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Quan ly dong cé va dinh duéng dé tang hiéu qua san xuat
bo thit trong hé théng chan tha

Nguyén Van Quang

Vién Chan nudi va Thid y Viét Nam

TOM TAT

hu cau tiéu thy thit ngdy cang tang doi hoi viéc ap dung cac hé thong chin nudi gia

stic theo huong tham canh bén viing, trong d6 cac chién luoc dinh dudng dugc st
dung nham giam thiéu nhimg déng gop tidu cyc ctia bo thit ddi véi hién tuong nong 1én
toan cau, dong thoi néng cao nang suét va hiéu qua san Xuét clia vét nu01 Cac bién phap
quan 1y dong co két hop véi bd sung thire an, cha yéu sir dung cac ngudn thirc dn khong
ding cho con ngudi va ¢6 chi phi thap, c6 thé lam giam cac tac dong tiéu cuc vé moi
truong va xa hoi, tir d6 dat dugc nang suit cao hon véi mire sit dung dau vao thap hon.
C6 nhiét d6i dugc quan 1y chin tha theo chidu cao cdy c6 ham lugng protein hoa tan cao
va ham lugng xo trung tinh khong tiéu hoa thip. Viéc bd sung ning luong hodc protein
khong bi phén giai trong da co, két hop vdi cac phu gia thay thé tac dung cta khang sinh
nhu probiotic, tannin, tinh dau va saponin, gop phan khai thac toi da tiém ning di truyén
clia vat nudi va nang cao hiéu qua sir dung chat dinh dudng, qua d6 lam giam phat thai khi
nha kinh va cai thién ning suit vat nudi. Do dé, viéc bd sung cac thong tin khoa hoc vé cac
giai phap nay s& gop phan nang cao hi¢u qua va tinh than thién véi moi truong cua cac hé
thong chan nudi trén dong c6 nhiét déi.

Tir khéa: Khi nha kinh; thire dn khéng ding cho con nguwoi; phu gia thirc an; bé sung thikc

an; dong co nhiét doi.
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Gigi thiéu

Khi hau nhi¢t déi thuan lgi cho sy phat trién cua
cac loai c6 nhiét d6i khién dong co tré thanh
co s& dé chan nudi gia suc thit, déng cO chan
tha 12 nguon thirc an thyc té va kinh té nhat dé
chan nuoi gia suc (McManus va cs., 2016), chiu
trach nhiém san xuat 89% toan bo dan, dat gﬁn
188 triéu con (ABIEC, 2021).

Toan cau hoa kinh té thic ddy nong nghiép
ngay cang tré nén hiéu qua va canh tranh hon,
do d6, nhirng that bai trong quan ly dong co ¢6
thé quyét dinh dén su thanh cong hay that bai
cua chan nuoi bo thit ( Dubeux va cs., 2017).
Theo nghia nay, thach thirc 16n cua cac hé théng
san xuét bo thit trén déng co la viéc st dung céc
bién phap c6 kha ning ting ning suit va chat

luong thit v6i tac dong thap dén moi trudng
(Cardoso va cs., 2016; Cardoso va cs., 2020).
Vi Véy, muc tiéu chinh cta cac chién luoc quan
ly can ap dung la nang cao hi¢u suat vat nuoi va
t61 wru hoa viéc st dung cac ngudn thirc dn thd
co ban (Delevatti va cs., 2019).

Thtrc dn chian nudi nhiét déi co dic diém theo
mua dién hinh, tip trung ting trudng tir 70 dén
80% vao mua mua va 20 dén 30% vao mua kho
(De Jesus va cs., 2021). Tac dong cua tinh theo
mua ndy & bo thit thé hién rd qua nhirng bién
d6i manh mé vé thanh phﬁn héa hoc va ciu trac
clia tan thirc dn chan nudi, phan anh tryc tiép
dén lugng thuc an ti€u thy, kha nang ti€u hoa
va tang can, do d6 lam cham tudi giét mo cua
vat nudi (Reis va cs., 2012). Mua mua mang lai
loi thé cho san xudt dong vat nhai lai vi co diéu
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kién thd nhudng thuan loi cho san xuat khdi
luong 14 xanh va thuc an chan nu6i voi ham
luong protein thé (CP) va tong chit dinh dudng
tiéu hoa dugc (TDN) cao hon so voi mua kho,
ngoai ra con 1a thoi diém dé kham pha hiéu sut
va tang trudng toi da clia vt nudi trén mdi dién
tich (Poppi va cs., 2018).

Vé mat ly thuyét, thic dn chan nuoi nhiét doi
chat luzorng cao co thé cung cip cac chat dinh
dudng can thiét dé dap Gmg nhu cau ciia dong
vét dn co, bao gdm ning luong, protein, khoang
chat va vitamin. Tuy nhién, thanh phan héa hoc
cta thirc an chan nudi cé nhiét doi hiém khi can
bang gitta nhu cau cia dong vat va cac chit dinh
dudng can thiét dé dat dugc murc ting trong
cao, do tinh theo mua vé s6 luong va chét luong
vbn ¢co ciia hé thong dong co, anh huong dén
viéc biéu hién tiém ning di truyén cua gia stc
thit (Valadares Filho va cs., 2019). Theo nghia
nay, cac chién luoc quan 1y do nguoi quan 1y ap
dung cé thé tao ra su khac biét vé mic do phan
{mg trong hiéu suat ciia dong vat va mic ting
trong trén mdi dién tich déng ¢6 duoc khai thac
(Reis va cs., 2019).

Viéc ting cudng hé thdng san xudt doi hoi,
ngoai viée st dung cac k¥ thuat quan 1y dong
co, phai ap dung céac chién luoc dinh dudng,
chang han nhu b sung ché do an cho gia suc
an co, ciing nhu str dung tiém nang di truyén
cua dong vat, thong qua chon loc va lai tao. Cac
chién lugce nhu vay phai dugc cung cb dé dam
bédo loi nhuan cua hé théng san xuat, tinh bén
vimng ctia hé sinh thai dong ¢ va san xuat thit
chat luong cho thi truong tiéu dung (Cardoso
va cs., 2020; Delevatti va cs., 2019). Dbi mit
v6i nhitng diéu kién nhu véy, viéc tim kiém
cac giai phap thay thé cho cac chét phu gia hoa
hoc gitip giam thiéu tac dong tiéu cuc cia vat
nudi déi v6i hién twong néng 1én toan cau va
ddng thoi tang hiéu suit va hiéu qua san xut
dang ngay cang tang (Peyrald, 2017). Trong bdi
canh nay, viéc st dung céc chat phu gia hiru
co da dugc thiét 1ap, trong sd cic thanh phan
nay c6 tannin c¢d dic, saponin va tinh dau. Cac
hop chit nay c6 ngudn gdc tir thuc vat, thudng
1a chiét xuat cua thuc vat va c6 kha ning diéu

khién qua trinh 1én men da c¢6 va qua trinh trao
doi chét cua dong vat, nham tang hiéu suét va
thiic ddy cac tac dong co loi cho mdi truong
(Hart va cs., 2008).

Do d6, bai viét nay nham muc dich giai quyét
cac khia canh lién quan dén san xuit gia suc
thit theo quan diém bén ving, xem xét quéan 1y
chan tha, st dung chién luoc bd sung ché do
an cho dong vat an cd, bao g@)m viéc dua thirc
an khong an dugc va phu gia hitu co vao thanh
phan b sung va két qua cta chang.

