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MO PAU
1. it van dé

Chan nuéi dé giir vai trd quan trong trong hé thong nong
nghiép toan cau, dic biét tai cac vung nhiét doi va can nhiét doi,
noi dé cung cip thit, sita va sinh ké cho hang triéu néng ho quy
md nhé (Liehr va cs., 2024). Theo FAO (2023), tong dan dé thé
gi61 da vugt 1 ty con va tiép tuc gia ting nho kha nang thich nghi
cao, chiu han tt va tan dung hiéu qua cac ngudn thirc n tho xanh
chat lugng thap (Silanikove, 2000).

Téng dan dé ciia Viét Nam dat 2.607.949 con, trong d6 khu
vuc Bic Trung B va Duyén hai mién Trung c6 711.271 con,
chiém 27,27% téng dan ca nudc. Tai Hué, téng dan dé dat 10.157
con, chiém 9,86% tong dan dé cua khu vuc va khoang 0,39% tong
dan ca nudc (Thong ké Chan nudi Viét Nam, 2024). Mic di quy
mo dan dé con khiém tén, Hué c6 nhiéu tiém ning thuan loi dé
phat trién chian nudi dé nhd diéu kién ty nhién dic thu. Téng dién
tich dat ty nhién khoang 494,7 nghin ha, trong d6 dat 1am nghiép
va d6i nui chiém 3254 nghin ha, twong duong 65,78% dién tich
tu nhién (Nién gidm Thong ké, 2024). Pay 1a ngudn tai nguyén
quan trong cho phat trién chan nudi dé theo huéng tan dung dong
co tu nhién, cay thic an va di¢n tich chén tha.

Dinh dudng 1a yéu td then chét quyét dinh hiéu qua chan
nuéi dé. Nganh chan nudi hién dang déi mét v6i nhiéu théch thirc
nhu thu hep dién tich chan thd, tic dong cua bién ddi khi hau va
chi phi thitc dn cong nghiép ting cao do bién dong thi trudng
nguyén liéu toan cau (Thornton, 2010; Rojas-Downing va cs.,
2017). Do d6, viéc phat trién va sir dung cac ngudn thirc dn xanh
c6 nang suét cao, gia tri dinh dudng tét va thich nghi véi didu kién
sinh thai dia phuong 1a giai phap quan trong nham nang cao tinh
bén vimng cua chin nudi dé.

Mién Trung Viét Nam, dic biét 1a thanh phd Hué, c6 khi
hau nhi¢t doi gi6 mua véi sy phan hoa rd rét gilra mua mua va
mua kho, thuong xuyén chiu tac dong cua cac hién tugng thoi tiét
cuc doan, anh hudng bat lgi dén sinh trudng cay thirc dn va giy
thiéu hyut ngudn thirc an xanh theo mua.



Céac giéng c6 hoa thao nhiét d6i nhu Brachiaria spp. va
Panicum maximum cé ning suat sinh khdi cao, kha ning thich
nghi rong, 12 ngudn cung cip ning lugng chinh cho dé. Bén canh
do, keo dau (Leucaena leucocephala) la cay ho dau giau protein
va khoang, gop phan ning cao gia tri dinh dudng khau phan. Tuy
nhién, tai mién Trung Viét Nam van thiéu cac nghién ctru hé
thdng vé tiém ning cua cic gidng nhap ndi. Vi vay, nghién clru
nay duogc thuc hién nham danh gla kha nang stir dung mdt s6 glong

c6 hoa thao va keo dau nhap noi lam thuc an cho dé tai thanh phd
Hué, gép phan phat trién hé théng thic dn xanh bén viing va nang
cao hi€u qua chan nudi dé.
2. Muc tiéu nghién ctu
2.1. Muc tiéu chung

Nghién ciru ndy nhim danh gia kha ning thich nghi, ning
suét sinh khdi va gia tri dinh dudng cta cac giong cé hoa thao va
cay keo dau nhap noi tai thanh phé Hué, déng thoi xac dinh ty 1€
phéi hop t6i vu giita cac ngudn thic dn ndy dé nang cao hiéu qua
chan nudi dé trong diéu kién mién Trung Viét Nam.

2.2. Muc tiéu cu thé

- Xac dinh dugc kha ning sinh truong va nang suit sinh
khéi ctia cac giéng cé hoa thao va cay keo dau nhdp ndi qua cac
thang trong ndm tai thanh phd Hué.

- Phan tich thanh phan héa hoc cta cac gidng c6 hoa thao va
cay keo dau thi nghiém thong qua cac chi tiéu protein tho, cac loai
xo va khoang tong sb.

- Xéc dinh dugc ty 1€ tiéu hoa cua tung glong cay thuc an va
danh gia ty 1€ ti€u hoa toan phan ctia cac khau phan co ty 1& phdi
hop keo dau khac nhau trén dbi tugng dé.

- Xac dinh ty 1& phéi hop keo dau tbi uu trong khau phan
dua trén co hoa thiao nham nang cao kha ning sinh truong, chat
lwong thit va hiéu qua kinh té trong chin nudi dé tai dia phuong.
3. Y nghia khoa hoc va thuc tién
3.1. Y nghia khoa hoc

- B6 sung co s dir liéu khoa hoc vé dic diém sinh truong,
nang suat sinh khéi va thanh phan héa hoc cua mét sé gidng co
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hoa thao va cay keo dau nhap ndi khi trong trong diéu kién sinh
thai ving go ddi thanh phd HUe Cac két qua nay gop phan danh
gia kha néng thich nghi va tiém nang khai thac cua cac giong cay
thirc an méi trong diéu kién dja phuong.

- Cung cap théng tin va co sé khoa hoc vé kha ning tiéu hoa
in vivo va hiéu qua st dung cta cac gidng co hoa thao va cay ho
dau nhap noi khi st dung lam thirc an cho dé.

- Gop phan hoan thién co s khoa hoc cho viéc can déi khau
phan theo huéng phol hop hop ly gitra ngudn thirc an giau protein
(cAy ho dau) va nguén thirc n gidu nang luong — chat xo (c6 hoa
thao) trong chan nuoi dé.

3.2. Y nghia thyc tién

- Lam phong pha va cap nhat co so dir liéu phuc vu cong tac
nghién ctu, chon loc, nhan rong va st dung hiéu qua céc gidng co
hoa thao va cdy keo dau trong phét trién chin nudi dé tai thanh
phd Hué va cac ving c6 diéu kién sinh thai twong ddng.

- Két qua nghién ciu 1a co sé khoa hoc dé xay dung va
khuyén céo cac cong thuc khau phan in phu hop, dya trén nguon
thizc 4n tho xanh tréng tai chd nhu c6 Panicum maximum var.
Mombasa va 1a keo dau (Leucaena leucocephala), gop phan nang
cao nang suat, hiéu qua st dung thie an va hiéu qua kinh té trong
chan nuoi dé.

4. Nhirng déng gop méi caa luan an

- Luan 4n da tién hanh danh gia mot cach hé thdng va toan
dién cac dic diém sinh truong, ning suat sinh khdi, thanh phan héa
hoc va gia tri dinh dudng lam thirc dn cho dé cua mot sb gidng co
hoa thao gdbm: Brachiaria ruziziensis (Ruzi), Brachiaria hybrid cv.
Mulato Il (B. ruziziensis x B. decumbens x B. brizantha), Panicum
maximum var. Purple, var. Mombasa, var. Mun River; cung véi cay
keo dau (Leucaena leucocephala) cac gibng Tarramba, Peru,
Cunningham, KU15 va KU56 dugc nhap noi tir Truong Dai hoc
Kasetsart (Thai Lan) va trong tai ving go dodi thanh phd Hué. Ket
qua nghién ctru da cung cap co so dir licu khoa hoc quan trong vé
kha nang thich nghi, tiém ning nang suit va gia tri dinh dudng cia
c4c giéng cay thic an nay trong diéu kién sinh thai dia phuong.
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- Luan 4n d3 x4c dinh dugc anh huong cua cadc mac phdi
hop 14 keo dau va co hoa thao trong khau phan dén kha ning tiéu
héa in vivo, sinh truong, nang suat va hiéu qua kinh té trong chin
nuoi dé thit.



CHUONG 1. TONG QUAN CAC VAN PE NGHIEN CUU

Chuong tong quan dugc trinh bay véi cac ndi dung chinh
sau day:

(1) Tinh hinh chin nu6i dé trén thé gidi, & Viét Nam va ¢
thanh phd Hué.

(2) Pic diém tiéu hoa thire an & dé.

(3) Thurc an xanh trong chan nudi dé.

(4) Sir dung ciy keo dau nhu & ngudn thic an gidu prtotein
trong chan nuoi dé.

(5) Phuong phap danh gia ty 1€ tiéu hoa thirc dn xanh ¢ dé.

Qua tong quan céc tai liéu trong va ngoai nude cho thdy cay
thirc an xanh giit vai trd then chét trong hé thong chin nudi gia suc
nhai lai, ddc biét tai cac vang nhi¢t doi va can nhiét doi nhu Viét
Nam. Nhom cay nay la nguon cung cdp chu yéu ning luong,
protein, vitamin va khoang chat cho vat nudi, déng thoi gop phan
duy tri can bang hé vi sinh vat da c0, cai thién kha nang tiéu hoa va
nang cao nang suat thit, sira.

Cay thirc dn xanh rat da dang va co thé phan thanh ba nhém
chinh. Nhém cay ho hoa thao ¢6 wu thé vé nang suét sinh khdi cao,
kha ning thich nghi rong, dong vai trd 1a nguén xo va ning lugng
co ban trong khau phan. Nhom cdy ho dau c6 ham luong protein va
khoang chat cao, kha nang ¢ dinh dam tir khi quyén, gép phan cai
thién do phi dat va can d6i dinh dudng khau phan. Bén canh do,
nhém cay thirc dn xanh truyén thdng, bao goém phu pham nong
nghiép va cac loai cay ban dia, c6 uu dlem dé kiém, chi phi thap,
gitp tan dung hiéu qua ngudn tal nguyén san ¢6 ¢ nong ho.

Tuy nhién, viéc san xuét va sir dung cay thirc an xanh van
d6i mat voi nhidu thach thirc. Nang suét va gia tri dinh dudng cua
cay bién dong 16m theo mua vuy, giai doan sinh trudng va diéu kién
canh tac. Ngoai ra, tdc dong cua bién dbi khi hau, han han, ngap
Ging va suy thoai dat, dic biét & mién Trung Viét Nam, 1am gia
tang rui ro thiéu hut va kém 6n dinh nguén thirc an xanh, dat ra
y&u cau cap thiét vé& nghién ctru va lua chon cac giéng cay thirc an
pht hop, bén viing.
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CHUONG 2. POI TUQNG, NQI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Poi twgng, dia diém va thoi gian nghién ciu

2.1.1. Péi twong nghién ciru

Cay trong thi nghiém: Niam (05) giéng c6 hoa thao: Ruzi
(Brachiaria ruziziensis), Mulato Il (Brachiaria ruziziensis x B.
decumbens x B. brizantha), Purple, Mombasa va Mun River
(Panicum maximum). Nam (05) giéng cdy ho dau: Tarramba,
Peru, Cunningham, KU15 va KU56 (Leucaena leucocephala).

Vat nudi thi nghiém: Dé dia phuwong hay con goi 1a dé Co dé
danh gia kha nang tiéu hoa, sinh truong va chét lugng thit thong
qua cac khau phan an phdi hop véi ty 1é keo dau khac nhau.

2.1.2. Pia diém nghién ciru

Céc thi nghiém vé sinh trudng, ning suit sinh khdi cua cac
gidng cay thirc an nhap nodi va thir nghiém nudi dudng trén gia sic
duoc trién khai tai Vién Nghién ctru Phat trién, Truong Pai hoc
Nong Lam, Pai hoc Hué.

