. Chemical analysis was
carried out as in Experiment 1.
2.4.2.2. Experiment 3: Determination of rumen degradability of maize
forage at different harvesting time.

The experiment consisted of 3 treatments, corresponding to the time
when maize was harvested at at the milk stage, dough stage and dent stage.
Experiment was conducted on 4 cattle (average of 250 kg/head) placed on
rumen cannula. Cattle are kept separately in cages and fed natural grasses
twice a day (8.00; 15.00 h). Estimated feed supplication of 2.5% (DM) of
body weight and free drinking water. Determining degradability according
to the nylon bag technique of Orskov et al. (1980).

The data of 2 experiments were statistically processed by ANOVA
through GLM analysis model on Minitab 16.2 (2010). Differences
between the mean values were analyzed by Tukey's method with 95%
confidence intervals.

The statistical model is as follows:

Yi=p+ Tit e
2.4.3. Content 3: Ensiling technique of maize HQ2000 and its utilization
for feeding cattle.
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2.4.3.1. Experiment 4: Maize HQ2000 forage ensiling technique.

Maize HQ2000 was grown as experiment 2 and harvested at 85
days of age. Immediately after harvesting, maize stalks and leaves were
chopped 2-3 cm and withered for 3-4 hours until the moisture is about
60%. The experiment consisted of 3 treatments, corresponding to 3 levels
of molasses supplementation (0, 3 and 5%) and 4 replicates; RMO — no
molasses only 0.5% salt; RM3 and RM5 — maize forage with 0.3% and
0.5% molasses, respectively.

Samples of silage were taken at 0, 7, 14, 21 and 28 days after
ensiling to measure pH value and analyze chemical composition.
2.4.3.2. Experiment 5: Determination of total tract digestibility of
HQ2000 maize silage on cattle.

Three (3) bulls (181.3 kg/head) were raised in 3 barns with feeders
and water for each cattle. The experiment consisted of 3 treatments (KP1,
KP2 and KP3) arranged in Latin squares (3 x 3) with 3 diets and 3
periods. Each stage is 12 days, including 7 days of adaptation and 5 days
of collection of feeds and manures.

The diet was mixed with 30% concentrate and 70% roughage
(ensiled maize forage with 0, 3, and 5% molasses). Cattle were fed twice
a day at 8.00 and 15.00 h, concentrate feed was given before roughage.
The amount of feed for cattle was equal to 2.5% (as DM) of body weight.

Measurements on feed intake, feces, digestibility of DM, OMD,
NDF and ADF.

The obtained data were statistically processed according to
ANOVA on Minitab 19.1.0 (2020). The difference between the mean
values by Tukey's method with 95% confidence interval.

Statistical model of Experiment 4: Y5 = pu+ T; + €;;.

Statistical model of Experiment 5: Yij = u + Ci + Rj + €j;.

2.4.4. Content 4: Using maize HQ2000 silage to feed fattening cattle
2.4.4.1. Experiment 6: Determination of total tract digestibility of diets
formulated from maize silage, fresh VAO6 forage and rice straw in cattle.

Maize HQ2000 forages harvested at dough stage (80-90 days),
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chopped into 2-3 cm, kept in anaerobic incubation with 3% molasses and
0.5% salt; Elephant grass VA06 was harvested daily at the 6" cutting after
35-45 days of regeneration; Rice straws of the Winter-Spring crop in 2021
were dried and stored for daily feeding. Concentrated feed was formulated
for beef cattle and fattening cows with the name “C45” of Proconco
Company.

The experiment was conducted on 12 bulls (152 kg/head) kept in
individual plots and randomly divided into 4 treatments, corresponding to 4
diets (N100 - 50% concentrate and 50% maize forage silage; N50V50 - 50%
concentrate and 25% maize silage + 25% VAO06 grass; V50R50 - 50%
concentrate and 25% forage VA06 + 25% rice straw; and V100 - 50%
concentrate and 50% grass VA06). The experiment lasted 40 days, in which
each period corresponds to a diet of 10 days, including 5 days of adaptation
and 5 days of collection.