Cac khia canh lién quan dén bo thit
trong hé théong chan tha

DPong gop cia chin nuéi vao khi nha kinh
Lahé théng su dung d4t 16n nhat, 1inh vuc nong
nghiép dong gop 40% tong san pham qubc noi
néng nghiép toan cau, cung cip thu nhap cho
hon 1,3 ty ngudi va luong thuc cho it nhat 800
triéu nguoi, st dung cac ving dong co rong
16n va mot phan ba dit nong nghiép dé san
xudt luvong thyc trén thé giéi ( Herrero va cs.,
2013). Tuy nhién, mic du nd c6 tAm quan trong
16n trong bdi canh kinh té va rat can thiét cho
lwong thuc thé gidi, nhung téc do ting dan sb
nhanh chéng ciing nhu viéc san xudt va tiéu
thu cac san phim nong nghiép dang goép phan
gdy ra lugng khi nha kinh (GHG) dang ké ra
moi truong, chiém 14,5% tong lwong khi thai
GHG do con ngudi giy ra trén thé gii (FAO,
2013), khién hoat dong nay thuong duogc coi 1a
thii pham gay ra hién twong néng 1én toan cau
(Berga va cs., 2019).

Chin nudi gop phan vao luong khi thai GHG
dudi dang métan (CH,) tir qua trinh 1én men
trong rudt, nito oxit (N,O) tir vi¢c st dung phan
bon nito (N) va CH, va N,O tir viéc quan ly
va léng dong chét thai cua dong vat. Hon nira,
carbon dioxide (CO,) cling duogc tao ra tir viéc
su dung nhién li¢u hoa thach va nang luong tai
cac trang trai (Cardoso va cs., 2020).

Viéc san xuat CH, duong rudt cua dong vat nhai
lai 14 mot qua trinh co ban dé hé tiéu hoa cua
nhirng loai dong vat nay hoat dong binh thuong,
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nhung n6 dan dén mat nang luong tiéu thu tho
va do d6 1am giam hiéu suit ciia dong vat (Berga
va cs., 2019), ngoai viéc dong gop 3,5% tong
luong khi thai GHG cua thé giéi (IPCC, 2019).
Trén toan thé gigi, CH, dugc coi 1a tdc nhan
16n thir hai gay ra hién tugng néng 1én toan cau
(16%), ngay sau CO, (65%) (IPCC 2019) Khi
tir hé théng chin nudi chii yéu c6 ngudn goc tur
qua trinh 1én men dudng rudt (90%), phan con
lai duogc tao ra tr qua trinh 1én men chét thai
hiru co cua dong vat (GLEAM, 2019).

Viéc st dung phan bon N va vi¢c thai phan
dong vat (phan va nude tiéu) 1a nguyén nhin
chinh gay ra tinh trang mat N vao méi truong,
khong chi gy ra thiét hai vé kinh té ma con gay
ra thiét hai vé méi truong do rua trdi nitrat, bay
hoi amoniac (NH,) va cha yéu 1a phat thai NZO
(Longhini va cs., 2020). Nguoi ta udc tmh rang
lugng N bi mat hang nim trén toan cau théng
qua phan thai 1a gin 26 triéu tAn va phan bén N
14 17 triéu tAn (Xu va cs., 2019). Ban lién chinh
pht1 vé bién d6i khi hau (IPCC, 2019) wéc tinh
gia tri bay hoi NH; 1a 30% (20-50%) phan thai
(nudc tiéu va phan) va 15% (3-43%) phén uré.
Mic du dong vat nhai lai gop phan thai khi ra
moi trudng, cac chién luge quan 1y 1a can thiét
cho tinh bén virng cua hé théng thue pham toan
cau. Nhin chung, cac hoat dong ndy bao gém
cai thién hiéu suit moi truong cua cac h¢ théng
chin nudi théng qua viéc quan 1y, bd sung va
sir dung day du cac chat phu gia thay thé cho
khang sinh; thiét 1ap muc tiéu thu bén viing
cac loai thuc phém co nguén géc tor dong vat,
cling nhu str dung cac thanh phan ma con ngudi
khong ti€u thu (thtrc an khong an duoc) (Foley
va cs., 2011; Tedeschi va cs., 2011).

Céac chi dinh dé giam san xuit CH, bao gém
cac bién phap phan anh hiéu suit vat nudi tot
hon va dan dén chu ky san xuit ngan hon, bao
gom cai thién thanh phan va chat luong thirc
an chan nudi, bang cach giam thanh té bao va
tang muc protein hoa tan va carbohydrate, vi
du, cai thién di truyén dong vat, bd sung thirc
an (Hatfield va Kalscheur, 2020). Hon nira, viéc
sir dung céc chat nhu chét phy gia bao gom axit
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hitu co, nAm men va chiét xuét thuc vat, chéng
han nhu tannin va saponin, cling gitp giam sinh
khi métan bang cach diéu chinh qua trinh 1én
men da co (Tedeschi va cs., 2011).

Mot chién luoc phé bién dé giém luong N bi
mat trong hé thong, ca truc tiép thong qua bai
tiét N qua phan va nudc tiéu, va glan tiép thong
qua viéc str dung phan bon, 1a déng c6 hdn hop
gdm co va cay ho dau, do c6 lién quan dén vi
khuan cb dinh dam, gitp ting ning suét thirc dn
chan nudi va gid tri dinh dudng (Longhini va
¢s.,2020). D6i lai, viéc cai thién chat luong ché
dd an c6 thé thay d6i thanh phan nudc tiéu va
phan va do 6, lugng N bj mat qua chat bai tiét
(Hristov va cs., 2013).

Quan ly chan tha

Hiéu sudt cta vat nudi trén dong coé chi yéu
duoc xac dinh bai chat lugng thirc an chan nuoi,
1a chirc ning cua lugng vat chat kho (DM) hip
thu va gid tri dinh dudng cua thirc dn chan nudi
(Reis va cs., 2012). Doi lai, gid tri dinh dudng
dugc xac dinh boi thanh phan hoéa hoc va cac
chét dinh dudng chiu trach nhiém tryc tiép cho
kha nang tiéu hoa DM, ham lugng CP va chat
xo trung tinh (NDF) (Reis va cs., 2012). Theo
nghia nay, viéc quan ly dong co ding cach anh
hudng dén ca thanh phan va ciu trac hoa hoc
clia dong c6, ngoai cac yéu t6 nhu khéi luong
thirc dn chan nudi, ngudn cung cap 14, than va
vt liéu chét, 1a nhitng yéu td quyét dinh hanh vi
tiéu thu cia vat nudi va do do, trong lugng chét
dinh dudng hap thu (Ruggieri va cs., 2020).

Trong mua mua, viéc quan 1y phai dugc thuc
hién théng qua cac chién luoc dam bao thoi
gian cung cép thire an chin nudi chit lwong dai
nhét va/hodc cai thién gia tri dinh dudng cua
thtre an chian nuoi, nham dat dugc nang suét cao
hon ctia hé théng (Poppi va McLennan, 1995).
Theo nghia nay, quan ly dong c6 nén uu tién
diéu chinh cuong do chan tha dé dat duoc nang
suit cao trén mdi con vat va trén moi dién tich,
xem xét cac nguyén tic hinh théi sinh Iy chi
phéi su phat trién cua thuc vat va gi61 han sinh
hoc ctia nd, dé cho phép dong co ton tai va tranh
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su suy thodi cuia n6 (Peyrald, 2017). Do d6, bét
ky tiéu chi quan 1y nao dugc ap dung déu phai
xem xét viée diéu chinh luong thirc dn chin
nudi va ty 18 tha gia stic dé dong thoi kiém soat
chat luong va s6 luong thirc an chin nudi ¢ sin
va duy tri tinh bén viing ctia hé thong (Reis va
cs., 2019).