Céc phan tich vé thanh phan hoa hoc va gia tri dinh dudng
cua cdy thtrc an dugc thuc hién tai phong thi nghiém khoa Chén
nuoi Thu y, Truong Pai hoc Nong Lam, Pai hoc Hué. Thi nghiém
vé xac dinh ty 18 tiéu hoa in-vitro cac gidng cay thirc an duogc tién
hanh tai phong thi nghiém B moén Chan nudi, Khoa Nong
nghiép, co s& Kamphaeng Saen, Dai hoc Kasetsart, Thai Lan.
2.1.3. Thoi gian nghién ciru

Cac thi nghiém dugc thuc hién tir thang 9 nam 2022 dén
thang 4 nam 2025 bao gém cac giai doan tir trong, chiam soc, thu
hoach, phan tich mau va thir nghiém trén gia suc va nudi dudng
gia stc theo cac khau phan an c6 ty 1¢ keo dau khac nhau.

2.2. Noi dung nghién ciu

Noi dung 1: Panh gi4 kha ning sinh truong, ning suit sinh
khdi va thanh phan héa hoc ctia nim gidng co hoa thao nhap noi
trong tai thanh phd Hué.

Noi dung 2: Danh gia kha nang sinh truong, nang suat sinh
khéi va thanh phan hoa hoc cua nam glong keo dau (Leucaena
leucocephala) nhap noi trong tai thanh phé Hué.



Noi dung 3: Déanh gia kha nang tiéu hoa in vitro cua cac
gidng co hoa thao va ciy keo diu trong tai thanh phd Hué va ty
1¢ tiéu hoa in vivo cua cac khau phan an cé ty 18 keo dau khac
nhau ¢ dé.

Noi dung 4: Danh gid anh hudng cua ty 1€ keo dau khac
nhau trong khau phan dén sinh truéng, ning suat, chat luong thit
va hiéu qua kinh té nuéi dé thit.

2.3. Phuwong phap nghién ciru

2.3.1. Nji dung 1: Panh gia kha ning sinh trudong, ning suét sinh
khdi va thanh phén hoa hoc cua nam giéng c6 hoa thdo nhap ndi
trong tai thanh phd Hué

Thi nghiém tién hanh trén nam (5) giéng cé hoa thao dugc
bd tri theo so d6 khdi hoan toan ngéu nhién (Randomized
Complete Block Design- RCBD) v6i bdn khdi twong Gmg véi bon
lan 1ap lai cia moi gidong, moi khoi c6 nam 6 tuong ung voi 5
gidng phan bd ngiu nhién. Trong mdi 6, hat gidng duoc gieo
thanh 6 hang, cach nhau 0,75 m. Mdi hang c6 7 ciy, v6i khoang
cach 0,5 m gitra cac cay riéng le, tong cong c6 42 khom trén mot
0. Hat glong c6 duge gieo vao ngay 16 thang 9 nam 2022 va lan
thu cat dau tién vao ngay 31 thang 12 ndam 2022. Cac lira tai sinh
duoc thu hoach sau 1,5 thang véi tong s6 8 1an thu hoach trong
ndm tr ngay 1 thang 1 dén ngay 31 thang 12 nam 2023.

Trong mdi 6 thi nghigm, ndm (5) khém mau dugc chon ngau
nhién theo phuong phap 5 diém ctia duong chéo, loai bo cac hang
bén ngoai. O Itra dau tién, cac chi tiéu duoc xac dinh dinh ky cr
15 ngay mot lan, ké tir ngay thir 60 cho dén ngay thir 105 (thu
hoach lira dau). D6i véi cac ltra téi sinh, céc chi tiéu duge xdc
dinh tai thoi diém thu hoach 1a 45 ngay sau tai sinh.

Chiéu cao ciy dugc do tir mit dat dén dinh sinh truong cua
than. S6 nhanh va s6 14 duoc tién hanh dém toan bo s6 nhanh va la
thuc té trén timg khom mau duoc chon. Ning suat sinh khéi duoc
xac dinh sau khi thu hoach toan b 4 hang gitra cua mdi 6 va loai
b6 cdy ¢ hai dau hang dé x4c dinh ning suét tvoi. Mau dugc sdy &
nhiét do 60°C trong 72 gid, can xac dinh khéi lugng c6 khd con
lai. Cac chi tiéu vét chat kho (DM), protein thé (CP) va khoang



tong sd (Ash), xo khong tan trong méi truong trung tinh (NDF),
x0 khong tan trong moi truong axit (ADF) va xo lignin khong tan
trong moi truong axit (ADL).

2.3.2. Ngi dung 2: Danh gia kha nang sinh truong, nang suit sinh
khéi va thanh phan hoa hoc cua nam (5) giong keo dau (Leucaena
leucocephala) nhap noi trong tai thanh phd Hué

Thi nghiém duoc tién hanh trén niam (5) giéng keo dau
(Leucaena leucocephala) dugc str dung trong nghién ctru nay la
Tarramba, Peru, Cunningham, KU15 va KU56. Cay giong duoc
wom trong cac tai ni lon, sau 3 thang cdy con duoc trdng ra vudn
thi nghiém vao ngay 1 thang 2 nam 2023. Thi nghiém dugc tién
hanh theo phuong phap kh01 hoan toan ngau nhién (RCBD), véi
bdn 1an lap lai cho moi giong.

Trong mdi 0, nam cdy dugc chon ngiu nhién. Cu thé, mot
cdy duoc chon tir mdi goc trong bon goc cua 0, trir cac cay & bién,
va mot cdy tir trung tim. Céc chi tiéu theo ddi trén mdi ciy bao
gdm chiéu cao cdy, duong kinh than va s canh qua hang thang.
Dén thoi diém thu cat, ning suét sinh khéi lam thirc an chian nuéi
dugc tinh tir bon hang bén trong, bao gdm 20 ciy trong tong s6 42
cay trong mdi 6. Cay duoc thu hoach & d6 cao 60 cm so v6i mat
dat va can xéac dinh nang suit sinh khdi tuoi ctia 20 ciy nay. Miu
than 14 duoc tach thanh 14 (gdm 1a va ngon non gia stic dn duoc)
va than, can va sau d6 sdy khoé & 60°C trong 72 gio. Phan tich
thanh phén héa hoc vé DM, CP, EE va khoang téng s6 theo
phuong phap AOAC (1990). Xo NDF va xo ADF dugc phan tich
bang phuong phap Van Soest va cs (1991).

2.3.3. Nji dung 3: Danh gia kha ning tiéu héa in vitro cta cac gidng
c6 hoa thao va cy keo dau trong tai thanh phd Hué va ty 18 tiéu hoa
in vivo ctia cac khau phan an c6 ty 16 keo déu khéc nhau & dé

Thi nghiém 1: Xac dinh ty 1€ ti€u hoa in vitro cta cac loai
thirc an xanh

Niam (5) gidng co hoa thao va nim (5) giéng keo dau da
duoc tréng 0 NoOi dung 1 va Noi dung 2. Co hoa thao dugc thu
hoach vao thang 5 nam 2024 véi thoi gian tai sinh 45 ngay. Keo
dau duoc thu hoach vao thang 3 nam 2024 véi thoi gian tai sinh 4
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thang. Sau thu cit, mau sdy kho ¢ 60°C trong 72 gidy, nghién qua
rdy c¢6 duong kinh 1lmm. MAu dugc phan tich bing hé thong
DAISYII dé xac dinh kha nang ti€u hoa in vitro tai Pai hoc
Kasetsart, Thai Lan. .

Thi nghiém 2: Tiéu hoa toan phan ciia cac khau phan vai cac
ty 1€ keo dau va hoa thao khac nhau ¢ dé

Thi nghiém duogc thuc hién trén 16 con dé dyc, giéng dé Co,
c¢6 khéi luong co thé ban dau trung binh 13 12,4 + 0,13 kg. Tét ca
dé déu duogc tiém phong bénh tu huyét trung, va 10 mém long
mong, va dugc tdy giun san dong loat trude khi thir nghiém. Dé
dugc phén ngau nhién vao bén nhom ché do an theo thiét ké hoan
toan ngau nhién (CRD), mdi nhom bbn con. Mbi con dé dugc
nuoi riéng ¢ trong mot chudng véi tong s6 16 chudng, duoc trang
bi méang an, nudc udng riéng.

Co6 Mombasa thu hoach lic 45 ngay tai sinh va I keo dau
Tarramba thu hoach 4 thang ltc tai sinh dugc st dung lam thirc an
cho dé. O keo déu, chi nhitng phan an duoc (14 va than non) dugc
thu hoach hang ngay, thai nho va tron déu véi co Mombasa trudc
khi cho dé an hang ngay. Bon khau phan an thi nghiém, tinh theo
vat chat kho (DM) gom:

- Khau phan 1 (KP1): 100% c6 Mombasa

- Khéu phéan 2 (KP2): 90% co Mombasa va 10% keo dau
Tarramba

- Khéu phan 3 (KP3): 80% cd Mombasa va 20% keo dau
Tarramba

- Khéu phéan 4 (KP4): 70% cd Mombasa va 30% keo dau
Tarramba

Dé dugc cho an hai lan mdi ngiy vao lic 9:00 gid sang va
3:00 gio chiéu. Luong thirc an hang ngdy duoc dinh luong tuong
tng 4% khdi luong co thé ciia mdi con dé tinh theo vat chat kho
(DM) trong giai doan nudi thich nghi dé diéu chinh lugng thirc dn
thyc té hang ngay, sau d6 trong giai doan thu phan, cho in véi
luong bang 90% luong thirc dn dn dugc trong giai doan nudi thich
nghi dé dam bao tat ca gia stc an hét luong thirc in dugc cung cip
hang ngay.
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Thi nghiém kéo dai 26 ngay, bao gom 20 ngay lam quen véi
diéu kién chudng nuéi, ché d6 an theo khau phan an thi nghiém va
quy trinh cho an. Luong thirc an an vao dugce theo dai tur ngay 21
dén ngay 26, phan duoc thu tir ngay 22 den ngay 26 cua thi
nghiém. Tong luong phan thu thap dugc tai mdi thoi dlem trong
ngay duoc can va bao quan ¢ nhiét d6 4°C. Vao cudi mdi ngay,
phan ciia mdi con dé dugc tron déu va 1ay 20% tong lwong phan
thai ra hang ngay lam méu, bao quan & nhiét do -20°C dé phan
tich thanh phan héa hoc.

2.3.4. Ngi dung 4: Danh gid anh huong cua ty 1€ keo dau khac
nhau trong khau phan dén sinh truong, ning suat, chat lugng thit
va hiéu qua kinh té nu6i dé thit

Thi nghiém dugc tién hanh trén 16 dé duc gidng dia phuong
(dé Co).

Co6 Mombasa va keo dau Tarramba dugc thu hoach véi chu
ky cit 45 ngay/lan, va keo dau (14 va phan ngon non) dugc thu
hoach v&i chu ky cit 4 thang/lan. Co hoa thao va 14 keo dau, thai
nho va tron déu trude khi cho dé an hang ngay.

Dé duoc chia ngau nhién thanh 4 nhém va duoc cho &n riéng 1é
theo 4 khau phan (KP) thi nghiém tinh theo vat chat kho, bao gdm:

- Khau phan 1 (KP1): gém 100 % thirc in co s (Thire dn co
s& gom c6 Mombasa va thtrc an hdn hop).

- Khau phan 2 (KP2) gom 10% keo dau Tarramba va 90%
thire @n co so.

- Khau phan 3 (KP3) gom 20% keo dau Tarramba va 80%
thire an co so.

- Khau phan 4 (KP4) gém 30% keo dau Tarramba va 70%
thire an co so.