Cattle were fed twice daily at 8.00 and 15.00 h, free drinking water.
Feeds offered at 2.5% (DM) of body weight. At each meal, cattle were fed
concentrate first and forages after and fed each type of forage separately.

Monitoring the feed intake, fecal excretion daily. Feeds and fecal
were analyzed at the laboratory of the faculty of animal sciences.
2.4.4.2. Experiment 7: Effect of utilization maize HQ2000 silage for
fattening cattle

Twenty beef cattle (163 kg/head) were randomly assigned to 4
treatments with 4 experimental diets (similar to Experiment 6) and 5
replicates. The diets were combined and the treatment design was similar
as experiment 6 (N100; N50V50; V50R50 and V100). Cattle were raised
individually in cages, separate feeders and drinking water from water
taps directly to each cow. Feeds offered at 3% (according to DM) of body
weight divided into 2 meals at 8.00h and 15.00h. Cattle were fed
concentrate first and roughage separately of each type. The experimental
period was 9 weeks, in which the first week the animals were adapted to
feed and care, and 8 weeks to monitor the experimental parameters.

Measurements: ADG, DMI, FCR, and economic efficiency.
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The data were statistically processed by ANOVA according to GLM
model on Minitab 19.1.0 (2020). The difference between the mean values of the
treatments was determined by the Tukey method with 95% confidence intervals.

Statistical model of Exp. 6: Yij=u + Ci + R + &j;
Statistical model of Exp. 7: Yij = pu + Ti + €j;.

CHAPTER 3. RESULTS AND DISCUSSION

3.1. CONTENTS 1: GROWTH PERFORMANCE, BIOMASS YIELD AND
CHEMICAL COMPOSITION OF 10HYBRID MAIZE VARIETIES - EXP. 1
3.1.1. Growth performance of maize lines/varieties

Germination time and growth performance are presented in Table
3.1. Germination time of maize lines did not differ. Times at flowering, milk
stage, dough stage and dent stage were significant differences (P<0.05).

Table 3.1. Growth time of maize lines/varieties (days)

Maize A . Milk Dough  Dent

I Germinating Flowering

ines stage  stage stage
TAl 5,26 64,40¢  88,86% 98,53°  108,53°
TA2 5,60 67,60®  93,53* 103,60 113,60%°
TA3 5,60 68,40% 94,86 105,00 115,00?
TA4 5,73 67,60®  92,66° 102,40° 112,20°
TA5 5,40 66,60° 90,73° 100,60¢ 110,531
TAGB 5,46 67,80°  93,60* 103,60 113,60%°
TA7 5,40 64,80° 89,66 99,40% 109,46%
TA8 5,46 63,66 94,00 104,46 114,46%
TA9 5,33 62,86 93,86 103,86® 113,46
TA10 5,40 60,86° 87,13° 92,06  102,52f
SEM 0,182 0,372 0,543 0,395 0,466
P 0,302 0,001 0,001 0,001 0,001

* - values in the same row with different exponents have statistical
difference P<0.05
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The results in this experiment are similar with some studies on hybrid
maize varieties Dekalb (2017), (Le Quy Kha and Le Quy Tuong, 2019).
3.1.2. Growth parameters of stems and leaves

The results showed that the plant height at maturity of 10 maize
lines/varieties varied from 182.53 cm to 215.93 cm and significant
difference between the lines/varieties (P<0.05). The TAS8 line is lower
than the other lines/varieties.