Nhin chung, quan Iy dong c6 bao gdm mét tap
hop cac hoat dong nham thay d6i hinh thai hoic
l1am chdm qué trinh trudong thanh cua cay, dé
tang murc chat dinh dudng dé tiéu hoa trong ché
d6 an cua gia stiic va dam bao hiéu suit dy du
(Paulino va cs., 2004). Hon nira, Sollenberger
va cs. (2020) da bao cdo rang quan 1y chan tha
nén cho phép can bang gitta sy phat trién cua
ciy trong, luong thic an tiéu thu va san xut
cua dong vat, dé duy tri mgt hé théng san xuat
6n dinh.

Theo Pereira va cs. (2017), viéc kiém soat tinh
trang rung 14 trén dong c6 1a rit quan trong ddi
v6i tinh bén vitng cua hé théng, vi day 1a mot
su kién dbi khang, nghia 1a cay sir dung 14 dé
thu anh sang va thuc hién qua trinh quang hop,
tao ra carbohydrate cho phép duy tri sy sdng va
phat trién. Mat khéc, 14 1a thanh phan hinh thai
c6 gia tri dinh dudng cao nhét tao nén phan 16n
ché do an cua dong vat an cé (Ruggieri va cs.,
2020). Do d6, can ap dung cac k¥ thuat quan 1y
uu tién cdy thuc an chan nudi va dong vat an
cd, cho phép ning suit thic an chian nudi cao
két hop véi hi¢u sudt vat nudi cao (Cardoso vd
cs., 2020).

Chiéu cao chdn tha

Quan Iy dong co dua trén viée didu chinh cudng
dd chan tha c6 thé duge thuc hién theo mot sd
tiéu chi, chéng han nhu 4p luc chan tha, lugng
thirc an cho gia stc, khéi lugng thire an con lai,
chi sb dién tich 14 con lai (LAI), chiéu cao va cac
tiéu chi khac (Reis va cs., 2019). Viéc ap dung
chiéu cao 1am tiéu chi quan 1y cho phép kiém
soat khdi lwong thirc an cho gia stic va ty 1¢ tha
gia suc, co thé lién hé su phat trién cua dong
¢ v6i viée st dung thire an va do dé, véi cau
tric tan cay va phan ung trong lugng thuc an

nap vao va hi¢u suét cua vat nudi (Casagrande
va cs., 2011). Ngoai ra, chiéu cao 13 mot chi
s6 thuc té va chiic ning, co thé lién quan dén
cac tiéu chi quan 1y khéc, chang han nhu luong
thirc an cho gia stc va lugng anh sang chan (LI)
(Baldissera va cs., 2016). Ngoai ra, chiéu cao
chan tha anh hudng tryc tiép dén hanh vi tiéu
thu cta dong vat an co (Cardoso va cs., 2020).

Theo Reis va cs. (2012), quan 1y chan tha phai
diéu chinh tan suét va cuong dog cua vige cit 1,
dé dong vat co thé thu hoach thirc dn chdn nuoi
& d6 tudi sinh 1y thich hop, diéu nay anh huong
tryc tiép dén ban chét va nong do carbohydrate
céu trac trong thanh té bao va hop chét nito, 1a
nhirng yéu t6 chinh quyét dinh chét luong thic
an chan nuéi. Do 6, cac tic gia bio céo rang
ddng co duogc chan tha lién tuc va duoc quan 1y
hiéu qua c6 thé cung cap lugng 14 non lién tuc
va do d6, kha nang ti€u hoa thirc an chan nudi
cao hon khi so sanh vi hé théng chin tha gian
doan.

Quan 1y dong co dudi cac cuong do chin tha
khac nhau thic ddy cac phan tmg khac nhau
trong tich liiy khdi lugng thirc an tho va gia tri
dinh dudng. Cac nghién ctru duoc tién hanh tai
FCAV/ Unesp Campus de Jaboticabal da tao ra
dit liéu nhat quan vé tac dong cua cac do cao
khac nhau ctia quan 1y dong c6 nhiét déi trong
mua mua (Casagrande va cs., 2011; Azenha,
2010; Barbero va cs., 2015; Oliveira va cs.,
2016; Vieira va cs., 2017; Koscheck va cs.,
2020; Barbero va cs., 2020). Céc tac gia da dé
cap 6 trén di danh gia déng co6 Marandu trong
hé thong chan tha lién tuc va chan tha tha tha
thay doi, o ba d6 cao: 15, 25 va 35 cm. Khi do
cao chan tha tang lén, CP gidm va ham luong
chat xo tang, ty 1¢ 140 hoa cao hon va ty 1é kéo
dai 14 cao hon, hai yéu t6 sau lién quan dén LAI
cao hon, gitp chan dugc lugng burc xa mat troi
16n hon. Mét khac, tan cay duoc gitt & do cao
thip hon cho thiy sy ting truéng va ldo hoa
cham hon, tich lity thirc 4n tho thip hon va han
ché luong vat li¢u xanh cho phép, diéu nay han
ché lugng thirc an hép thu va hiéu suét cua vat
nudi. Tom lai, cac tac gia két luan rang quan
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1y theo phuong phap chan tha lién tuc trong
mua mua nén duoc quan 1y & do cao 25 cm dé
t6i da hoa lugng thirc dn tiéu thu va ting trong
hang ngay cla timg ca thé trong giai doan sinh
truong ma khong lam giam dang ké murc ting
trong trén mdi khu vuec.

Trong chudi nghién ctru ndy, quan ly theo
phuong phap chan tha lién tuc & d6 cao 25 cm
tuong tng véi 95% LI va theo Delevatti va cs.
(2019), phuong phap quan 1y nay tao ra dong
co ¢o ty I¢ 14 cao hon, ty 1€ protein cao hon, ty
18 vat liéu chét va chat xo trung tinh khong hoa
tan (iNDF ) thap hon.

O ddng c6 dugc chin tha luan phién, gia tri
LI 95% trong qua trinh tai sinh cling thu dugc
v6i chiéu cao trung binh truéc khi chin tha
cua tham co6 1a khoang 25 cm (Trindade va cs.,
2007; Pedreira va cs., 2007). Theo Pedreira va
¢s. (2007), chién luoc quan 1y dwa dong vat vao
0 LI 95% lam giam lugong vat liéu tu che bong
trong tan cdy va do d6, 1am giam chét mo. Hon
nita, trong hé théng luan phién, chiéu cao cua
phan con lai sau khi chin tha s& anh huong dén
luong thirc an hip thu cua dong co do nhiing
thay d6i trong cau trac tan ciy va ting ma dong
vat kham pha trong qua trinh chan tha (Trindade
va cs., 2007).

Bon dam

Theo Reis va cs. (2019), su tang trudng, phat
trién va thanh phan hoa hoc cta thirc dn chin
nudi 12 nhitng yéu t6 quyét dinh dén hiéu suit
cua vat nuoi va nguoc lai, bi &nh hudng béi cac
khia canh sinh 1y vdn c6 cua cay va cac diéu
kién méi truong. Do d6, N 1a nguyén t6 han ché
nhit d6i vé6i su phat trién ciia ¢o chin nudi, do
luong chat dinh dudng ma cdy chiét xuat va tc
dung du thira ctia N trong dét sau khi bon, ciing
nhu do mat mat théng qua qué trinh bay hoi,
rira troi va ¢ dinh bai vi sinh vat (Boddey va
cs., 2004).