Luong thirc an hang ngay cung cap cho dé duogc tinh béng
4% khdi lugng co thé tinh theo vat chat khé (DM). Trong sudt qua
trinh thi nghiém, luong thirc dn cung cap dugc diéu chinh linh
hoat dya vao kha ning thu nhan thyc té cia ting ca thé dé dam
bao dé an hét va ngudn thirc dn dap tng nhu cau dinh dudng cia
mdi con. Thoi gian nudi thich nghi 1a 2 tuan trudc khi tién hanh
thi nghiém cho an, sau d6, kéo dai trong 4 thang, tir thang 8 dén
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thang 12 ndm 2024. Sau 4 thang, khi két thuc thi nghiém, 12 con
dé da duoc giét md dé xac dinh cac dic diém cua than thit va
thanh phan hoa hoc cua thit thin.
2.4. Phwong phap xir 1y s6 liéu

S6 liu thu thap dwoc phan tich thdng ké bang phuong phap
ANOVA véi phan mém Minitab phién ban 16.2.0 (2010). So sanh
su khac biét co y nghia gitra cac gia tri trung binh dugc danh gia ¢
murc X4c Ssuét p < 0,05.
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CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Sinh trudéng, ning suit sinh kh6i va thanh ph@ln hda hoc
ciia 5 giong co hoa thao nhap nai trong tai thanh phé Hué
3.1.1. Pic diém sinh truéng ciia cdc gibng cé & thoi gian
thiét lip

Céc gidng co co sy phan hoa rd rét vé kha ning phat trién
cao cay theo thoi gian. Giéng Mun River thé hién sy vuot troi
chiéu cao tai tit ca cac thoi diém theo doi (60, 75, 90 va 105 ngay
sau gieo). Tiép theo sau 1a giéng Purple va Mombasa, trong khi
gidng Ruzi lubn c6 chidu cao han ché nhat.

3.1.2. Chiéu cao ciia cidc giéng cé qua cic liia tdi sinh trong nim

Két quéa cho thiy su phan hoa 5 rét vé chiéu cao giita cac
nhém gidng (p <0 ,05); trong d6, Purple, Mombasa va Mun River
luén duy tri wu thé vé chidu cao so véi Ruzi va Mulato II. Chi s6
nay ciing ghi nhan sy bién dong manh mé theo mua va diéu kién
khi hau thoi tiét. Cac gidng co dat toc do ting truong chidu cao
cay giai doan tur thang 3 dén thang 8, sau d6 giam dan vao giai
doan tur thang 9 den thang 2 ndm sau do anh huong cua nhiét do
thap va btic xa yéu.

3.1.3. 86 nhdnh ciia cdc giong cé qua cdc liva tdi sinh trong nim
(nh&nh/khém)

Két qua theo ddi qua 8 Ira thu cit trong ndm cho thay su
khac biét 1 rét vé kha nang d¢ nhanh gitra cac giéng co theo doi
(p < 0,05). Cu thé, nhém gidng Ruzi va Mulato II thé hién wu thé
v€ kha nang sinh nhanh v6i gia tri trung binh lan luot 12 12,37 va
13,12 nhanh/khém. Chi s nay cao hon déng ké so v6i nhom céc
gidong nhom Guinea gdm Purple, Mombasa va Mun River, véi sd
nhéanh trung binh tuong tng 1a 10,74; 9,46 va 7,93. SO nhanh cia
cac gidng co hoa thao trong nghién ctru nay cho thiy c6 su thay
dbi tuy theo gidng va 1an thu hoach khac nhau trong nam.

3.1.4. 8§6 ld trén khém ciia cdc giong cé qua cdc liva tdi sinh
trong nam

Két qua nghién ctru cho thdy s luong 14/khom khac biét co ¥
nghia gilta cac giéng co (p < 0,05). Trong do, hai glong Ruzi va
Mulato II thé hién wu thé 13 rét, v6i sd 14 trung binh lan luot dat
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56,35 va 54,41 la/khom. Nguoc lai, cac gidng Purple, Mombasa
va Mun River c6 sb 1a thip hon dang ké, dao dong tir 32,27 dén
40,51 1a/khom. Su khac biét nay phan anh dic tinh di truyén riéng
cta ting gidng cling nhu kha ning thich nghi véi diéu kién sinh
thai dia phuong.

S6 luwong 14 cia cac gidng co cling bién dong rd rét giira cac
lira c4t. Chi tiéu nay dat gia tri cao nhit trong giai doan tir thang 3
dén thang 8, khi nhiét d§ va blirc xa mdt troi cao, tao diéu kién
thuan loi cho qua trinh quang hgp va sinh truong sinh dudng.
Nguoc lai, s6 luong 1a giam manh tir thang 9 dén thang 2 ndm sau
do anh hudng cta diéu kién khi hau bét loi tai Hué nhu thiéu anh
sang, mua lanh kéo dai va do 4m cao, 1am han ché kha nang hinh
thanh 14 méi va gy vang ua la gia.
3.1.5. Ning sudt sinh khéi ciia cdc giong cé 6 cdc liva thu hoach
va trong mot nam

Két qua vé ning suét sinh khéi, sau 8 lra thu hoach, voi
khoang cach 45 ngay, cac glong cO ¢ nang suat sinh khéi duoc
trinh bay & Bang 3.5. Niang suat co ciia cac gidng khdo sat trong
thi nghiém nay co su khac nhau gitra cac gidng va gitra cac Itra thu
hoach trong nim (p < 0,05). Ning sudt co cao nhat 1a giéng co
Mombasa, Mun River va Purple twong tng 23,740 tin/ha/nim,
21,536 tén/ném va 20,986 tin/ha/nim theo vat chat kho (DM).
Gidng c6 Ruzi ghi nhan ning suit thap nhat 15,114 tdn/nim va
Mutalo II 1a 17,961 tin/nam (DM). Nang suit sinh khéi cta co
cao nhat trong giai doan tur thang 3 dén ‘thang 8, sau d6 giam dan
va thap nhit vao thang 11 va thang 12 dén thang 2 nim sau.
Bing 3.5. Nang sudt sinh khoi (kg DM/ha) cua cdc giong cé qua

cdc lika tdi sinh trong ndm va tong san leong ca ndm

Lira tai sinh Ruzi Mulato Purple Mombasa Mun p
1 river
DM b ab ab a a
Lia 1 (%) 22,67° 24,22 24,50 25,67 25,60° < 0,001
(15/2) fiztg 1286 1.694 1.269  1.373 1.182 0,212

Lia2 DM 23,90° 24,22° 21,22° 24,62 2532° <0,001



14

G13) (%)
fﬁgtg 2605 3196 3338 3842 2736 0,172
DM . - - " "

Lta3 (%) 2782 2508° 2492° 2627° 2612" 0,002
(15/%) fﬁgtg 3.262° 3.469% 3586® 4.377® 4.523° 0,012
DM . - - " -

Liad () 2087 2405% 2205 25357 2675" <0001
(3076) fﬁgtg 2618 2.652 3.340° 3.439° 3385 0,002

DM
Las (W) 2205 2275 2235 2555 2375 0,059
(158) fﬁgtg 2429° 3303° 4795 5381° 4.986° <0,001
DM
Laa6 () 272 202 227 2295 2195 0091
(3079) I:E;‘tg 1.480° 1.535° 2.227° 2.681° 2223* <0,001
DM
Lta7 (%) 2185 229 228 223 2245 0132
(15/11) I:E;‘tg 659° 976" 1108  1312°  1242* <0,001
DM . - " - -
Liag (%) 21877 22657 2272% 2292" 2252 0044
(31/12) I:E;‘tg 774> 1135 1233 1334 1261° <0,001
Ca  Nang 151940 17.061% 20,986 23.740° 21536° < 0,001
nam suat

Céc gia tri trong cung mdt dong ¢ cac chir a, b, ¢ 1a khac nhau co
y nghia p <0,05
3.1.6. Thanh phdn héa hoc cua cdc giong co hoa thdao

Ham luong CP thay ddi dang ké, dao dong tir 6,97% & Ruzi

dén 10,53% & Mun River (p < 0,05). NDF ciing khac nhau (p <
0,05) gitta Ruzi va Mulato II so vdi Purple, Mombasa va Mun
River, v&i cac gia tri dao dong tir 68,58% & Ruzi dén 73,44% &
Purple. ADF thay d6i tir 34,69% & Ruzi dén 43,63% & Purple, va



15

ADL dao dong tr 9,50% & Mun River dén 12,61% & Mulato 1L
Ham luong khoéang téng sé trong Mombasa va Mun River cao hon
so v6i Ruzi, Mulato II, Purple (p < 0,05).
3.1.7. Két lugn

Céc giéng Purple, Mombasa va Mun River c6 trién vong
trdng lam thirc an cho gia stc nhai lai & Hué.
3.2. Sinh trwéng, ning suit sinh khéi va thanh phin héa hoc
ciia 5 giong keo dau nhip ndi trong tai Hué
3.2.1. Sinh trwong chiéu cao ciia cdc giong keo diu qua 2 lira
theo doi

Sinh trudng chiéu cao cia cac giéng keo dau qua 2 lira cit
dau tién va thir hai duoc trinh bay cho thiy khong c6 su khéac biét
dang ké Vé chiéu cao cia nim giéng keo dau trong bon thang dau
sau khi trong (p > 0,05). Tuy nhién, tir thang thr nam tr¢ di, su
khac biét da xuat hién (p < 0,05). Chleu cao cia cac gidng
Tarramba, Peru va KU56 cao hon cic giong Cunningham va
KU15.
3.2.2. Puwong kinh than cdy ciia 5 giong keo dgu qua cic thing
0 2 lira theo doi

Trong bbn thang dau sau khi tréng, khong co su khac biét vé
duong kinh than gitta ndm giong keo dau & do cao 50 cm s0 Vi
mat dat (p > 0,05). Tuy nhién, su khac biét vé duong kinh than
giita cac gidng tro nén rd rang sau nam va sau thang sau khi trong
(p < 0,05). Cu thé giéng KU56 ludn duy tri téc do phat trién
duong kinh than cay dan dau la 1, dat 14,73 mm ¢ thang thu 6,
thir dén 1a gidng Peru dat 14,34 mm va Tarramba dat 14,19 mm.
Trong khi gibng KU15 va Cunningham thé hién phat trién duong
kinh than kém ngay lra dau tién. Trong lia thir hai, duong kinh
than gitra cac giéng khac nhau & tat ca cac thang sinh truong (p <
0,05), trong d6 KU56 va Tarramba c6 duong kinh than 16n nhat
lan luot 1a 21,71 mm va 20,86 mm sau 12 thang. Trong khi d6
gidng KU15 chi dat 17,62 mm cuing thoi diém theo ddi.
3.2.3. 86 nhdnh trén cdy ciia 5 giong keo diu qua 2 lira theo déi

O lira thu hoach déu tién, s6 nhanh giita cac giéng khac nhau
tir 3 thang dén 6 thang sau khi trdng (p < 0,05). Tir thang thir 4,
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gibng Peru dat 11,85 nhanh/cdy va thang thir 6 dat 16,35
nhanh/cay. S6 nhanh thip nhét duoc tim thidy ¢ Cunningham, chi
v6i 6,20 nhanh/cay. Hai gidng Tarramba va KU56 c6 s6 nhanh
twong duong nhau lan luot 14 9,90 nhanh/cy va 9,40 nhanh/ciy &
thang thu 6. O 1ta thu hoach tht hai, khong c6 su khac biét vé s
nhanh gitra nim giéng (p > 0,05) ké tir thang th 3. SO nhanh
trung binh trén mdi cdy sau 6 thang dao dong tir 15,95 dén 19,55
nhanh/cay. Két thiic 6 thang theo dbi & lira 2 cho thdy giéng KU56
dan dau voi 19,55 nhanh/cdy, thtr dén 1a giéng Peru dat 19,00
nhanh/cdy va Tarramba dat 17,75 nhanh/cay.
3.2.4. Néing sudt sinh khéi ciia cdc giong qua cdc liva theo déi va
cd nam

Két qua cho thay khong c6 su khac bi€t c6 y nghia vé ning
suat sinh khdi 14, canh va tong ning suit chit xanh giita nim
gidng keo dau ¢ hai vu thu hoach ciing nhu trong ca nam (p >
0 05) Gidng Tarramba thé hién xu hudng vuot troi voi tong nang
sut dat 7.615 kg DM/ha, cao gap 2,3 lan ltra dau. Nang suat 1a
cua gidng nay ciing dat 3.662 kg DM/ha, cao hon dang ké so véi
giong Peru (2.409 kg DM/ha). Ty 1¢ la ¢ ltra thu hoach thir hai cua
cac gidng dao dong tir 45,74 dén 50,20%.