Data in Table 3.3 shows the number of leaves/plant, leaf size and
leaf area. The number of leaves varied from 15.80 to 18.66 leaves
(P<0.05). Some varieties have a large number of leaves such as TA2 and
TA?9, the varieties with less leaves are TA6 and TA10.
Table 3.3. Leaf growth in maize lines/varieties

Parameters
_ No. of I;)int%teh Width of  Area of
Maize No. of green it jeaf the 10th  the 10th
lines : leaves leaf at leaf at
leaves/plant . at . '
at milk fl . flowering flowering
owering )
stage (cm) (cm) (cm?)
TAl 16,400 12,804 73,35 7,43bcd 412,10
TA2 18,66° 13,93 87,39 8,06% 533,5%
TA3 16,66 12,93 73,69« 6.66% 370,8%
TA4 16,872¢ 12,40  81,78° 7,47bcd 461,1bcd
TA5 17,06%¢ 13,00  85,87% 8,42% 542 8%
TAG 15,87¢ 12,33 71,52¢ 6,53¢ 351,2¢
TA7 16,20°¢ 12,67¢¢ 81,05 7,90% 481,6°
TAS8 17,803¢ 15,672  83,08%® 7,67 479,1b¢
TA9 18,33% 15,33% 90,712 8,932 609,92
TA10 15,80¢ 12,279 80,11% 8,872 534, 4@
SEM 0,656 0502 2,45 0,323 31,40
P 0,001 0,001 0,001 0,001 0,001

*aC: values in the same column with different letters have significant

difference P<0.05
The leaf area at flowering in this study was different in maize

lines/varieties (P<0.05) and ranged from 351.2 to 676 cm?.
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3.1.3. Biomass yield
The biomass yield of the lines/varieties harvested at milk, dough and
dent stages is presented in Table 3.4.
Table 3.4. Yield and components of biomass yield of maize
lines/varieties at the time of harvest (in fresh matter)
Paramatters
Maize  Plant weight (g/plant) Biomass yield (ton/ha/crop)
lines Milk  Dough Dent Milk Dough  Dent
stage stage stage stage stage stage
TAl 748" 828° 712" 42,641 47,209 40,600
TA2 8128  894*  773* 46,286° 50,960°  44,077°
TA3 765% 850  731% 43,634° 48,482 41,694
TA4 778%  864%  743® 44,357% 49,286  42,385%
TA5 773%  859% 739 44,112 49,014®  42,152%
TAG6 781%  868% 746 44,531% 49479%  42552%
TA7 737 819 704> 42,031 46,701 40,163°
TA8 707°  T75° 744%™ 40,325° 44,220° 42,446
TA9 783%  855%  786° 44,676® 48,749 44,8522
TA10 735 817 703" 41,937 46,597  40,073°
SEM 17,6 19,6 17,4 1,001 1,118 0,991
P 0,001 0,001 0,001 0,001 0,001 0,001

*aC: Values in the same column with different letters have significant
difference P<0.05

The results showed that the mean weight of plants between different
varieties was significantly different (P<0.05). The highest biomass yield
in rough stage (varieties ranged from 44.22 to 50.96 tons/ha) was higher
than that at milk stage (40.33-46.29 tons/ha) and dent stage (40, 6-44.85
tons/ha).
3.1.4. Chemical composition of maize at harvest (dough stage)

The results in Table 3.5 show that the content of DM, CP, NDF and
ADF at the dough stage were not different among different maize
varieties; Meanwhile, the total mineral content had a significant
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difference between varieties (P<0.01), in which the highest in TA8
variety was 6.42% and the lowest in TA2 variety was 5.39%.

Table 3.5. Chemical composition of maize at doughing stage (%)
Dry Crude

:\i/rl]ilsze matter  protein NDF ADF T;t; !
(DM) (CP)
TAL 28,13 11,00 55,30 30,85 5,63%"
TA2 27,88 9,24 55,19 33,39 5,39°
TA3 28,79 11,25 53,94 32,03 5,46%
TA4 30,49 11,02 50,17 28,80 5,45%
TA5 28,71 11,22 54,60 31,94 5,55%
TAG6 28,42 11,34 50,83 29,11 5,63%®
TA7 27.94 11,13 53,32 28,18 5,59%
TA8 28,96 10,45 55,34 31,48 6,422
TA9 28,55 10,83 56,76 32,77 6,30%
TA10 28,68 10,43 53,67 30,90 6,30%
SEM 1,06 0,651 3,03 2,44 0,315
P 0,464 0,069 0,510 0,428 0,002