Trong kich ban nay, viéc st dung phan boén
trong dong co da dugc tang cudng trong nhitng
nim gan day, nham muc dich ting gi tri dinh
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dudng cia thirc an chan nudi va ty 1€ chan tha,
do d6, lam tang san lugng trén mot don vi dién
tich (Delevatti va cs., 2019). Ty 1¢ chan tha,
nguoc lai, phu thude truc tiép vao nang suét cla
cdy thirc an chan nudi, bi anh hudng boi mot s6
yéu td nhu luong mua, nhi¢t do, cuong do anh
sang, do phi nhiéu cua dat va phan bon, dac biét
la véi N (Sollenberger va cs., 2014).

Theo Rezende va cs. (2011), tdc dong cua viéc
bon N 1én ning suét c6 lién quan dén qua trinh
dé nhanh ban dau sau khi cat, vi no6 thac déy sur
phat trién nhanh chéng ciia 14, nhanh chéng bo
sung cac mo quang hop va tang sy hinh thanh
cac nhanh, chiu trach nhiém cho san lugng DM
cao hon. Ngoai ra, viéc bon N lam ting nong
d6 CP, lam giam N khong hoa tan trong chat
tay rira trung tinh va cho phép hiéu qua cao
hon trong hoat dong phan giai cellulase cua vi
khuén da co, cac yéu t6 t8i wu hoa hiéu suét cua
dong vat (Delevatti va cs., 2019). Tuy nhién,
hiéu qua su dung N cua cay thirc an chan nudi
kha khéac nhau, dao dong tir 5 dén 89,2 kg DM/
kg N dugc bon (Balsalobre va cs., 2003).

Kha nang phan huy CP ¢ da co cua cac loai cay
thirc an chdn nuoi nhiét doi va 6n doéi thuong
cao va ting 1én khi ting lidu luong N bon vao
déng co (Delevatti va cs., 2019). Dac biét trong
cac tinh hudng quan 1y ddng coé nhiét doi co
kha ning phan huy cao cic hop chat N lién
quan dén ham luong carbohydrate cau tric cao
v6i qué trinh phan hity chdm, sy mat can bang
gitra by khung N va cacbon phat sinh tor qua
trinh phan huy carbohydrate trong da co lam
giam hiéu qua st dung nito (ENU) va téng hop
protein cta vi khuan (Detmann va cs., 2014).
Tuy nhién, tinh trang nay tao ra sy mat mat
qué muc cac hop chat N trong méi trudong da
c6 duéi dang NH, trong nudc tiéu, tao ra tinh
trang thiéu hut protein so véi nhu cau dé dat
dugc muc tang truong cao (Poppi va cs., 2018),
ngoai viéc gay ra ton that vé kinh té, diéu nay
c6 thé gay hai cho méi trudng thong qua viée
méat N dudi dang phat thai NH; N,O bay hoi va
rua troi nitrat (Cardoso va cs., 2016; Aboyage
va cs., 2018).
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Tom lai, cac bién phap quan 1y dong co trong
mua mua, bao gdm bén phan N duy tri, diéu
chinh lugng thirc an chan nuo6i theo lugng
thtrc an sin co, giup dong co bén viing, chic
chin 1am giam chi phi san xut va lugng khi
thai phat sinh do str dung dat khong phu hop
va thoi gian st dung dong c6 kéo dai (Reis va
cs., 2012).

B6 sung ché d¢ in udng

Trong cac hé thong san xuat tham canh, viéc bo
sung dugc ap dung nhu mot cong cu cong nghé
dé tang cuong viée s dung dong co, hudng
t6i muc tiéu san xuat twong thich voi gia tri di
truyén cua vat nudi va lgi nhuén (Paulino va cs.,
2004). Nhin chung, viéc bd sung cho phép san
xuét ra nhitng con vt sém hon, ting kha ning
hd tro dong co, ting trudng cao hon trén mdi
con vat va trén mdi dién tich, giam thoi gian can
thiét dé dat trong lugng giét mé, do do, rut ngén
thoi gian nudi va hoan thi¢n dong vat an co, bén
canh viéc san xuét thit va than thit chat luong
t6t hon (Poppi va cs., 2018).

Do do, ¢ sy gia ting vé ty 1& chan nudi va toc do
luan chuyén von dau tu nhanh chong, cai thi¢n
hiéu qua va loi nhuan cua hé thong nay (Goés
vad cs., 2004). Hon nita, trong cac hé thdng quan
1y chin tha nham muc dich t6i wu hoa hiéu suat
trén moi con vat va trén moi dién tich, co thé
giam thiéu tic dong moi trudng ciia san xudt gia
stic thit trén déng co nhiét d6i (Cardoso vd cs.,
2016; Reis va cs., 2016).

Tuy nhién, luong protein va ning lugng can
thiét dé t6i wu hoa viéc sir dung chét dinh dudng
s& phu thudc vao thanh phan hoa hoc ciia dong
co va ty 18 protein tho/chét hitu co dé tiéu hoa
(DOM), vi ENU phu thudc vao kha nang cung
cAp nang luong (Reis va cs., 2019). Do do, viéc
bod sung phai duogc thuc hién trudc khi xac dinh
sb luong va chét luong thire an san co, dic biét
1a lién quan dén dic diém cua carbohydrate va
hop chit N, dé dam bao cung cap cac chét dinh
dudng han ché hoat dong cua vi khuén da co
(Barbero va cs., 2015).

Bo sung trong miia kho

Trong diéu kién mua kho 1 giai doan quan
trong nhét ctia hé thong chan tha gia stic. Trong
mua nay, gia suc ti€u thu thirc an tho co gia tri
dinh dudng thap, dic trung boi ham lugng chat
x0 khong ti€u hoa cao va ham lugng CP duoi
muc td1 han (7% CP), do d6 han ché lugng thirc
an hép thu va do d6, han ché hiéu suét san xuét
(Paulino va cs., 2004; Paulino va cs., 2006). Do
d6, néu khong bd sung thirc dn thé vao ché do
an cla gia stc trong mua nay dé cung cip cic
chat dinh dudng thiéu hut trong thirc an tho, sé
lam giam tang trong hodc tham chi 1a hi¢u suit
tiéu cuc, vi cac chit dinh dudng trong co thé
dugc huy dong dé duy tri, lam ting tudi giét
md, chi phi ¢ dinh cta hoat dong nay va lam
giam ty 1€ tiéu thu gia suc (Reis va cs., 2012).

Theo Reis va cs. (2019), trong mua kho, protein
1a chét dinh dudng han ché nhat va do d6, 1a chat
dinh dudng can bb sung nhiéu nhit vi né 1a yéu
t6 quyét dinh kha nang phan huy chét nén dang
x0 cua vi sinh vat da cé va do do, trong tde do di
chuyén va luong chat kho hip thu. Theo nghia
nay, viéc bo sung chién lugc trong muia kho lién
quan dén viéc cung cip protein, xem xét cac su
kién ti€u hoa, I1én men, téng hop hop chat N va
luong thire an thd chat luong thap trong da co.
Tang trong lugng séng thu dwoc thong qua viée
b6 sung & giai doan nay c6 thé thap, dam bao
duy tri trong lugng cua vat nuodi, & muc trung
binh (1én d&én 300 g/con/ngdy) va tham chi cao
(tir 600 dén 700 g/con/ngay), cho phép giét md
dong vat sém hon (Reis va cs., 2012). Mot giai
phép thay thé c6 loi 1a sir dung nhiéu chit bd
sung (protein va nang luong), giup tang trong
luong theo thir tu tir 150 dén 300 g/con/ngay
v6i 0,5 dén 2% BW va 700 dén 1000 g/con/
ngiy véi chit bo sung 8 dén 10% BW.