Bing 3.10. Nang sudt (kg DM/ha) va 1y 1é 1d thin (%) ciia cdc
giong qua hai lira thu hoach nam dau

Lira thu CA4c giong keo dau
hCohz_nictfi]é\l/Ja Tarramba Peru Cunningham KU15 KU56 SEM P

Lita dau (ngay 01/08/2023)
L& 1.607 1577 1278  1.398 1.450 132 0,423
Than 1.675 1.732 1310  1.479 1.620 161 0,386

T0Ng 3081 3309 2587  2.877 3.070 281 0,375
sinh khoi
Tféo'/f)'a 48,94 48,08 4935 48,61 46,97 1,38 0,774

Liza ther 2 (ngay 01/02/2024)
L4 3.662 2409 2.832  2.876 3.006 559 0,630
Than  3.953 2742 2798  2.992 3.053 459 0,375
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Lia thu Céc gidng keo dau

hoz{chAva Tarramba Peru Cunningham KU15 KU56 SEM P
chi tiéu

_Tongi_ 7.615 5.150 5.630 5.868 6.059 1.010 0,515
sinh khoi

T3EOI/§)Ia 47,43 45,74 50,20 48,83 49,25 1,31 0,188

Cd nam (2 lira thu cat)
L& 5269 3985 4110  4.274 4.455 656 0,670
Than 5.627 4.474 4108  4.471 4.674 589 0,466

TONG. 10896 8459 8217  8.745 9.129 1.236 0,577
sinh khoi
Ty(o'/f)'a 49,93 46,90 49,90 48,84 48,54 0,91 0,255

Ghi cht: La (1a va chdi non phan an dugc); Than (than va canh)
3.2.5. Thanh phdn hoa hoc ciia ld keo dgu

Khoéng c6 su khac biét dang ké Ve thanh phan héa hoc cua
CP, EE, NDF, ADF va khoang tong sb trong 1a gita nam glong
Ham luong CP dao dong tur 233 g/kg DM ¢ gidng KU15 dén 279
g/kg DM 6 gidéng KU56. Ham luong NDF dao dong tur 330 g/kg
DM & giéng Tarramba dén 365 g/kg DM ¢ gidng KU56.

Céc giéng keo dau cho thay ham lugng CP cao, dao dong tir
23,3% ¢ gidng KU15 dén 27,9% ¢ giong KU56.
3.2.6. Két lugn

Qua cac chi tiéu theo ddi, cho thay Tarramba va KU56 1a hai
giéng keo dau co trién vong nhat nh¢ kha nang thich nghi, tai sinh
va cho nang suit cao. Trong do, gidng Tarramba thé hién wu thé
khi din dau va ca chiéu cao cdy, duong kinh va téng san lugng vat
chat kho. Tarramba 1a mot Iira chon tot cho nghién ctru tiép theo
nham nang cao ning suat va chit lugng dé nudi thit.
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3.3. Tiéu hoa in vitro cia cé hoa thao va keo dau tréng tai Hué
va ty 18 tiéu hoa toan phan cia cac khau phan in véi cac ty Ié
hoa thao va keo dau khéc nhau ¢ dé

3.3.1. Thanh phdn héa hoc ciia cdc giong hoa thio va keo diu

Khong co su khac biét dang ké nao dugc quan sat thiy giira
cac loai o vé ham lugng chat hiru co (OM), protein thé (CP), chét
béo (EE) va xo (ADL). Tuy nhién, ¢ sy khac biét dang ké vé ham
luong chit xo (NDF) va chat xo (ADF) (p < 0,05). Cu thé, cac
gidng nhu Purple, Mombasa va Mun River c6 gia tri NDF va ADF
cao hon, trong khi co6 Ruzi va Mulato II cho thay ham luong chét
xo thap hon.

Trong sb nim giéng keo dau Tarramba, Peru, Cunningham,
KU15 va KU56, khong c6 su khac biét dang ké nao dugc phat
hién vé OM, CP, EE, NDF, ADF hoic ADL. Ham lugng protein
tho cua 14 keo dau dao dong tir 23,3% & gidng KU15 dén 27,9% &
gibng KU56, cao hon dang ké so voi cac gidng cé hoa thao, dao
dong tir 7,43% ¢ giong Ruzi dén 8,22% ¢ gidng Mulato II. Nguogc
lai, cac loai hoa thdo c6 ham lugng NDF cao hon dang ké, dao
dong tir 63,3% giéng Ruzi dén 72,7% giéng Purple, va ham luong
ADF dao dong tir 31,7% giéng Ruzi dén 41,2% gidng Purple va
gidng Mun River, so vdi 14 keo dau.

3.3.2. Tiéu hoa In Vitro ciia cdc giong cé hoa théo va keo diu

Két qua phan tich tiéu hoa in vitro sau 48 gio u cho thay c6
su khéc biét rd rét vé kha nang phan giai gitra cac giong thirc an
xanh (Bang 3.13). Co Ruzi thé hién gia tri IVTD (60,79%), cao
nhét, thir dén 1a Mulato II (57,97%) va Purple (54,52%) vuot troi
va sai khac c¢6 ¥ nghia (p < 0,05) so voi cac gibng Tarramba
(51,77%) va KU15 (47,33%). Kha nang tiéu hoa (NDF) téi uu
nhat bao gom Ruzi (52,39%), Mulatoll (50,00%) va Purple
(48,34%) vuot troi ¢ y nghia (p < 0,05) so vai cac gibng KU15
(35,97%) va KU56 (35,55%). Dit biét, gibng Tarramba kha niang
phan giai NDF kém nhat (23,16%). Ty Ié tiéu hoa xo ADF ciing
ghi nhan su khéc biét Ion giita cac giéng (p < 0,05). Cac giéng
Ruzi (51,19%), Purple (51,53%) va Mulatoll (50,87%) thudc
nhom c6 kha ning tiéu hoa ADF tét nhat. Tréi lai gibng Tarramba
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kha niang phan giai ADF thap nhit chi dat 13,69% tao su khac biét
cuc ky rd rét véi cac gidng con lai. i véi chi sé IVADFD, céc
gidng co6 hoa thao dat muc cao (trén 40%), trong khi céc gidng
keo dau chi dao dong tir 13,69 — 35,57%, phan anh kha nang phan
giai ADF kém.
Bdng 3.13. Tiéu hoa in vitro (%) cua c&c giong hoa thdo va keo
ddu sau 48 gio i trong hé thang phan tich DAISY" Incubator

Loai thirc in xanh  IVTD IVNDFD INADFD
Ruzi 60,79° 52,39° 51,19a
Mulato Il 57,97° 50,00% 50,87a
Purple 54,52° 48,34% 51,53a
Mombasa 50,20% 39,06% 40,27%°
Mun River 50,99% 42,30% 44,06%
Tarramba 51,77° 23,16° 13,69
Peru 56,732 39,16% 31,87«
Cunningham 51,22%° 41,67 35,57%°
KU15 47,33% 35,97 19,27%
KU56 55,03 35,55 27,98
SEM 2,024 2,778 3,602
p 0,020 0,001 0,001

Céc gia tri trong cung mét cot ¢ cac chir a,b,c,d la khac nhau cé y
nghia p < 0,05
Ghi cha: IVTD: Kha ning tiéu héa vat chat khd; IVNDFD: Kha
ndng tiéu hoa xo NDF; IVADFD: Kha nang tiéu héa xo ADF;
SEM: Sai s6 chuan cua gia tri trung binh.
3.3.3. Ty I¢ tiéu héa toan phin ciia cic khdu phan dn véi cdc
mirc la keo ddu va co hoa thdo khdc nhau o dé
Ty 1& bo sung 14 keo dau trong khau phan dé (0%, 10%,
20% va 30%) c6 anh huong rd rét dén luong dn vao va ty 1 tiéu
hoa (p < 0,05). Viéc bd sung 10% va 20% la keo ddu lam ting
dang ké lugng vat chat khé (DM) va chat hitu co (OM) an vao so
v6i khau phan khong bd sung. Luwong n vao cao nhat ghi nhan &
KP2 (10%) véi 377 g DM va 352 g OM/con/ngay, tiép theo la
KP3 (20%) v6i 375 g DM va 350 g OM/con/ngdy, cho thiy do
ngon miéng va kha ning chap nhan thtc an duoc cai thién & cac
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muc nady. Khi tang ty 1€ 14 keo dau 1én 30%, lugng an vao giam
nhe (358 g DM/con/ngay) c6 thé do ham luong cac hop chat
khang dinh dudng nhu tannin va mimosine tang cao.
Bing 3.14. Ty 1é tiéu héa todn phan cia cdc khau phan véi cdc
mutc keo ddu va co hoa thdo khdc nhau ¢ dé
Khau phan én
KP1  KP2 KP3 KP4 SEM P
Khoi luong dé (kg) 12,35 12,75 12,65 12,20 0,26 0,447
Luong an vao (g/con/ngay)

DM 316° 377 3757 358%* 13,2 0,024
OM 296°  352% 3507 334* 123 0,025
CP 30,5° 425" 484* 523* 145 0,001
NDF 217% 240 219 191° 8,57 0,013
ADF 122 135  125% 110° 4,84 0,023
Ty lé tiéu hoa (%)
DM 70,49 72,77 72,07 72,66 2,09 0,857
OM 71,18 73,37 72,53 73,03 2,07 0,884
CP 72,40° 75,76° 78,71% 80,68 1,93 0,049
NDF 72,79 72,78 69,76 67,54 2,29 0,337
ADF 65,39 64,73 59,41 56,36 2,62 0,090

Céc gia trj trung binh trong mot hang c6 chit sé mil khac nhau (a,
b, ¢) khac biét dang ké (p < 0,05).
3.3.4. Két lugn

C6 Ruzi thé hién wu thé vuot troi khi ¢6 ty 18 tiéu hoa vat
chat kho (IVTD) va tiéu héa xo NDF (IVNDFD) cao hon han cac
gléng co hoa thdo khac cling nhu cay keo dau. Nguoc lai, cac
giong keo dau c6 ty I¢ tiéu hoa xo ADF (IVADFD) thap hon so
véi cac glong c6 hoa thao. Tuy nhién, viéc bb sung keo dau vao
khau phan an cta dé mang lai tic dong tich cuc khi 1am ting ty 16
tiéu hoa protein th6 (CP), du c6 xu hudng giam ty 1¢ ti€u hoa cac
thanh phan xo NDF va ADF cua tong khau phan.
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3.4. Anh hwéng ciia cac mirc 14 keo diu va c6 hoa thio trong
khiu phén dn dén sinh trwéng, ning suit thit va hiéu qua
kinh té nuéi dé thit
3.4.1. Lwong dn vao

Luong thuc an an vao hang ngay cua dé trong cac thang va
trung binh 4 thang nudi dudng khac biét c6 ¥ nghia giita cac ché do
an (p < 0,05). Khiu phan KP1 khong bd sung 14 keo ddu cho luong
an vao thip nhat (385 g/ngay), trong khi KP2 c6 10% 14 keo dau dat
cao nhat (427 g/ngay, tinh theo DM). Khi ting ty 1& 14 keo dau 1én
20% va 30%, luong thirc @n an vao cé xu hudng giam nhe nhung
khong dang ké, dong thoi van cao hon so véi khau phan dbi chimg.
Két qua nghién ctru khang dinh viéc phdi hop c6 Guinea véi 14 keo
dau gitp tang lugng thirc an &n vao, nhung mirc bd sung qua cao co
thé gay tac dong bét loi.
3.4.2. Anh huwéng cia ty 1¢ ld keo ddu trong khdu phén dn dén
tang trong ciia dé

Két qua vé nudi dudng dé voi cac khau phan in khac nhau
trong 4 thang thi nghiém duoc trinh bay ¢ Bang 3.16. Tang lugng
ty 1& 1a keo dau trong khau phan an gitip cai thién khoi lugng song
va ting trong hang ngay, dong thoi cling 1am giam hé s chuyén
d6i thuc an (FCR).
Bing 3.16. Khoi heong va tang trong ciia dé qua cdc thang thi nghiém