*3: \alues in the same column with different letters have significant
difference P<0.05

From the results in Table 3.4 (biomass yield) and Table 3.5
(chemical composition), we can see the different DM and CP yield of
maize lines/varieties in Table 3.6. Six maize varieties with high DM yield
(14-16 tons of DM/ha/crop) are TA2, TA3, TA4, TAS5, TA6 and TA9; and
9 varieties with high CP yield (>14 quintals/ha/crop) including TAL,
TA3, TA4, TA5, TA6, TA7 and TA9.
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Table 3.6. Dry matter and crude protein yield of maize forages
harvested at dough stage
Yield/ha/crop (dough stage)

Maize Name maize
lines Fresh (ton) DM (ton) CPKSOO Lines/Varieties
TAl 47,21 13,28 1461 TA16.1

TA2 50,96° 14,21 13,13 2485FxCML161
TA3 48,48% 13,96 15,7 NX2

TA4 49,29 15,03 16,56 NX3

TA5 49,01% 14,07 15,79 CP555xDF4
TA6 49,48® 14,01 15,95  414xKP3

TA7 46,70 13,08 14,52 171xG5

TAS8 44,22° 12,81 13,38 171xG1

TA9 48,75% 13,92 14,54 HQ2000

TA10 46,60 13,36 13,94 NK7328

*8C: \alues in the same column with different letters are significant
difference P<0.05
3.1.5. Pest situation
Through monitoring in experiments, maize varieties have a very low
rate of infection with pests and diseases. Varieties TA5, TA6 and TA8
showed signs of decay causing maize damage, some plants were tilted at
the base and stem.
3.1.6. Economic efficiency of growing maize forage as feed for cattle
The data of this study show that, while growing maize with the same
soil, climate and care and investment conditions, maize forage yields
nearly 3 times more efficiency than maize seeds.
3.2. CONTENTS 2: BIOMASS YIELD, CHEMICAL COMPOSITION
AND RUMEN DEGRADATION OF MAIZE HQ2000 FORAGE
3.2.1. Result of Exp. 2
3.2.1.1. Productivity and its components
Results on maize HQ2000 in 2019 have a significant difference
compared with 2018 results on the same conditions of growing time (5.33
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and 4.30 days), however, the time of flowering, plant height and number
of leaves/plant after 15 days of flowering did not differ.
Table 3.9. Growth characteristics and grain yield of Varieties HQ2000

Criteria M Criteria M

Germinating time (days) Leaf areas at 15 days

43 after flowering (cm?) 5313
Flowering time (days) 635 Leaf area index a_t 15 4.04
days after flowering
Plant height (cm) 212  Weight of 1,000 seeds (g) 300
Number of leaves/plant 14.55 Actual seed yield (ton/ha) 564

after 15 days of flowering

The data in Table 3.10 show that the weight of the plants ranges
from 674-770 g/plant and the biomass yield ranges from 39.67-43.89
fresh matter tons/ha/crop; Weight and yield were highest at the time of
dough stage and the lowest at the dent stage (p<0.05).

Table 3.10. Biomass yield of Varieties HQ2000 at different harvest
times (ton/ha/crop)

Harvest time
Criteria Milk Dough  Dent SEM P
stage stage stage

Time from sowing

to harvesting 78,5 88,5 98,5 0.133 <0.001
(days)

Plant weight (g) 6962 770° 674° 0.905 <0.001
Fresh biomass

67*  43.89° A46° 252 <0.001
yield (tonhalcrop) >0 389" 3846°  0.25 0.00

ac: The value in the same row with different letters is significant

different (P<0.05)