Bo sung trong miia muwa

Maic du mua mua dugc dac trung bdi cac diéu
kién khi hau thd nhudng thuan loi cho san xuat
thire an chin nudi, cach thire cac diéu kién nay
xay ra, lién quan dén cac chién luoc quan ly
dugc ap dung va su tuong tac gitra chit lugng
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va s6 luong dong co v6i ngudn cung cip chat
dinh dudng thong qua chét bo sung, co thé tao
ra sy khac biét vé mirc 6 phan tng véi viée bd
sung dbi véi hiéu sut va ting truong cta vat
nudi trén moi khu vuc (Reis va cs., 2016).
Trong giai doan nay, khi thirc an thoé dugc phan
loai 1& chét lugng trung binh dén cao, v6i hop
chat N trén murc toi thiéu dwgc khuyén nghi
(7% CP) dé vi khuan hoat dong dy du bang
cach sir dung carbohydrate cu trac va véi mirc
amoniac da co (N-NH,) trén 5 mg/dL, muc tiéu
clia viéc bd sung lién quan dén céac chién lugc
quan 1y chin tha nham téi da hoa san lugng cua
tang chin tha 12 ngin ngira nhiing tac dong c6
hai trong viéc st dung NDF c6 kha nang ti€u
hoa ( pdNDF ) trong thire an thé (Paulino va cs.,
2006; Huhtanen va 2010). Theo Huhtanen va
¢s. (2010), pdNDF 1a mét thyc thé dinh dudng
day du hon dé danh gia chét lugng thic an tho
va twong tng v6i phan NDF c6 kha nang duoc
tiéu hoa boi cac vi sinh vat da cd, va lugng ti€u
hoéa lién quan dén thoi gian luu giit trong cac
ngin 1én men, ngan dé hoan thanh qua trinh tiéu
hoéa tat ca cac pdNDF d3 an vao.

Theo Santos va cs. (2007b), gia tri tdng trong
trung binh hang ngay (ADG) trén 800 g trong
mua mua khé ¢6 thé dat duoc & gia stuc dugc
nudi trén dong coé nhiét d6i néu khong bd sung
thirc an tinh. Méac du chi phi cao cho cac muc
ting trong bd sung von cd cua thirc dn tinh
trong giai doan nay (100 dén 200 g/con/ngay),
nhung diéu nay c6 thé din dén viéc giam dang
ké thoi gian hoan thién, trén déng ¢6 hoac bai
chan nudi, voi khd nang mang lai lgi nhuan
kinh té (Delevatti va cs., 2019; Barbero va cs.,
2015; Koscheck va c¢s., 2020; Romanzini va
cs., 2020).

Bé sung ning luong

Muc tiéu chinh cta viée bd sung thuc an cho
gia stc an co 1a tang luong ning luong va chat
dinh dudng hap thy so véi nhiing chat c6 trong
ché do an chi c6 trén dong c6 (Paulino va cs.,
2004). Khi thtrc &n tho va carbohydrate dé 1én
men dugc cung cip, cac vi sinh vat phan giai
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x0 phai canh tranh v6i carbohydrate khong xo
(NFC) dé gianh cac chat nén nhu NH, _peptide,
lwu huynh va bd khung cacbon mach nhanh dé
phat trién. Mot chién luoc bd sung thich hop s&
13 t6i da hoa viéc sir dung thirc an tho bang cach
t6i uru hoa qua trinh tiéu hoa, ting toc do truyén
cac chét can ba khong tiéu hoa va do do ting
luong TDN hip thu (Poppi v cs., 2018).

Theo Popp1 va McLennan (1995) tang can
nhiéu cha yéu phu thudc vao ngudn cung cap
axit amin va nang luong duoc van chuyén dén
cac md ¢ bo, mdt tinh trang hiém gap ¢ dong
vat dugc chan tha hoan toan. Trong bdi canh
nay, cac tac gia tuong tu di bao céo ring cung
cap nang luong c6 thé 1a mot chién luoc hiéu
qua dé cung cap thém protein cho dong vat,
vi né cho phép NH; thuong bi mat qua nudc
tiéu, phan hodc nudce bot, dugc thu gitt va dua
vao protein vi khuén. Pén luot minh, san xuét
protein vi khuan thay d6i tuy thudc vao ban
chat cta chit nén ning luong dugc cung cép,
chéng han nhu tinh bot, chit xo hoa tan, pectin
hoac duong (Dewhurst va cs., 2000).

Trong cac h¢ théng san xuat thAm canh, c6 nhiét
d6i duoc quan 1y véi lidu lugng N cao (200 dén
500 kg/N/ha) trong muia mua c6 khoang 40 dén
50% ham luong hop chat nito & dang hoa tan
(Johnson va cs., 2001). Thuc té nay, lién quan
dén ham lugng carbohydrate cu triic cao véi
tbc do phan huy thap hon, thuc day su thiéu
ddng bo giira bo khung N va cacbon phat sinh
tor qua trinh phan huay carbohydrate trong da
c6, lam giam qua trinh téng hop protein cua vi
khuan va hiéu qua sir dung N-NH, trong da co
(Poppi va McLennan, 1995) .

Dbi v6i Poppi Va McLennan (1995), tinh trang
nay giy ra sy mat mat qua murc cac hop chat nito
trong moi truong da c6 dudi dang NH; 1am giam
qua trinh tong hop protem ctia vi khuan va taora

su thiéu hut protem ¢6 thé chuyén hoa (MP) lién
quan dén cac yéu cau dé dat duoc muc ting cao.
Ngoai ra, theo cic nha nghién ctru, hidu qua toi
da trong qua trinh tong hop protein cua vi khuan
dat duoc khi quan sat thdy 160 g CP/kg DOM,
trong khi cac gia tri gan 210 g CP/kg DOM dén
dén mat N dang ké.
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Theo Reis va c¢s. (2012), nhitng han ché chinh
dbi voi sy phat trién cua vi khuan da co sé lién
quan dén thire an chan tha, cho phép dong hoa
thip N c6 san trong protein vi khuan da co, do
kha ning phan huy cao ctia cac hop chat N hoic
tbc do phan huty carbohydrate thap hon tir thirc
an chan tha dang xo0. Do d6, viéc cung cp chat
bd sung niang lugng voi cac ngudn co san nhanh
chong trong da c6 c6 thé thuc ddy hiéu suat vat
nudi tot hon bang cach téi wu hoéa qua trinh
d6ng hoa vi khuan ciia N tir cac hop chit N ¢6
kha nang phan huy cao trong thuc dn chin tha
(Detmann va cs., 2014).