Khau phan in
KPL KP2 KP3 KP4 °EM P

Khoi Iugng song (kg/con)
Ban déu 12,15 1237 1255 1220 0,300 0,778
1 thang 1305 1345 13,68 1342 0,294 0,530
2 thang 1420 1490 1522 1508 0,304 0,138
3 thang 15,95° 16,98 17,40° 17,40* 0,268 0,007
4 thang 17,52° 18,73* 19,33* 19,48 0,258 <0,001
Tang khdi lwong (g/ngay)

1 thang 30 36 38 41 2,98 0,127
2 thang 38" 48%* 52° 55° 2,89 0,009
3 théng 58" 69° 73° 78° 251 <0,001
4 thang 52° 58" 64% 69° 2,00 <0,001

Trung binh 45° 53° 56%° 61° 1,59 <0,001
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Hé s6 chuyén
hoa thirc an
(kg TA /kg

tang KL)

843° 7,88 720" 6,62° 0,246 <0,001

Céc gia tri trong mdt hang c6 chir cai a, b, ¢ khac nhau thi khac
biét c6 ¥ nghia thdng ké (p < 0,05).
3.4.3. Chit lwong thit dé

Céc chi tiéu vé khdi lugng giét mo, khdi luong moc ham va
khdi lwong thit xé cta dé & cac khau phan KP3 va KP4 cao hon ¢
KP1 (p < 0,05). Piéu d6 cho thay ting ty 1¢ 14 keo dau trong khau
phan an 10%, 20% va 30% d cai thién dang ké cac dic diém than
thit ciia dé thit. Tuy nhién, khong c6 su khéc biét co y nghia (p >
0,05) vé chét luong thit than dya trén céc chi tiéu DM, CP, EE va
khOang tong 80 gitra cac khau phan an. Két qua nghién ctru nay cho
thdy rang vi¢e b6 sung 14 keo ddu 1én dén 30% vao khau phan in
ctia dé gdm co hoa thao da cai thién ning sut thit, nhung khong
anh huong dén chat luong thit thin ¢ dé dia phuong.
3.4.4. Phan tich hi¢u qud kinh té

Phan tich hiéu qué kinh té ctia chin nudi dé trong thi nghiém
nay cho thay chan nuéi dé c6 thé mang lai lgi nhuan cho cac ho
nong dan nho 1¢ ¢ Viét Nam khi bd sung 14 keo dau v&i ham lugng
vat chat kho (DM) 1én dén 30%.
3.4.5. Két lugn

Tang ty 1¢ keo dau trong khau phan an cta dé di mang lai
nhitng chuyén bién tich cuc vé ca kha ning sinh truéng va hiéu qua
kinh té. Thi nghiém d4 cho thay mirc phdi tron 30% keo dau trong
khau phan dugc x4c dinh 14 ty 1 pht hop nhat dé t6i wu hoa su phat
trién cua dé.
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CHUONG 4. KET LUAN VA KIEN NGHI
4.1. Két luan

(1) Nam gidng c6 hoa thao nhap noi trong tai thanh phd Hué
déu thich nghi t6t v6i diéu kién sinh thai dia phuong, song co su
khac biét rd rét vé sinh trudng, ning sut sinh khéi va thanh phan
hoa hoc. Trong d6, cac giébng Purple, Mombasa va Mun River ni
bat voi téc d6 sinh truong nhanh, ning suat sinh khéi cao va
tuong ddi 6n dinh, dic biét trong giai doan tu thang 3 dén thang 9.
Thanh phan héa hoc cua cac gidng co nhin chung phu hop lam
thirc an thé xanh cho dé, tuy nhién ham lugng protein thd va kha
nang tiéu hoa con han ché khi sir dung don 1¢, cho thiy can co
ngudn bd sung dinh dudng phu hop.

(2) Cac glong keo dau (Leucaena leucocephala) nhép noi
déu sinh trudng tot tai thanh phd Hué, cho ning suat sinh khoi cao
va ham luong protein thd vuot troi. Trong sé do, hai giéng
Tarramba va KU56 thé hién wu thé 13 rét vé sinh trudng, nang
suat va chit lugng dinh dudng, dic biét 1a ham lugng protein tho,
khang dinh tiém nang 16n trong viéc sir dung lam ngudn b sung
protein cho khiu phan an cta dé tai khu vuc mién Trung.

(3) Két qua danh gia kha ning tiéu hoa cho thay ca cac
gléng c6 hoa thio va keo dau déu cé ty 1¢ tiéu hoa in vitro twong
d6i cao. Viéc phdi hop keo dau vao khiu phan dua trén cé hoa
thio gitip cai thién dang ké kha ning tiéu hoa chat hitu co va
protein. Trong thi nghiém in vivo trén dé, khau phan chtra 30%
keo dau (tinh theo vat chit kho) cho ty 1¢ protein thé tiéu hoa cao
nhat, dat 80,68%, ching minh hi€u qué rd rét cua viéc bd sung
keo dau & muc hop ly.

(4) Ty 1& keo dau trong khau phan anh huong dang ké dén
sinh truong, hi€u qua st dung thirc an, nang suét va chat luong
thit ciia dé. Khau phén c6 30% keo dau gitip cai thién toc do ting
kho1 lugng, gidm hé so chuyen hoa thirc an (FCR), nang cao nang
suét thit va hiéu qua kinh té so v6i cac khau phan co ty 1é keo dau
thip hon. Pay duoc xem 13 muc phdi tron phu hop dé ap dung
trong thuc tién chan nuoi dé thit tai mién Trung Viét Nam.
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4.2. Dé nghi

- Trén co s¢ cac két qua nghién cuu dat dugc, dé nghi st
dung két hop cac gidng co hoa thao trién vong Mombasa, Purple
v6i cac gidng keo dau Tarramba va KU56 nhdm nang cao hiéu
quéa chin nudi dé trong diéu kién sinh thai tai thanh phd Hué va
cac khu vuc co diéu kién tuong dé)ng. Déng thoi, can tiép tuc thuc
hién cac nghién ctru dai han dé danh gia day du tinh 6n dinh va
bén viing cia mod hinh st dung két hop c6 hoa thao va keo dau
trong thyc tién san xuat

- Bén canh do, can nghién ctru va hoan thién cac giai phap
dy trlr thirc an xanh cho giai doan mua mua, dac bi¢t tir thang 10
dén thang 2 ndm sau, nham bao dam ngudn thirc dn on dinh quanh
nam, gop phan nang cao hiéu qua va tinh bén viing cua chian nudi
dé trong nong ho.
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INTRODUCTION
1. Background and Rationale

Goat production is an important component of agricultural
systems in tropical and subtropical regions, providing meat, milk,
income, and livelihood security for millions of smallholder farmers
(Liehr et al., 2024). The global goat population has surpassed 1
billion head and continues to increase because goats are highly
adaptable, tolerant to drought, and capable of efficiently utilizing
low-quality roughage (FAO, 2023; Silanikove, 2000).

In Vietnam, the goat population reached 2.61 million head in
2024, of which the North Central and Central Coastal regions
accounted for 711,271 head (27.27%). Hue City had 10,157 goats,
representing 9.86% of the regional total and 0.39% of the national
herd (Vietnam Livestock Statistics, 2024). Although the herd size
remains relatively small, Hue possesses considerable potential for
goat development due to its favorable natural resources. The city has
approximately 494.7 thousand ha of natural land, including 325.4
thousand ha of forest and hilly land, equivalent to 65.78% of the total
area (Statistical Yearbook, 2024), which can support forage
production and grazing systems.

Nutrition is one of the most critical factors influencing goat
productivity and profitability. However, goat farming is increasingly
constrained by shrinking grazing areas, climate change, and rising
costs of commercial feeds associated with fluctuations in global feed
markets (Thornton, 2010; Rojas-Downing et al., 2017). Developing
high-yielding and nutritionally rich forage resources adapted to local
ecological conditions is therefore essential for sustainable
production.

Hue City experiences a tropical monsoon climate with distinct
rainy and dry seasons and frequent extreme weather events, which
often reduce forage availability and create seasonal feed shortages.
Tropical grasses such as Brachiaria spp. and Panicum maximum are
recognized for their high biomass yield and broad adaptability, while
Leucaena leucocephala provides valuable protein and minerals that
can improve diet quality. Nevertheless, systematic information on the
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agronomic performance, nutritional value, and feeding efficiency of
introduced cultivars under the ecological conditions of Central
Vietnam remains limited. Consequently, this study was undertaken to
evaluate introduced tropical grass and Leucaena leucocephala
cultivars as forage resources for goats in Hue City, with the aim of
developing a sustainable green-feed system and improving the
productivity and efficiency of goat production.

2. Research Objectives

2.1. General Objective

This study aims to evaluate the adaptability, biomass
productivity, and nutritional value of introduced grass and Leucaena
varieties in Hue City, and to determine the optimal feed combination
ratio between these feed sources to improve goat farming efficiency
in Central Vietnam.

2.2. Specific Objectives

- To determine the growth potential and biomass yield of introduced
grass and Leucaena varieties throughout the year in Hue City.

- To analyze the chemical composition of the experimental grass
and Leucaena varieties through crude protein, fiber, and total
minerals.

- To determine the digestibility of each feed crop and evaluate
the total digestibility of diets with different Leucaena combinations
in goats.

- To determine the optimal Leucaena combination ratio in grass-
based diets to improve growth, meat quality, and economic
efficiency in goat farming in the local area.

3. Scientific and Practical Significance
3.1. Scientific Significance

- Supplementing the scientific database on growth
characteristics, biomass yield, and chemical composition of several
imported grass and Leucaena varieties when grown in the hilly
ecological conditions of Hue City. These results contribute to
evaluating the adaptability and exploitation potential of new feed
crops in local conditions.
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- Providing information and scientific basis on the in vivo
digestibility and utilization efficiency of imported grass and legume
varieties when used as feed for goats.

- Contributing to the refinement of the scientific basis for
balancing feed rations in a rational combination of protein-rich feed
sources (legumes) and energy- and fiber-rich feed sources (grasses)
in goat farming.

3.2. Practical Significance

- To enrich and update the database for research, selection,
propagation, and effective use of grass and Leucaena species in goat
farming development in Hue City and areas with similar ecological
conditions.

- The research results provide a scientific basis for developing and
recommending appropriate feed formulations, based on locally grown
roughage such as Panicum maximum var. Mombasa grass and
Leucaena leucocephala leaves, contributing to improved productivity,
feed efficiency, and economic efficiency in goat farming.

4. New Contributions of the Thesis

- This thesis systematically and comprehensively evaluated the
growth characteristics, biomass yield, chemical composition, and
nutritional value of several grass species used as feed for goats,
including: Brachiaria ruziziensis (Ruzi), Brachiaria hybrid cv.
Mulato 11 (B. ruziziensis x B. decumbens x B. brizantha), Panicum
maximum var. Purple, var. Mombasa, var. Mun River; along with
Leucaena leucocephala varieties Tarramba, Peru, Cunningham,
KU15, and KU56 imported from Kasetsart University (Thailand) and
planted in the hilly areas of Hue City. The research results provided
important scientific data on the adaptability, biomass yield potential,
and nutritional value of these feed crops under local ecological
conditions.

- The thesis identified the effects of different concentrations of
Leucaena leaves and grasses in the diet on in vivo digestibility,
growth, yield, and economic efficiency in meat goat farming.
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CHAPTER 1. LITERATURE REVIEW

This chapter reviews the current state of knowledge relevant to
the study, including: (1) goat production at the global, national, and
local (Hue City) levels; (2) digestive characteristics and nutrient
utilization in goats; (3) the role of green forages in goat nutrition; (4)
the use of Leucaena leucocephala as a protein-rich forage resource;
and (5) methods for evaluating forage digestibility and feeding value
in goats.