3.2.1.2. Chemical composition and yield of dry matter and protein
The data in Table 3.11 show that the DM content tends to increase

in the direction of lengthening the growth period from 28.60% in the milk

stage to 36.98% in the dent stage (P<0.05). However, the DM value was
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not significantly different in the following two periods (P>0.05). CP
content tended to be opposite to that of DM, decreasing gradually with
growth time, and CP in milk stage (5.85%) was higher than in dough
stage (5.21%) and did not differ in dough stage and dent stage (P>0.05).
The content of NDF decreased markedly with the time of plant growth,
the highest in milk stage (69.57%) and the lowest in dent stage (57.21%).
Similarly, ADF did not differ in milk stage (38.07%) and dough stage
(37.28%) and was significantly higher in dent stage (32.42%). In
contrast, ash tended to increase from milk stage to dent stage (P<0.05).
Table 3.11. Chemical composition of Varieties HQ2000 at different
harvest times (%)

Harvest time

Crite

ria Milk Dough Dent SEM P
stage stage stage

DM 28,60° 34,93 36,98° 0,522  <0,001

cp 5,852 5,652 5,21° 0,104 0,012

NDF 69,572 59,51° 57,21¢ 0,286  <0,001

ADF 38,072 37,282 32,430 0,812 0,005

Ash 3,89 4,300 5,440 0,167 0,001
ac: \alues in the same row with different exponents have significant
difference (P<0.05)

Table 3.12 shows that, the yield of maize plants calculated
according to DM in the period of dough stage and dent stage was not
different (P>0.05) and was higher at milk stage (P<0.05). While, the CP
yield in the dough stage (8.66 quintals/ha/age) was higher than the milk
stage (6.64 quintals/ha/age) but was not different from that of dent stage
(7.41 quintals/ha/ litter). Although the DM yield at the dent stage was
higher than that of the milk stage, the CP content was lower, so the CP
yield was not different at these two harvesting times (P>0.05). Thus,
harvesting HQ2000 maize at dough stage was suitable for forage in terms
of DM and CP per unit area.
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Table 3.12. Dry matter and protein yield of variety HQ2000 at different
harvest times

Harvest time

Criteria Milk Dough Dent SEM P
stage stage stage

Dry matter yield )35 15330 14220 0313 0,003

(ton/ha/season)

Protein yield

a b ab
(weight/ha/season) 6,64 8,66 7,41 0,149 0,005

a: \/alues in the same row with different letters have statistical difference
(P<0.05)
3.2.2. Result of Exp. 3
3.2.2.1. Rumen degradability (in-sacco) and nutritive value of
HQ?2000 maize harvested at different times

The rumen degradability of HQ2000 maize harvested at 3 different time is
shown in Figure 3.2 and the degradability value in Table 3.13.

80.0 -
Degradabi ==
70.0 - — =
lity (%) =
: - —
004 =
s
500 1 / o— e Milk stage
40.0 1 - . Dough stage
30.0 - /" ''''
g «= .« = Dentstage
20.0 -
100 Incubation Time in Rumen (h)
. 6 12 24 36 48 72
0.0 -

Figure 3.2. Dry matter degradability of HQ2000 maize harvested at
different times
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Table 3.13 Dry matter degradability of maize forage harvested at different

times (%)
Rumen incubation time (hours) Constant

6 12 24 36 8 72 A B &
(h)

b
Milk stage 2496 36.97* 40.8 60.81® 6259 713 164 65.62 0.10
Dough stage 25.15 33.3° 4315 56.34° 63.61b 7253 16.11 71.13 0.11
Dentstage  23.77 34.94%® 4016 63.25° 67.74° 7344 1636 70.48 1.80
SEM 0931 0.763 2.065 1249 0824 128 0.631 1297 0.03
P 0.548 0.024 0578 0.01 0.004 052 0.546 0.021 0.004

*8C: \/alues in the same column with different letters have statistical
difference (P<0.05)
Table 3.14. Rumen degradability and digestible nutrients values of
maize HQ2000 at different harvest times