Trong mot bai danh gia cua Reis va cs. (2019),
céc tic gia da bao cdo rang trong miia mua, co
nhiét doi c6 kha nang tiéu héa DM tir 55 dén
65%, ngoai CP tir 7,9 d&én 17,4% trong thanh
phan cta ching, diéu nay c6 thé dan dén ty 1é
CP/DOM khéc nhau. Banh gia cac thi nghiém
duoc tién hanh trong mua mua, ngudi ta quan
sat thdy rang ngay ca & nhitng dong vat chi
dugc cho an mubi khoang, gia tri N-NH, trong
da co van cao hon mirc t6i han la 5 mg/dL dich
da co (Casagrande va cs., 2011; Oliveira va
cs., 2016). Tuy nhién, chi khi dong vat duoc
bd sung, trong 6 gid dau tién sau khi bd sung,
ngudi ta méi tim thay mirc N-NH 3 ti wu trong
da co dé vi khuan phat trién téi da, tirc 14 16n
hon 20 mg N-NH,/dL dich da c¢.

Theo Leng (1 990), viéc dwa ngii cc vao ché do
an tho c6 thé lam glam kha ning tiéu hoa chat
x0 va hién twong nay von co ¢ hai tac dong can
tr sy phat trién ctia vi khuan phan giai xenlulo:
mot tic dong cu thé (giam do pH) va mot tac
dong khong cu thé (tac dong cta carbohydrate)
O dong vat nhai lai duoc nudi trén dong co
nhiét doi, su thay ddi do pH da co do bod sung
ché d¢ an dudng nhu trong d6i nho, khong anh
huong dén sy phat trién cua vi khuan st dung
carbohydrate dang xo. Theo nghia nay, tinh kha
dung cua carbohydrate hoa tan chiu trach nhi¢ém
cho viéc giam kha nang tiéu hoa chit xo, nhu da
duoc Rooke va cong su bao cao (Rooke va cs.,
1987) va Huhtanen (Huhtanen, 1987), phan anh
hiéu qua cao cia cac chat xo dai co tac dung
duy tri diéu kién da co (Mertens, 1994).

Do d6, myc tiéu ctia chuong trinh bd sung cho
dong vat an co 1a dap ung nhu ciu cua ching
thong qua hanh dong tuong tac va lién két giira
thirc an thé co ban va cac ngudn bd sung. Do
d6, co thé ting cudng cac hiéu Gng lién két tich
cuc va giam thiéu cac tuong tac ti€u cuc, nham
tang lwong thirc an hap thu va tdi wu hoa viéc st
dung thtrc an tho, chtr khong chi dap ung truc
tiép nhu cau cua dong vat thong qua chat bd
sung (Paulino va cs., 2004).

Bo sung protein

Protein 13 han ché chinh trong céc hé théng san
xuét gia suc trén dong c6 nhiét d6i trong ca mua
kho6 va mua mua, dac biét 1a khi déng coO co gia
tri dinh dudng thip (Costa va cs., 2020). Vao
thoi diém do, mac di mot s6 loai c6 nhiét doi co
murc CP dép tmg duoc nhu ciu dinh dudng cia
dong vat, nhung mot phan protein nay c6 thé
khong c6 san cho hoat dong cua vi sinh vat da
¢d, vino lién két véi thanh phén x0 (Reis va cs.,
2012). Do d6, viéc xay dung cong thirc bd sung
protein hodc protein-nang lugng cho gia stic an
c6 phai xem xét thanh phéan protein c¢6 sin trong
thire 4n tho, dé cung cp du N dé sir dung céc
chat nén nang luong cé trong thuc vat, chéng
han nhu xenluloza dé tiéu hoa va hemicellulose
(Barbero va cs., 2015).

Viéc cung cép thém N cho dong vat ti€u thu
thirc an thd c6 gia tri dinh dudng thap thac day
su phat trién cta vi khuan phan giai xo , ting
kha ning tiéu héa va tong hop protein ciia vi
khuan, do d6, cho phép ting luong thirc an thd
tu nguyén hap thy va cai thién sy cin bang ning
luong cua dong vat an co (Reis va cs., 2016a).
Su thanh cong cua chién luge bd sung nay co
lién quan dén dic diém cua phan pdNDF |, day
s& 1a ngudn nang luong chinh dé dap ung nhu
cau cua vi sinh vat (Reis va cs., 2019). Khi nhu
cau N dé duy tri vi sinh vat da co dugc dap ung,
chat bd sung co thé cung cip protein va ning
luong dé dat dugc cac loi ich bd sung, tuy theo
hiéu suat mong mudn (Reis va cs., 2016a).

Theo Pathak (2008), gia stic can hai loai protein:
protein phan hity da c6 (RDP), can thiét dé dap
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ung cac yéu cAu cua vi sinh vat da co, va protein
khong phan huy da c6 (RUP), dé dap tmg cac
yéu cau cua dong vat. Trong trudng hop nay,
protein trong ché do an déng vai tro 1a ngudn
MP cho ddng vat nhai lai, twong tung véi tong
luong protein vi khuan téng hop tir RDP, véi
RUP duoc hép thu trong rudt.

Téng hop protein vi khuan phu thudc vao ngudn
N va carbohydrate ddy du. Theo nghia nay,
Rodriguez va ¢s. (2007) bao cao rang céu trac
clia protein trong ché do in udng xac dinh sy
phan huay cua chung trong da c6 va sy dong gop
vao N ¢6 sén cho vi sinh vat. Amoniac 14 ngudn
N chinh trong cac vi sinh vat da cd, nhung su
sdn ¢ clia cac axit amin, peptit va ca hai déu
lam tang sy phat trién ctia vi khuan phan giai
xenlulo va phan giai amylose (Kozloski, 2011),
chu yéu 1a do su két hop truc tiép vao protein
vi khuan hodc su sin c6 tang 1€n cua bo khung
cacbon ¢6 thé duoc st dung 1am ngudn ning
luong hodc trong qua trinh téng hop cac axit
amin cua vi khudn (Van Soest, 1994).

Trong ché d6 an hén hop thire an thé va thic
an dam dac, qua trinh téng hop protein cua vi
khuén c6 thé tang 1én do su déng b6 hoa tdt
hon ctia qua trinh giai phong chat dinh dudng,
moi truong da co thich hop dé duy tri cac loai
vi sinh vat khéc nhau, tang luong va loai chit
nén, lvgng chat dinh dudng hap thu cao hon va
do do, tdc do di qua cua chit rin va chét long
tang 1&én (Gomes va cs., 1994). Trong khi thuc
an tho c6 thé cung cap N dudi dang protein d&
phan huy hoac nito khong phai protem (NPN)
thire an dam dic c6 thé cung cip N chu yeu
duéi dang peptide va/hodc axit amin can thiét
cho qua trinh tong hop protein cia vi khuan
(Poppi va McLennan, 1995). Theo Pathak
(2008), hi¢u qua c6 xu hudng tang lén khi
carbohydrate d& 1én men duoc bd sung dudi
30% tong khau phan an nhung giam khi mirc
b6 sung 16n hon 70%.

Trong cac hé théng ddng co, ngay ca trong mua
mua, su dong bo giita protein va ning luong
trong da cé hiém khi dat dugc do chét luong
thirc an chan nudi thay ddi va tde do sur dung
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chat nén khac nhau (De Jesus vd cs., 2021). Tuy
nhién, tai ché uré 1a mot co ché quan trong cua
dong vat nhai lai, c6 kha nang dam bao mirc
N-NH, day du trong da co trong sudt ca ngay,
tuy nhién khi c6 qua nhiéu protein trong ché
d6 an, c6 thé xay ra tinh trang mat N vao moi
truong (Poppi va cs., 2018). Theo nghia nay,
thach thuc 16n trong viéc lya chon ngué)n va
luong CP trong chit bo sung 1 can bang viée sir
dung theo kha ning cung cip ning lugng, dam
bao mirc N-NH;, day du va giam thiéu that thoat
qua phan va nudc tiéu (Poppi va cs., 2018).
Céc chat bo sung protein c6 thé dugc tao thanh
tir hai ngudn protein: protein thuc su va NPN.
Céc ngudn protein thuc sy ¢6 ham lugng RDP
khac nhau, chéng han nhu bdt hat bong va gluten
ngo, co6 khoang 65 va 18% RDP trong thanh
phan ctia chung (Hoffmann va cs., 2021b).