The literature indicates that green forages constitute the
foundation of sustainable goat production systems, particularly in
tropical and subtropical regions. They provide essential nutrients,
including energy, protein, vitamins, and minerals, while maintaining
rumen microbial activity, enhancing nutrient digestibility, and
improving animal productivity and health. Green forages can be
broadly classified into three groups: tropical grasses, leguminous
forages, and traditional forage resources. Tropical grasses are
characterized by high biomass production and wide environmental
adaptability, serving as the principal source of fiber and energy.
Leguminous forages, particularly Leucaena leucocephala, are rich in
crude protein and minerals and contribute to soil fertility through
biological nitrogen fixation. Traditional forage resources, including
native species and agricultural by-products, offer cost-effective
alternatives for smallholder farming systems.

Despite their importance, forage production remains constrained
by seasonal variation, environmental conditions, and management
practices, all of which influence biomass yield and nutritional
quality. In addition, some leguminous species contain anti-nutritional
compounds, such as mimosine and tannins, that require appropriate
management to ensure safe utilization. In Central Vietnam, climate
change, prolonged droughts, floods, and land degradation further
threaten forage availability. These challenges highlight the need to
identify and evaluate high-yielding, nutritionally superior, and
environmentally adapted forage cultivars to support sustainable goat
production in the region.
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CHAPTER 2. MATERIALS, CONTENT, AND RESEARCH
METHODS

2.1. Research Subjects, Location, and Duration
2.1.1. Research Subjects

Forages: Five introduced tropical grass cultivars were evaluated,
including Ruzi (Brachiaria ruziziensis), Mulato 1l (Brachiaria
ruziziensis x B. decumbens x B. brizantha), and three Panicum
maximum cultivars (Purple, Mombasa, and Mun River). In addition,
five Leucaena leucocephala cultivars (Tarramba, Peru, Cunningham,
KU15, and KU56) were included for agronomic, nutritional, and
feeding evaluations.

Animals: Indigenous Co goats were used to evaluate nutrient
digestibility, growth performance, and meat quality under feeding
regimes containing different inclusion levels of Leucaena
leucocephala in combination with tropical grass-based diets.

2.1.2. Research Location

Field experiments on forage production and goat feeding trials
were conducted at the Institute for Development Studies, chemical
composition analyses were carried out at the Faculty of Animal
Science and Veterinary Medicine, University of Agriculture and
Forestry, Hue University, while in vitro digestibility was determined
at the Department of Animal Science, Faculty of Agriculture at
Kamphaeng Saen, Kasetsart University, Thailand.

2.1.3. Research Duration

The experiments were conducted from September 2022 to
April 2025, including stages of growth performance of grass and
leucaena cultivars for harvesting fodders, cutting intervals, chemical
composition of fooders and feeding trilas on animals with diets
containing different proportions of Leucaena leucocephala.
2.2. Research Contents

Content 1. Evaluation of the growth performance, biomass
yield, and chemical compositions of five introduced tropical grass
varieties cultivated in Hue City.
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Content 2: Evaluation of the growth performance, biomass
yield, and chemical compositions of five introduced Leucaena
leucocephala varieties cultivated in Hue City.

Content 3: Evaluation of the in vitro digestibility of introduced
grass and Leucaena leucocephala varieties grown in Hue City, and
the in vivo digestibility of diets with different inclusion levels of
Leucaena leucocephala in goats.

Content 4: Evaluation of the effects of different Leucaena
leucocephala proportions in the diet on the growth performance,
productivity, meat quality, and economic efficiency of meat goat
production.

2.3. Research Methods

2.3.1. Content 1: Evaluation of the growth performance, biomass
yield, and chemical composition of five introduced tropical grass
varieties cultivated in Hue City

The experiment was conducted on five (5) tropical grass
varieties arranged in a Randomized Complete Block Design (RCBD)
with four blocks corresponding to four replications for each variety;
each block consisted of five plots with the five varieties randomly
distributed. Within each plot, seeds were sown in 6 rows, spaced 0.75
m apart. Each row contained 7 plants with a distance of 0.5 m
between individual plants, totaling 42 clusters per plot. The grass
seeds were sown on September 16, 2022, and the first harvest was
conducted on December 31, 2022. The regrowth cuttings were
harvested every 1.5 months, with a total of 8 harvests throughout the
year, from January 1 to December 31, 2023.

In each experimental plot, five (5) grass sample clusters were
randomly selected using the 5-point diagonal method, excluding the
border rows. For the first harvest, parameters were determined
periodically every 15 days, from day 60 until day 105 (the initial
harvest). For the regrowth cuttings, parameters were determined at
the time of harvest, which was 45 days after regrowth.

Plant height was measured from the ground surface to the tip of
the main stem. The number of tillers and leaves was determined by
counting the total actual number of tillers and leaves on each selected
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grass sample cluster. Biomass yield was determined by harvesting all
4 middle rows of each plot and removing the plants at both ends of
the rows to determine the fresh yield. Samples were dried at 60°C for
72 hours, and the weight of the remaining dry matter was recorded.
Parameters for dry matter (DM), crude protein (CP), total ash (Ash),
Neutral detergent fiber (NDF), acid detergent fiber (ADF), and acid
detergent lignin (ADL).

2.3.2. Content 2: Evaluation of the growth performance, biomass
yield, and chemical composition of five (5) introduced Leucaena
leucocephala varieties cultivated in Hue City

The experiment was conducted on five (5) Leucaena
leucocephala varieties used in this study: Tarramba, Peru,
Cunningham, KU15, and KU56. Seedlings were nursery-grown in
polyethylene bags, and after 3 months, the young plants were
transplanted into the experimental garden on February 1, 2023. The
experiment was carried out according to the Randomized Complete
Block Design (RCBD), with four replications for each variety.

In each plot, five plants were randomly selected. Specifically,

one plant was selected from each of the four corners of the plot,
excluding border plants, and one plant from the center. The
parameters monitored monthly for each plant included plant height,
stem diameter, and the number of branches. At the time of harvest,
the biomass yield for animal feed was calculated from the four inner
rows, comprising 20 plants out of a total of 42 plants in each plot.
The plants were harvested at a height of 60 cm above the ground, and
the fresh biomass yield of these 20 plants was weighed. The foliage
samples were separated into leaves (including leaves and edible
young shoots) and stems, weighed, and subsequently dried at 60°C
for 72 hours. The chemical composition analysis for DM, CP, EE,
NDF, ADF and total ash.
2.3.3. Content 3: Evaluation of the in vitro digestibility of tropical
grass and Leucaena leucocephala varieties grown in Hue City and
the in vivo digestibility of diets with different inclusion levels of
Leucaena leucocephala in goats
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Experiment 1: Determination of in vitro digestibility of green fodder
varieties

Five (5) grass varieties and five (5) Leucaena leucocephala
varieties were cultivated as described in Content 1 and Content 2.
The grasses were harvested in May 2024 at a regrowth age of 45
days. The Leucaena leucocephala was harvested in March 2024 at a
regrowth age of 4 months. After harvesting, samples were dried at
60°C for 72 hours and ground through a 1 mm sieve. The samples
were analyzed using the DAISYIl system to determine in vitro
digestibility at Kasetsart University, Thailand.

Experiment 2: Total tract digestibility of diets with different
proportions of Leucaena leucocephala and grass in goats

The experiment was conducted on 16 male local goats (Co
goats) with an average initial body weight of 12.4 + 0.13 kg. All
goats were vaccinated against pasteurellosis and foot-and-mouth
disease, and were simultaneously dewormed prior to the trial. The
goats were randomly assigned to four dietary treatment groups in a
Completely Randomized Design (CRD), with four goats per group.
Each goat was housed individually in a pen, with a total of 16 pens,
each equipped with its own feeder and water trough.

Mombasa grass harvested at 45 days of regrowth and Tarramba
Leucaena leaves harvested at 4 months of regrowth were used as feed.
For Leucaena, only the edible portions (leaves and young stems) were
harvested daily, chopped, and mixed thoroughly with the Mombasa
grass before being offered to the goats. The four experimental diets,
calculated on a dry matter (DM) basis, consisted of:

- Diet 1 (KP1): 100% Mombasa grass

- Diet 2 (KP2): 90% Mombasa grass and 10% Tarramba
Leucaena

- Diet 3 (KP3): 80% Mombasa grass and 20% Tarramba
Leucaena

- Diet 4 (KP4): 70% Mombasa grass and 30% Tarramba
Leucaena

The goats were fed twice daily at 9:00 AM and 3:00 PM. During
the adaptation period, the daily feed allowance was set at 4% of the
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body weight of each goat on a DM basis to adjust the actual daily
intake. Subsequently, during the fecal collection period, the goats
were fed at 90% of the intake recorded during the adaptation period
to ensure that all animals consumed the entire amount of feed
provided daily.

The experiment lasted for 26 days, including 20 days for
adaptation to the housing conditions, experimental diets, and feeding
procedures. Feed intake was monitored from day 21 to day 26, and
feces were collected from day 22 to day 26 of the trial. The total
amount of feces collected at each time point during the day was
weighed and stored at 4°C. At the end of each day, the feces from
each goat were thoroughly mixed, and 20% of the total daily fecal
output was taken as a sample and stored at -20°C for chemical
composition analysis.

2.3.4. Content 4: Evaluation of the effects of different Leucaena
proportions in the diet on the growth performance, productivity, meat
quality, and economic efficiency of meat goat production

The experiment was conducted on 16 male local goats (Co
goats) with an average initial body weight of 12.32+0.14 kg per
head. The goats were vaccinated and dewormed prior to the
commencement of the experiment.

Mombasa grass was harvested at a 45-day cutting interval, and
Leucaena (leaves and young shoots) was harvested at a 4-month
cutting interval. The poaceas grass and Leucaena leaves were chopped
and mixed thoroughly before being offered to the goats daily.

The goats were randomly divided into four groups and fed
individually according to four experimental diets (KP) on a dry
matter basis, including:

- Diet 1 (KP1): Consisted of 100% basal diet (The basal diet
comprised Mombasa grass and concentrate feed).

- Diet 2 (KP2): Consisted of 10% Leucaena leucocephala cv.
Tarramba and 90% basal diet.

- Diet 3 (KP3): Consisted of 20% Leucaena leucocephala cv.
Tarramba and 80% basal diet.
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- Diet 4 (KP4): Consisted of 30% Leucaena leucocephala cv.
Tarramba and 70% basal diet.

The daily feed allowance provided to the goats was calculated at
3% of body weight on a dry matter (DM) basis. Throughout the
experimental period, the amount of feed supplied was flexibly
adjusted based on the actual intake of each individual to ensure
complete consumption and that the feed resources met the nutritional
requirements of each animal. The adaptation period lasted for 2
weeks prior to the feeding trial, which subsequently continued for 4
months, from August to December 2024. At the end of the 4-month
experiment, 12 goats (3 goats per treatment) were slaughtered to
determine carcass characteristics and the chemical composition of
the loin meat.
2.4. Data Analysis

The collected data were statistically analyzed using the ANOVA
method with Minitab software, version 16.2.0 (2010). Significant
differences between mean values were evaluated at a probability
level of p < 0.05.
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CHAPTER 3. RESULTS AND DISCUSSION

3.1. Growth Performance, Biomass Yield, and Chemical
Composition of Five Tropical Grass Varieties Cultivated in Hue City
3.1.1. Growth characteristics of grass varieties during the
establishment period

In general, the grass varieties exhibited a distinct differentiation
in plant height development over time. The Mun River variety
demonstrated superior height at all monitoring intervals (60, 75, 90,
and 105 days after sowing). This was followed by the Purple and
Mombasa varieties, while the Ruzi variety consistently maintained
the lowest plant height.

3.1.2. Plant height of grass varieties across harvests throughout
the year

The results indicated a distinct differentiation in plant height
among the groups of varieties (p < 0.05); specifically, Purple,
Mombasa, and Mun River consistently maintained superior height
compared to Ruzi and Mulato II. This parameter also recorded
significant fluctuations according to the seasons and climatic
conditions. The grass varieties achieved peak growth rates in plant
height during the period from March to August, which subsequently
decreased from September to February of the following year due to
the effects of low temperatures and weak solar radiation.