Harvest time

Criteria Milk stage Dough Dent stage SEM P
stage

Constant values

a (%) 16.40 16.11 16.36 1.243 0.120

a+b (%) 81.96"" 88.342 85.07%® 13.214 0.001

c 0.0259 0.0216 0.0267 0.0045 0.071

Effective dry matter degradability (%)

k=0.02 53.40 53.70 54.30 3.251 0.219

k=0.05 38.70 38.00 38.30 2.126 0.221

k =0.08 32.40 31.60 31.30 1.171 0.341

Metabolisable energy value (kcal/kg DM)

ME 2,149° 2,175%® 2,281% 123.3 0.041

*: Values in the same row with different letters have statistical difference at (P<0.05)
a: dissolution rate (%); b: potential resolution rate (%); c: resolution rate (%/h), and
k: rumen exit rate constant = 0.02; 0.05 and 0.08 per hour.

The data in Tables 3.13 and 3.14 show that the potential DM
degradability of maize at dough stage were higher than at milk stage
(P<0.05) and were not different from that of dent stage (P>0.05). The
water soluble (a) and soluble rate (c) DM did not differ between the time
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of harvesting (P>0.05). Similarly, the effective degradability of DM at
rumen exit rates (k) was also not different between the three harvesting
stages (P>0.05). Meanwhile, the ME value of maize at the time of dent
stage (2,281 kcal/kg DM) was higher than that at milk stage (P<0.05) but
not statistically different with dough stage (P>0.05).
3.3. CONTENTS 3: ENSILING TECHNIQUES OF MAIZE
HQ2000 FORAGE AND ITS NUTRITIVE VALUE
3.3.1. Results of Exp. 4: Change in pH value and chemical composition
The results in Table 3.15 showed that the pH value of the silage
decreased rapidly in the first week and the decrease was different in the
fermentation times after 7, 14, 21 and 28 days (P<0.05). The DM tended
to decrease in all 3 treatments, but there was no difference. The trend of
decreasing DM in the RM5 was greater than the RM3 and RMO0. The CP
did not differ between treatments up to 21 days. At the 28-day period,
the CP in the RM5 was different from RMO (P<0.05), but there was no
difference between the RM3 compared with RM5 and RMO.

Table 3.15. Effect of molasses ratio on pH value and chemical

composition of silage

Criteria and Treatment*
the day after SEM P
fermentation RMO RM3 RM5
pH value
0 day 6.13 6.38 6.45 0.066 0.202
7 days 5.142 4.73° 4.24° 0.083 0.001
14 days 4,952 4.41° 4.23b 0.064 0.001
21 days 4,482 4.24% 4.11b 0.092 0.020
28 days 4312 4.07° 3.93b 0.074 0.006
DM (%)
0 day 33.76 34.26 35.26 0.707 0.178
7 days 33.36 33.43 34.07 0.573 0.452
14 days 32.92 33.06 33.66 0.469 0.320
21 days 32.36 32.83 33.27 0.450 0.216
28 days 32.13 32.60 32.83 0.480 0.391
CP (% DM)
0 day 9.85 9.76 9.87 0.185 0.830

7 days 9.71 9.60 9.56 0.247 0.821




18

Criteria and Treatment*
the day after SEM P
fermentation RMO RM3 RM5
14 days 9.45 9.36 9.53 0.169 0.639
21 days 9.17 9.33 9.46 0.157 0.252
28 days 8.942 9.03%® 9.50° 0.176 0.048
NDF (% DM)
0 day 62.20 62.60 61.86 0.773 0.656
7 days 61.36 62.08 60.10 0.855 0.446
14 days 60.71 61.79 60.73 0.650 0.250
21 days 59.86° 61.48° 59.49¢ 0.536 0.029
28 days 59.78 61.31 59.49 0.670 0.090
ADF (% DM)
0 day 32.43 32.66 33.30 1.000 0.707
7 days 32.36 32.66 33.00 1.270 0.885
14 days 32.70 32.23 32.20 0.768 0.495
21 days 32.06 32.46 33.27 1.000 0.515
28 days 32.26 32.31 32.80 0.722 0.729

abe: Mean values in the same row with different letters are different, p < 0.05;

* RMO: No molasses; RM3, RM5: Add 3% and 5% molasses.