Céc ngudn nito khong phai protein hoan toan
hoa tan trong da cé va dugc vi khuan da co
str dung dé téng hop protein vi khuém va vige
str dung né rat pho bién, chu yéu 1a do chi phi
thap hon khi so sanh vdi cac ngudn protein
thong thuong khac, ching han nhu bot dau
nanh (Tadele va Amha, 2015). Theo Araujo va
cs. (2020), nguén NPN chinh dugc st dung &
Brazil 1a ur€, da tré thanh mdt giai phap thay
thé c6 loi do d& dang co san trén thi truong,
ndng d6 N cao trong thanh phan va chi phi don
vi thdp. Ngoai ra, uré 1a nguoén N-NH, cho cic
vi sinh vat phan giai xo va do kha niang chap
nhan thép nén no c6 thé dugce st dung lam chét
kiém soat lwong thirc an bd sung cua dong vat.
Tuy nhién, diu can thiét 1a phai ton trong gidi
han dua uré vao ché d6 an, dé tranh giy ngo
doc cho dong vat va mit N cao qua nudc tiéu.
Dé str dung chit dinh dudng hiéu qua hon, uré
nén duoc tron véi cac thanh phan ning luong
giau carbohydrate khong xo, protein thuc su
va luu huynh.

Trong cac hé thong san xuat dong co, can phai
t61 wu hoa viée sir dung chét dinh dudng va kha
ning tiéu hoa thirc an tho dé tdi da hoa ting
can, mic du chét bd sung thac déy dau vao truc
tiép cac chat dinh dudng can thiét cho dong



Quan ly déng c6 va dinh dudng dé tang hiéu qua san xuat bo thit trong hé théng chan tha

vat (Hoffmann va cs., 2021b). Trong truong
hop nay, viéc bd sung protein c6 thé lam ting
luong thirc an thd do cung cip N-NH;, cho cac
vi sinh vat da ¢é va do d6 lam tang lugng nang
lugng hép thy, chiu trach nhiém cho vi¢c tang
hiéu suét cua dong vat. Tuy nhién, cuong do
phan Gmg vé6i chat bd sung protein s& phu thudc
vao tinh kha dung va chat luong ctiia dong co
(Barbero va cs., 2015).

Thirc an khong an duoc

Trong dinh dudng dong vat, ngd 1a thanh phan
chinh trong cac chit bd sung ning luong va
chira khoang 72% tinh bot, 9% CP, ham lugng
chat xo thap, ngoai ra con 13 ngudn ning luong
chuyén hoa (ME) 16n nhét trong s cac loai ngii
cde (Loy va Lundy, 2019). Tuy nhién, ngd 1a
mot thanh phan theo truyén thdng dugc con
nguoi va dong vat da day don tiéu thy, trong
bdi canh tinh bén ving cua hé théng, tao ra su
canh tranh gilta vat nudi va xa hoi (Mottet va
cs., 2018). Tuong tu nhu vay, bot hat bong va
b6t dau nanh 1a nhitng thanh phan protein dugc
str dung théng thudng nhat trong thic n chin
nuodi, do ham lugng CP cao, dao dong tir 30
dén 50% va RUP, gop phan lam tang luu luong
protein dén rudt (Swiatkiewicz va cs., 2016;
Paula va cs., 2018; Hoffmann va cs., 2021c¢).
Mic du 1a ngudn protein quan trong, nhung
chung 12 nhitng thanh phan dit tién lam tang chi
phi san xut cua cac hé théng chin nudi bo thit.
Trong qua trinh tim kiém thirc in thay thé khong
dung cho con ngudi va cac thanh phan it tén
kém hon trong dinh dudng cho gia stc, cac san
pham phu cta nganh néng nghiép da trd nén ndi
bat trén thi truong va trong nghién ctru.

Cui cam quyt

Nganh cong nghiép nudc cam va cac loai trai
cay ho cam quyt khac, co san luong dan dau,
tao ra ba mia hodc cui cam quyt nhu mot san
pham phy, chiém tir 45 dén 58% tong sb trai
cay, bao gé)m vd, mang, tui va hat cia cam hodc
mot loai cam quyt khéc. V& mit dinh dudng,
n6 dugc dic trung 1a mot san pham trung gian

giita thirc an thd va chat ¢6 dic, giau pectin,
cellulose va polysaccharides hemicellulose
(Bampidis va Robinson, 2006; Franzolin va
Franzolin, 2000).

Cui cam quyt da duoc sir dung rong rai dé thay
thé ngd, chiém 85-90% gia tri nang luong cua
thanh phan nay (NRC, 2000), ngoai ra con it
hodc khong c6 tac dong tiéu cuc dén qua trinh
1én men da co so véi ché do an giau tinh bot
(Bampidis va Robinson, 2006).

Nhin chung, phan ctii duoc dic trung boi kha
ning tiéu hoa DM cao, ham luong chit xo hoa
tan cao, ham lugng carbohydrate hoa tan cao
va thanh té bao d& tiéu héa (Muller va Prado,
2004). Trong thanh phan hoéa hoc cua no,
phan cti cam quyt c6 khoang 89 - 90% DM;
6 - 11% CP; 2 -12% chiét xuit ete (EE), gia
tri ndy tuy thudc vao viéc dau c6 duoc chiét
xuat trong qué trinh ché bién hay khong; 6%
chét khoang (MM), 57 - 74% chiét xut khong
chtra nito (NNE); 7 - 8% chat xo tho; 25 -
41% NDF; 14% chét xo axit tay rira (ADF);
1% lignin, 0,2% tinh bdt, 22 - 25% pectin;
3,88 mg vitamin C/100 g san pham phu, 1,6
- 1,8% canxi va ham lugng phdt pho thap
(0,08 - 0,75%) (Bampidis va Robinson, 2006;
Oluremi va cs., 2006; Watanabe va cs., 2010).

Pectin bao gém mot carbohydrate cAu tric, mot
thanh phan cta phan chit xo hoa tan, 1an luot
la mot polyme ctia axit galacturonic (Santos va
Cs. 2007a) Theo Muller va Prado (2004), cac
san pham phu c¢6 nong do pectin cao c6 tiém
nang 16n dé st dung trong dinh dudng cua dong
vat nhai lai, vi n6 c6 mat do nang lugng cao,
ngoai qua trinh 1én men thuan loi, khong tao ra
axit lactic, duy tri cac diéu kién thich hop cho
hoat dong cua dong vat nhai lai.

Vi chira ham lugng tinh bot cuc thép nén cui
cam quyt c6 thé thuc day do pH da co, ngin
ngua tinh trang glam manh trong qua trinh tiéu
hoa, c6 thé gay ra r6i loan chuyén hoa, ngoai ra
con cung cip hoat dong phan giai xenlulo t6i
da va ty 1¢ axetat:propionat cao hon (Van Soest,
1994; Cullen va cs., 1986; Strobel va Russell,
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1986; Belyea va cs., 1989; Van Soest va cs.,
1991; Porcionato va cs., 2000).