3.1.3. Number of tillers of grass varieties across harvests
throughout the year (tillers/clusters)

The monitoring results across eight harvest cycles throughout
the year indicated significant differences in the tillering capacity
among the observed grass varieties (p<0.05). Specifically, the Ruzi
and Mulato Il varieties demonstrated superior tillering ability, with
average values of 12.37 and 13.12 tillers/clusters, respectively. These
figures were significantly higher than those of the Guinea grass
group, including Purple, Mombasa, and Mun River, which had
average tiller numbers of 10.74, 9.46, and 7.93, respectively. The
number of tillers for the poaceas grasses in this study showed
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variations depending on the variety and the different harvest times
during the year.

3.1.4. Number of leaves per clusters of grass varieties across
harvests throughout the year

The research results indicated that the number of leaves per
clusters differed significantly among the grass varieties (p < 0.05).
Specifically, the two varieties Ruzi and Mulato Il demonstrated a
clear advantage, with average leaf counts reaching 56.35 and 54.41
leaves/clusters, respectively. In contrast, the Purple, Mombasa, and
Mun River varieties had significantly lower leaf numbers, ranging
from 32.27 to 40.51 leaves/clusters. This variation reflects the
specific genetic characteristics of each variety as well as their
adaptability to local ecological conditions.

The number of leaves of the grass varieties also fluctuated
markedly between harvest cycles. This parameter reached its peak
during the period from March to August, when high temperatures
and solar radiation provided favorable conditions for photosynthesis
and vegetative growth. Conversely, the leaf count decreased sharply
from September to February of the following year due to the impact
of adverse climatic conditions in Hue, such as insufficient light,
prolonged cold rain, and high humidity, which limited the formation
of new leaves and caused the senescence of older leaves.

3.1.5. Biomass yield of grass varieties across harvests and annual
total yield

The biomass yield results after eight harvest cycles, with a 45
day interval, for the grass varieties are presented in Table 3.5. The
forage yields of the varieties investigated in this experiment differed
significantly among varieties and across harvest cycles throughout
the year (p < 0.05). The highest forage yields were recorded for the
Mombasa, Mun River, and Purple varieties, with 23.740
tons/ha/year, 21.536 tons/year, and 20.986 tons/ha/year on a dry
matter (DM) basis, respectively. The Ruzi variety recorded the
lowest yield at 15.114 tons/year, followed by Mulato Il at 17.961
tons/year (DM). The biomass yield reached its peak during the period
from March to August, subsequently decreasing and reaching its
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lowest point from November and December to February of the
following year.
Table 3.5. Biomass yield (kg DM/ha) of grass varieties across
harvests throughout the year and total annual production.

Regeneration Mulato Mun

Harvests Ruzi I Purple Mombasa river p
1St 0 b ab ab a a <
harvest DM (%) 22.67° 24.22" 24.50 25.67 25.60 0.001
(15/2) Yield 1,286 1,694 1,269 1,373 1,182 0.212
an 0 a a b a a <
harvest DM (%) 23.90° 24.22° 21.22 24.62 25.32 0.001

(31/3) Yield 2,605 3196 3,338 3,842 2,736 0.172

3% DM (%) 27.82° 25.05° 24.92° 2627 26.12® 0.002

'}ig;%s)t Yield 3262° 3469° 3586° 4377 4523° 0.012
4th 0 a bc c ab a <
oo DM(%) 2687° 2405° 2205° 2535% 2675 o

(30/6)  Yield 2,618° 2,652 3,340" 3439 3,385 0.002

5" DM (%) 2205 2275 22.35 25.55 23.75 0.059

havest . b b a a a <
(15/8) Yield 2,429° 3,303° 4,795 5,381 4,986 0.001
6" DM (%) 21.72 23.02 22.7 22.95 21.95 0.091
harvest . b b a a a <
(30/9) Yield 1,480° 1,535° 2,227 2,681 2,223 0,001

7" DM (%) 2185 229 22.85 22.3 2245 0.132

harvest . ¢ b a a a <
(15/11) Yied 659 976 1198 1312 1242 0.001

8" DM (%) 21.87° 22.65® 2272 22.92° 22.52® 0.044

harvest . b a a a a <
Uy Yield T4 1135 1238 1334' 1261 (oo
Total * viold  15114° 17,9617 20,986 23.740° 21536° . -
forage 0.001

Values in the same row followed by different superscripts (a, b, ¢)
differ significantly at p < 0.05.
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3.1.6. Chemical composition of the grass varieties

The crude protein (CP) content varied significantly, ranging
from 6.97% in Ruzi to 10.53% in Mun River (p < 0.05). Neutral
detergent fiber (NDF) also differed (p < 0.05) between Ruzi and
Mulato Il compared to Purple, Mombasa, and Mun River, with
values ranging from 68.58% in Ruzi to 73.44% in Purple. Acid
detergent fiber (ADF) varied from 34.69% in Ruzi to 43.63% in
Purple, and acid detergent lignin (ADL) ranged from 9.50% in Mun
River to 12.61% in Mulato Il. The total ash content in Mombasa and
Mun River was significantly higher than that in Ruzi, Mulato 11, and
Purple (p < 0.05).
3.1.7. Conclusion

The Purple, Mombasa, and Mun River varieties show great
promise for cultivation as fodder for ruminants in Hue. Under the
climatic conditions of Hue in particular, and Central Vietnam in
general, these poaceas grass varieties exhibit robust growth
performance and high biomass yields from March to September;
however, during the rainy season from October to February, both
growth and productivity decrease significantly, particularly during
the months of October, November, and December.
3.2. Growth Performance, Biomass Yield, and Chemical
Composition of Five Leucaena leucocephala Varieties Cultivated
in Hue
3.2.1. Plant height growth of Leucaena leucocephala varieties
across two harvests

The plant height growth of the Leucaena leucocephala varieties
during the first and second harvest cycles was presented, showing no
significant differences in height among the five varieties during the
first four months after planting (p > 0.05). However, from the fifth
month onwards, significant differences emerged (p < 0.05). The
heights of the Tarramba, Peru, and KU56 varieties were significantly
greater than those of the Cunningham and KU15 varieties.
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3.2.2. Stem diameter of five Leucaena leucocephala varieties across
months in two harvests

During the first four months after planting, there were no
significant differences in stem diameter among the five Leucaena
leucocephala varieties at 50 cm above the ground (p > 0.05).
However, differences in stem diameter between varieties became
evident at five and six months post-planting (p < 0.05). Specifically,
the KU56 variety consistently maintained the leading growth rate in
stem diameter during the first cycle, reaching 14.73 mm in the sixth
month, followed by the Peru variety at 14.34 mm and Tarramba at
1419 mm. In contrast, the KU15 and Cunningham varieties
exhibited poor stem diameter development during the initial cycle. In
the second cycle, the stem diameter differed significantly among
varieties across all growth months (p < 0.05), with KU56 and
Tarramba achieving the largest stem diameters at 21.71 mm and
20.86 mm, respectively, after 12 months. Meanwhile, the KU15
variety reached only 17.62 mm at the same monitoring point.

3.2.3. Number of branches per plant of five Leucaena leucocephala
varieties across two harvests

In the first harvest, the number of branches differed significantly
among the varieties from 3 to 6 months after planting (p < 0.05).
From the fourth month, the Peru variety reached 11.85
branches/plant, increasing to 16.35 branches/plant by the sixth
month. The lowest number of branches was found in Cunningham,
with only 6.20 branches/plant. The Tarramba and KU56 varieties had
comparable branch numbers of 9.90 and 9.40 branches/plant,
respectively, in the sixth month.

In the second harvest, no significant differences in the number of
branches were observed among the five varieties (p > 0.05) starting
from the third month. The average number of branches per plant after
6 months ranged from 15.95 to 19.55 branches/plant. At the end of
the 6-month monitoring period in the second cycle, the KU56 variety
led with 19.55 branches/plant, followed by Peru with 19.00
branches/plant and Tarramba with 17.75 branches/plant.
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3.2.4. Biomass yield of varieties across two harvests and annual
total yield

The results indicated that there were no significant differences in
the biomass yield of leaves, branches, or total fresh yield among the
five Leucaena leucocephala varieties across the two harvest cycles or
for the entire year (p > 0.05). The Tarramba variety exhibited a
superior trend, with a total yield reaching 7,615 kg DM/ha, which
was 2.3 times higher than its yield in the first cycle. The leaf yield of
this variety also reached 3,662 kg DM/ha, notably higher than that of
the Peru variety (2,409 kg DM/ha). The leaf proportion in the second
harvest cycle of the varieties ranged from 45.74% to 50.20%.
Table 3.10. Biomass yield (kg DM/ha) and leaves-to-stems ratio (%)

of varieties across the first two harvest cycles.

Harvest/forage Leucaena cultivars SEM P
parts Tarramba Peru Cunningham KU15 KU56
First harvest (01/08/2023)
Leaves 1,607 1,577 1,278 1,398 1,450 132 0.423
Stems 1,675 1,732 1,310 1,479 1,620 161 0.386
Total forage 3,281 3,309 2,587 2,877 3,070 281 0.375
Leaf ratio (%) 48.94 48.08 49.35 48.61 46.97 1.38 0.774
Second harvest (01/02/2024)
Leaves 3,662 2,409 2,832 2,876 3,006 559 0.630
Stems 3,953 2,742 2,798 2,992 3,053 459 0.375
Total forage 7,615 5,150 5,630 5,868 6,059 1,010 0.515
Leaf ratio (%) 47.43 45.74 50.20 48.83 49.25 1.31 0.188
Whole year (2 harvests)
Leaves 5,269 3,985 4,110 4,274 4,455 656 0.670
Stems 5,627 4,474 4,108 4,471 4,674 589 0.466
Total forage 10,896 8,459 8,217 8,745 9,129 1,236 0.577
Leaf ratio (%) 49.93 46.90 49.90 48.84 48.54 0.91 0.255
Notes: Leaves (leaves and edible young shoots); Stems (stems and
branches)

3.2.5. Chemical composition of Leucaena leucocephala leaves
There were no significant differences in the chemical

composition of CP, EE, NDF, ADF, and total ash in the leaves

among the five varieties. The CP content ranged from 233 g/kg DM
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in the KU15 variety to 279 g/kg DM in the KU56 variety. The NDF
content fluctuated from 330 g/kg DM in the Tarramba variety to 365
0/kg DM in the KU56 variety.

The Leucaena leucocephala varieties showed high CP content,
ranging from 23.3% in the KU15 variety to 27.9% in the KU56
variety. The CP levels of these Leucaena leucocephala varieties in
our experiment are consistent with the findings of Rengsirikul et al.
(2011) in Thailand, Casanova-Lugo et al. (2014), and Hernandez
Hernandez et al. (2020) in Mexico. Furthermore, the NDF and ADF
values of the five Leucaena leucocephala varieties (Peru,
Cunningham, Tarramba, KU19, and KU66) studied in Thailand
(Rengsirikul et al., 2011) did not show any significant differences
among the varieties.

3.2.6. Conclusion

Based on the monitored parameters, Tarramba and KU56 are the
two most promising Leucaena leucocephala varieties due to their
adaptability, regeneration capacity, and high yield. Specifically, the
Tarramba variety demonstrated superiority by leading in plant height,
stem diameter, and total dry matter yield. Tarramba is a suitable
choice for further research aimed at improving the productivity and
quality of meat goats.

3.3. In vitro digestibility of grasses and Leucaena leucocephala
cultivated in Hue, and total tract digestibility of diets with
different ratios of grasses and Leucaena leucocephala in goats
3.3.1. Chemical composition of grass and Leucaena leucocephala
varieties

No significant differences were observed among the grass
varieties regarding organic matter (OM), crude protein (CP), ether
extract (EE), and acid detergent lignin (ADL) content. However,
there were significant differences in the neutral detergent fiber
(NDF) and acid detergent fiber (ADF) contents (p < 0.05).
Specifically, varieties such as Purple, Mombasa, and Mun River
exhibited higher NDF and ADF values, while Ruzi and Mulato Il
grasses showed lower fiber content.
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Among the five Leucaena leucocephala varieties Tarramba,
Peru, Cunningham, KU15, and KU56, no significant differences
were detected in OM, CP, EE, NDF, ADF, or ADL. The crude
protein content of the Leucaena leucocephala leaves ranged from
23.3% in the KU15 variety to 27.9% in the KU56 variety, which was
significantly higher than that of the poaceas grass varieties, which
ranged from 7.43% in the Ruzi variety to 8.22% in the Mulato II
variety. In contrast, the poaceas grasses had significantly higher NDF
content, ranging from 63.3% in Ruzi to 72.7% in Purple, and ADF
content, ranging from 31.7% in Ruzi to 41.2% in both Purple and
Mun River, compared to the Leucaena leucocephala leaves.