3.3.2. Results of Exp. 5: Digestibility of the diet containing maize silage
Table 3.16 showed that the diets of 30% concentrate feed and 70%
maize silage in different silage treatments did not differ in the feed intake
(P>0.05). Silage (addition of 0%, 3% and 5% molasses) forage maize did
not affect the total digestibility of nutrients.
Table 3.16. Total tract digestibility of nutrients

Treatment

Criteria RMO RM3 RME SEM P
kg DM intake /days 4.412 4.470 4.625 0,135 0,332
kg excrement
DM/days 1.413 1.379 1.445 0,131 0,883
Total digestibility of nutrients (%)
DM 68,00 69,17 68,83 2,09 0,851
oM 71,00 72,00 72,62 2,23 0,763
CP 71,83 72,66 72,67 1,43 0,805
NDF 60,33 62,67 63,67 1,70 0,213
ADF 45,33 46,00 47,00 0,98 0,304

* RMO: No molasses; RM3, RM5: Add 3% and 5% molasses.
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3.4. CONTENT 4: UTILIZATION OF MAIZE HQ2000 SILAGE FOR
BEEF CATTLE
3.4.1. Results of Exp. 6: Total tract digestibility of nutrients

The total digestibility of nutrients of 4 diets is presented in Table
3.17. The results showed that all indicators of digestibility of DM, OM,
CP, NDF and ADF were different (P<0.05) between the diets.

Table 3.17. Total digestibility of nutrients of diets in cattle (%)

Ration
Criteria SEM P
N100 N50V50 V50R50 V100
DM 67.17°"  66.37° 59.68"°  65.86° 1.210 0.001
oM 70.59*  69.36° 63.13" 68.96° 1.090 0.001
CP 71.74*  69.622 66.33° 65.00° 0.919 0.001

NDF 59.62*  60.97° 54.99°  62.52* 1520 0.001
ADF 48.042 49.422 41.84° 47,75 1.930 0.002
abe: Values in the same row with different letters have statistical

differences with P<0.05.
3.4.2. Result of experiment 7
3.4.2.1. Weight and daily weight gained of cattle

The results in Table 3.19 showed that the ADG in the diets did not
differ in the first 6 weeks. From week 6 to week 8, the ADG in N100,
N50V50 and V100 was higher than V50R50 to the difference in ADG
over the entire experimental period (P<0.05).
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Table 3.19. Weight and daily weight gained of cattle in diets during

experiment

Treatment
Criteria SEM P

N100 N50V50 V50R50 V100

Weight of cattle (kg)
Initial 162.80 163.00 163.00 164.60 6.23 0.990
Final 206.80 20590 202.20 208.32 6.81 0.830
Average daily gain during the experimental weeks (g/days)
0- 2 weeks 645 657 650 671  63.7 0.979
2- 4 weeks 777 754 711 773 641 0.728
4- 6 weeks 821 821 803 870  73.7 0.822
6-8 weeks 850 831¢ 635° 808* 58,5 0.008
Medium 7738 766° 700° 780* 289 0.046

*ab- \/alues in the same row with different letters have statistical

difference with P<0.05
3.4.2.2. Feed intake and feed conversion ratio

The data in Table 3.20 showed that the total intake of both
concentrate and roughage did not differ between treatments, from 4.48
kg DM/head/day to 4.89 kg DM/head/day. However, roughage intake
varied between diets (P<0.05). Roughage intake in V50R50 was 2.33
kgDM/head, higher than N100 (1.74 kgDM/head) but not different from
N50V50 and V100. Similarly, feed intake compared with body weight

of cattle in different diets was also different (P<0.05).
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Table 3.20. Feed intake (DMI) and feed conversion ratio (FCR)

Treatments SEM P

Criteria
N100  N50V50 V50R50 V100

DMI (kg

DM/days); 4.48 4.73 4.89 4.68 0.151 0.323
in which:

+ C45 2.74 2.73 2.56 2.61 0.091 0.437
+ Forages 1.74% 2.00% 2.332 2.07% 0.085 0.002
% of body 2.31° 2.50% 2.67° 2.49% 0.061 0.007
weight

ME intake 11.72 12.18 11.43 11.89 0.121 0.218
(Mcal)

CPintake(g) 706.63° 742.81%  718.93* 791.52% 12521 <0.001

DCP intake 506.94*  517.15% 476.87° 514.49° 10.812 <0.001
(@)**

FCR 4.62° 5.31b¢ 6.84% 5.23 0.259  <0.001

*ab: Values in the same row with different letters have statistical difference with
P<0.05;
** DCP: digestible protein intake = CP intake x CP digestibility (Table 3.17;
page 93)

Thus, the results of this experiment show that the combination of
maize forage silage and concentrate (ratio 1:1) significantly improves the
growth performance parameters of fattening beef cattle.
3.4.2.3. Economic efficiency in fattening cattle

The economic efficiency estimation results showed that the basic
cost (feed, seed) in the treatments was not different, ranging from
16,569.1 thousand VND (in the 50V50R treatment) to 16,869.8 thousand
VND. at V100). Total collection in treatments N100, N50V50 and V100
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was significantly higher than V50R50 (P<0.05). The difference between
revenue and expenditure is highest in N100 and V100, and lowest at
50V50R. The results also showed that fattening cows fed diets of corn
silage and grass VAO6 did not differ significantly in terms of profit
(P>0.05) but differ in absolute value (410.3 thousand VND compared to
VAO06). with 350.1 thousand VND/head/month).
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CHAPTER 4. CONCLUSIONS AND RECOMMENDATIONS
4.1. CONCLUSIONS

— Research on growth characteristics, biomass yield and chemical
composition of 10 hybrid maize lines/varieties cultivated in Winter-
Spring seasons in 2018 and 2019 in Thua Thien Hue showed that:

(i) Time to harvest plants (stems, leaves, corn) for animal feed ranges
from 80-105 days and the difference between lines/varieties is
statistically significant;

(ii) The biomass yield at dough stage was higher than that of milk stage
and dent stage; and chemical composition (DM, CP, NDF and ADF) of
maize forage harvested at dough stage did not differ significantly
between lines/varieties but differ in total ash content;

(iii) In general, lines 2485FXCML161, 414xKP3 and variety HQ2000 are
more promising than other lines/varieties when used as forage
production.

—  The variety HQ2000 sown at a density of 57,140 plants/ha on
acrisols soil in Thua Thien Hue had the highest biomass and protein yield
at the dough stage. The potential degradation of dry matter of maize at
different havested times ranged from 81.96 to 88.34% and the ME value
ranged from 2,149 to 2,281 kcal/kg DM.

—  Ensiling maize HQ2000 forage at dough stage with 3% molasses
has higher nutritional value and is better used for beef cattle than VAO6
grass and rice straw diets.

—  Feeding cattle during the fattening period (2-3 months) with a
diet of 100% HQZ2000 maize silage (harvested at dough stage with 3%
molasses) improved daily live weight gain, feed conversion ratio and
increase profit compared to VAQ6 grass and rice straw diets.

4.2. RECOMMENDATIONS

— The above research results show that maize HQ2000 variety is a
promising for forage production in the winter-spring croping season in
Thua Thien Hue, it should be harvested at the dough stage.
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— The crude protein content of maize varieties in experiments of
the thesis was fluctuated, so it is necessary to have more researches to
understans the related factors.

— The promising maize varieties for forages production indicated
from this study need to be further studied in other seasons, soils, planting
density to identify the potential for biomass yield of forage production.

— Incondition that the feeds for cattle are often lacked and unstable
due to the weather, maize forage production may an alternative solution
to improve feed shortage in in Thua Thien Hue as well as provinces in
the central Vietnam.
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