3.3.2. In vitro digestibility of grass and Leucaena leucocephala
varieties

The 48-hour in vitro digestibility analysis revealed significant
variations (p < 0.05) in degradability among the evaluated forage
varieties (Table 3.13). Regarding the in vitro dry matter digestibility
(IVTD), Ruzi grass exhibited the highest value (60.79%), followed
by Mulato 11 (57,97%) and Purple grass (54.52%); these varieties
demonstrated superior and significantly higher degradability (p <
0.05) compared to Leucaena leucocephala cv. Tarramba (51.77%)
and cv. KU15 (47.33%). The optimal in vitro neutral detergent fiber
digestibility (IVNDFD) was observed in Ruzi grass (52.39%),
Mulato 11 (50.00%), and Purple grass (48.34%), which significantly
outperformed (p < 0.05) the cv. KU15 (35.97%) and cv. KU56
(35.55%) varieties. Notably, the Tarramba cultivar displayed the
lowest NDF degradability (23.16%).

Similarly, in vitro acid detergent fiber digestibility (IVADFD)
varied markedly among the forages (p < 0.05). Ruzi grass (51.19%),
Purple grass (51.53%), and Mulato 11 (50.87%) were classified into
the group with the highest ADF digestibility. In contrast, Leucaena
leucocephala cv. Tarramba exhibited the lowest ADF degradability
at only 13.69%, establishing a highly significant difference compared
to all other varieties. Regarding the IVADFD index, the grass
varieties achieved high levels (above 40%), whereas the Leucaena
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leucocephala cultivars only ranged from 13.69% to 35.57%,
reflecting their poor ADF degradation capacity.
Table 3.13. In vitro digestibility (%) of poaceas grass and Leucaena
leucocephala varieties after 48-hour of incubation in the DAISYII
Incubator system.

Green feed IVTD IVNDFD INADFED
Ruzi 60.79° 52.39% 51.19a
Mulato II 57.97° 50.00% 50.87a
Purple 54.52° 48.34* 51.53a
Mombasa 50.20% 39.06% 40.27%
Mun River 50.99% 42.30® 44.06%°
Tarramba 51.77° 23.16° 13.69¢
Peru 56.73% 39.16% 31.87%
Cunningham 51.22%¢ 41.67* 35.57%°
KU15 47.33% 35.97" 19.27%
KU56 55.03" 35.55™ 27.98"¢
SEM 2.024 2.778 3.602

p 0.020 0.001 0.001

Mean values within a column followed by different superscripts (a, b, c,
d) differ significantly (p < 0.05). IVTD: In vitro true digestibility;
IVNDFD: In vitro neutral detergent fiber digestibility; IVADFD: In
vitro acid detergent fiber digestibility; SEM: Standard error of the mean.
3.3.3. Total tract digestibility of diets with different levels of
Leucaena leucocephala leaves and poaceas grasses in goats

The inclusion levels of Leucaena leucocephala leaves in the goat
diets (0%, 10%, 20%, and 30%) had a significant impact on feed
intake and digestibility (p < 0.05). Supplementation at 10% and 20%
significantly increased dry matter (DM) and organic matter (OM)
intake compared to the non-supplemented diet. The highest intake
was recorded in treatment KP2 (10%), with 377 g DM and 352 g
OM/head/day, followed by KP3 (20%) with 375 g DM and 350 g
OM/head/day, indicating improved palatability and feed acceptance
at these levels. When the proportion of Leucaena leucocephala
leaves was increased to 30%, intake decreased slightly (358 g
DM/head/day), which may be attributed to higher concentrations of
anti-nutritional compounds such as tannins and mimosine. According
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to Aregheore (2002), the optimal supplementation level of Leucaena
leucocephala leaves to avoid reducing intake is approximately 20%
of the diet. The results of this study are consistent with previous
reports showing that combining Leucaena leucocephala leaves with
poaceas grass or maize stover diets improves feed intake in livestock
(Rusdy et al., 2020).

Table 3.14. Total tract digestibility of diets with different levels of

Leucaena leucocephala and poaceas grasses in goats.
Experiment diet
KP1 KP2 KP3 KP4 SEM P
Body weight (kg) 12.35 12.75 1265 12.20 0.26 0.447
Feed intake (g/head/day)

DM 316" 377° 375° 358 13.2 0.024
oM 296" 352° 350° 334* 123 0.025
CP 30.5° 42.5° 48.4% 523 1.45 0.001
NDF 217%  240° 219® 191 857 0.013
ADF 122% 1357 125®  110° 4.84 0.023
Digestibility rate (%)

DM 70.49 72.77 72.07 72.66 2.09 0.857
OM 71.18 73.37 7253  73.03 2.07 0.884
CP 72.40° 75.76%® 78.71%® 80.68% 1.93 0.049
NDF 72.79 72.78 69.76  67.54 2.29 0.337
ADF 65.39 64.73 59.41 56.36 2.62 0.090

Mean values within a row followed by different superscripts (a, b, c)
differ significantly (p < 0.05).
3.3.4. Conclusion

Ruzi grass demonstrated a superior advantage, with its in vitro
true digestibility (IVTD) and neutral detergent fiber digestibility
(IVNDFD) being significantly higher than those of other poaceas
grass varieties as well as the Leucaena leucocephala varieties.
Conversely, the Leucaena leucocephala varieties exhibited lower
acid detergent fiber digestibility (IVADFD) compared to the poaceas
grasses. However, the inclusion of Leucaena leucocephala in goat
diets yielded a positive impact by increasing the crude protein (CP)
digestibility, despite a tendency to decrease the digestibility of the
NDF and ADF fiber components in the total diet.
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3.4. Effects of varying levels of Leucaena leucocephala leaves and
poaceas grasses in diets on growth performance, carcass yield,
and economic efficiency of meat goats
3.4.1. Feed intake

Daily feed intake of goats across the months and the 4 month
average of the feeding period differed significantly among dietary
treatments (p < 0.05). The KP1 diet, without Leucaena leucocephala
leaf supplementation, resulted in the lowest intake (385 g/day), while
KP2, containing 10% Leucaena leucocephala leaves, achieved the
highest (427 g/day, on a DM basis). As the proportion of Leucaena
leucocephala leaves increased to 20% and 30%, feed intake showed
a slight but non-significant downward trend, yet remained higher
than that of the control diet. The research results confirm that
combining Guinea grass with Leucaena leucocephala leaves
enhances feed intake, but excessively high supplementation levels
may lead to adverse effects.
3.4.2. Effects of Leucaena leucocephala leaf ratios in diets on the
weight gain of goats

The results of feeding goats with different diets during the 4
month experimental period are presented in Table 3.16. Increasing
the proportion of Leucaena leucocephala leaves in the diets
improved live body weight and average daily gain, while also
reducing the feed conversion ratio (FCR).

Table 3.16. Body weight and weight gain of goats across the

experimental months.

Experiment diet

KP1 KP2 KP3 KP4 SEM P
Live weight (kg/head)
Inltial body 1515 1237 1255 1220 0300 0.778
weight
First month 13.05 13.45 13.68 13.42 0.294 0.530
Second month 14.20 14.90 15.22 15.08 0.304 0.138
Third month 15.95° 16.98% 17.40° 17.40° 0.268 0.007

Fourth month 17.52° 18.73° 19.33* 19.48 0.258 <0.001
Daily weight gain (g/day)
First month 30 36 38 41 2.98 0.127
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Second month 38° 48% 522 552 2.89 0.009

Third month 58° 69° 73° 78° 2.51 <0.001
Fourth month 52° 58" 64% 69° 2.00 <0.001
Average 45° 53° 56 61° 159  <0.001

FCR (kg feed/kg 8.43°

. 7.88% 720" 6.62° 0246 <0.001
gain)

Mean values within a row followed by different superscripts (a, b, ¢)
differ significantly (p < 0.05).
3.4.3. Goat meat quality

The parameters for slaughter weight, hot carcass weight, and
cold carcass weight of goats in the KP3 and KP4 diets were higher
than those in KP1 (p < 0.05). This indicates that increasing the
proportion of Leucaena leucocephala leaves in the diet to 10%, 20%,
and 30% significantly improved the carcass characteristics of meat
goats. However, there were no significant differences (p > 0.05) in
the quality of the loin meat based on DM, CP, EE, and total ash
parameters among the dietary treatments. These research results
suggest that supplementing goat diets consisting of poaceas grasses
with up to 30% Leucaena leucocephala leaves improved meat
productivity but did not affect the loin meat quality of local goats.
3.4.4. Economic efficiency analysis

The economic efficiency analysis of goat production in this
experiment indicates that goat raising can yield profits for
smallholder farmers in Vietnam when supplementing Leucaena
leucocephala leaves at dry matter (DM) levels of up to 30%. This
represents a valuable feed resource for small-scale goat production
that farmers can self-produce and harvest for many years by utilizing
various types of available land.
3.4.5. Conclusions

Increasing the proportion of Leucaena leucocephala in the goat
diets resulted in positive changes in both growth performance and
economic efficiency. The experiment demonstrated that a 30%
inclusion level of Leucaena leucocephala in the diet was identified
as the most suitable ratio to optimize the growth of the goats.
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CHAPTER 4. CONCLUSIONS AND RECOMMENDATIONS
4.1. Conclusions

1. All five introduced tropical grass cultivars adapted well to the
ecological conditions of Hue City, although significant differences
were observed in growth performance, biomass yield, and nutritional
value. Among them, the Purple, Mombasa, and Mun River cultivars
exhibited superior agronomic performance, characterized by rapid
growth, high biomass production, and stable yields. While these
grasses provided adequate forage for goats, their relatively low crude
protein content indicated the need for protein supplementation to
optimize animal performance.

2. The five introduced Leucaena leucocephala cultivars also
adapted successfully to local conditions and produced high biomass
with excellent nutritional quality. The Tarramba and KU56 cultivars
demonstrated superior growth, forage vyield, and crude protein
content, confirming their suitability as high-quality protein
supplements for goat production in Central Vietnam.

3. Both in vitro and in vivo evaluations demonstrated that
supplementing tropical grass-based diets with Leucaena
leucocephala  significantly — improved nutrient digestibility,
particularly crude protein digestibility. The diet containing 30%
Leucaena leucocephala (dry matter basis) achieved the highest crude
protein digestibility (80.68%), indicating that this inclusion level
effectively enhanced the nutritional value of the forage-based diet.

4. The inclusion level of Leucaena leucocephala significantly
affected growth performance, feed utilization efficiency, carcass
characteristics, meat quality, and economic returns. A diet containing
30% Leucaena leucocephala resulted in the highest average daily
gain, improved feed conversion efficiency, enhanced carcass and
meat quality, and generated the greatest economic benefit. Therefore,
this dietary proportion is recommended as the optimal feeding
strategy for meat goat production under the ecological conditions of
Central Vietnam.
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4.2. Recommendations

1. Based on the findings of this study, the combined use of high-
performing tropical grass cultivars, particularly Mombasa and
Purple, with the Leucaena leucocephala cultivars Tarramba and
KU56 is recommended to improve forage quality, animal
performance, and the efficiency of goat production under the
ecological conditions of Hue City and similar regions. Further long-
term studies are needed to evaluate the productivity, persistence, and
sustainability of these forage systems under different management
practices and climatic conditions.

2. Future research should also focus on developing effective
forage conservation techniques, such as silage and hay production, to
overcome seasonal feed shortages during the rainy season (October—
February). Establishing reliable year-round forage supply systems
will contribute to improving the productivity, resilience, and
sustainability of smallholder goat production.
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