Trong mot nghién ctru do Oliveira va cs. (2016)
thuc hién danh gia ba chat bd sung, mot chét
khoang, mot chat bd sung protein-ning luong
tlr ngd va chit con lai dwa trén cui cam quyt,
cac tac gia két luan rang cui cam quyt nhu mot
ngudn ning luong trong cac chit bd sung dugc
cung cap ¢ muc 0,3% trong luong co thé (BW)
c6 thé dugc st dung dé bo sung cho bo duc
Nellore trong mua mua, ma khong anh huong
dén luong thie an thd va kha ning tiéu hoa chat
X0, cai thién hidu qua vi khuan da co.

Bé rugu khé (DDG)

Thanh phan protein trong ché d6 an udng
thuong dugc coi 13 dit nhat. Do dé, viée tim
kiém cac giai phap thay thé giup giam chi phi
san xuat va tham chi khong tao ra sy canh tranh
v6i thue phim ma con nguoi tiéu thy trong hé
théng chin nudi ngay cang duoc diy manh.
Mot thanh phan protein thay thé 1a b rugu
kho c6 chat hoa tan (DDG), mét san pham phu
ctia etanol tir san xudt ngd hodc lua mién, dang
dugc chu y trong dinh dudng dong vat vi dap
g nhu cau ning luong va protein ciia ché do
an trong hé thong dong co hodc bai chin nudi
(Swiatkiewicz va cs., 2016). Tuy nhién, hau
hét cac nganh cong nghiép déu san xuit DDG
khong hoa tan, két qua tir qua trinh nghién
kho ngd dé san xuit etanol (Hoffmann va cs.,
2021b). DDG thuong dugc dic trung bdi ham
luong protein cao vdi ty 1¢ phan hity da co thap,
chiém tir 50 dén 62% RUP trong thanh phan
cua nd, chiu trach nhi€ém cung cép MP 16n hon
cho dong vat nhai lai (Fonseca va cs., 2020). So
sanh, ham lugng RUP ctia DDG cao hon ham
luong ciia bong va bot dau nanh, 1an lugt 1a 50
va 20% (Santos va Pedroso, 2010).

Tuy nhién, thanh phan héa hoc cia DDG thay
d6i tuy thuoc vao loai, gidng va chat luong
ngi coc, diéu kién dat dai, bon phan, tudi tiéu,
phuong phép san xuét va thu hoach, ngoai cac
yéu t6 lién quan dén ché bién trong 16 chung ct
(Bottger va Sudekum, 2017). Tjardes va Wright
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(2002) chirng minh sy thay ddi trong cac dic
diém dinh dudng ciia DDG, dao dong tir 88 dén
90% vé ham lwong DM, 25 dén 32% CP, 43 dén
53% vé RDP, 47 dén 57% vé RUP, 39 dén 45%
NDF, 8,8 dén 12,4% lipid va 85 dén 90% TDN
trong cac nghién ctru dugc thyc hién vai gia sic
thit bo. Hon nita, san pham phu chira chat xo dé
1én men va ham lugng tinh bot thap, gitip giam
nguy co nhiém toan & gia sac an ché do nhiéu
ngil cde, cai thién stc khoe da co, ngoai viéc
12 ngudn cung cép khoang chat (Freitas va cs.,
2016). Theo Fonseca va cs. (2020), tai mot $6
quéc gia, DDG do hau hét cac cong ty san xuat
khong c¢6 kha ning tai tao thanh phan hoa tan,
¢ gia tri EE va carbohydrate khong xo thap
hon.

Trong mot nghién ctu cua Buckner va cs.
(2008), cac tac gia da thir nghiém viéc dua toi
40% DDG vao ché 6 an DM tong thé va quan
sat thiy rang viéc dua san pham phu vao dan
dén ADG cao hon so v&i ché d6 an ddi ching.
Céc nghién ctu khéc danh gid viéc st dung
DDG ngd ¢ mirc thay thé 0; 50 va 100% cho
cic ngudn protein thong thuong (bot bong
va bot ddu nanh) di bao céo rang DDG co
thé thay thé 100% ngudn protein trong giai
doan nudi trén dong co nhiét déi ma khong
c6 bat ky tac dong bat loi nao dén ADG, phat
thai CH, trong rudt hodc bai tiét N (Hoffmann
va cs., 2021b; Ferrari, 2019). Hon ntra,
Hoffmann va cs. (2021a) dd bao cdo rang viéc
str dung DDG khong anh hudng dén hiéu suat
ctia vat nudi dugc hoan thanh trén d@)ng co
hodc bai chan nudi thong thuong, nhin manh
rang day 1a mot giai phap thay thé kha thi dé
thay thé cac chat b6 sung thong thudng trong
mdi truong nhiét doi.

Tuy nhién, mic da DDG c6 tiém ning thay thé
cac ngudn protein thong thudng, nhung viée
dua vao bi han ché chu yéu do tinh kha dung
theo mua. Ngoai ra, cac qudc gia khac & mot
s6 nha may sir dung axit sunfuric dé thiry phan
tinh bot co tinh axit trong qué trinh ché bién
DDG va dé 1am sach thiét bi, luong du thira c6
thé gdy ra tac dong tiéu cuc dén moi truong va
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tham chi 1 chét lwong than thit (Smith va cs.,
2016; Council US Grains, 2013).

Céac san pham thay thé khac ctia nganh nong
nghiép dugc st dung dé b sung cho dong vat
nhai lai bao gém gluten ngd, glycerin va phé
pham tir cay dau phong, ching han nhu vo va
VO triu.

Phu gia thirc an chin nuéi

Trong nhirng thap ky gan day, viéc str dung qua
nhiéu khang sinh trong san xuat dong vat di din
dén su gia ting dang ké cac loai vi khuan khang
thude, gay kho khin cho viéc diéu trj cac bénh
truyén nhiém ¢ dong vat va 1am anh huong dén
an toan thuc pham (Tedeschi va cs., 2011). Cac
hop chét nay theo truyén thong duoc goi 1a chat
phu gia, dugc dinh nghia 1a “cac chat duoc ¢d ¥
thém vao thirc dn, v4i muc dich bao quan, tang
cuong hodc thay doi cac didc tinh ciia nd, mién
1a n6 khong gy hai dén gia tri dinh dudng cua
no, chéng han nhu khang sinh, thuc nhudm,
chat bao quan, chit chong oxy hoa, v.v.” (Lanna
va Medeiros, 2007). Nhin chung, cic chét phuy
gia dugc sir dung dé ting hiéu qua thic an va
nang suit cua dong vat, va dugc chia thanh cac
loai khéc nhau, bao gom ionophore, chat khéng
khuan/khang sinh, chét phu gia vi sinh, axit hiru
co va chiét xuit thuc vat nhu tannin, saponin va
tinh dau (Danieli va Schogor, 2020).

Ionophore 13 chit phu gia duoc nghién ctu
nhiéu nhat trong ché do an cua dong vat nhai
lai, ddc biét la natri monensin va viéc st dung
n6 bat dau vao nim 1976 trong ché do an cua
gia suc thit bo & Hoa Ky (Azzaz va cs., 2015).
Tac dung cua ionophore trong da cd xay ra
thong qua nhimng thay ddi trong quan thé vi
khuén, chon loc vi khuan gram am san Xuét
axit succinic va propionic hodc 1én men axit
lactic va trc ché vi khudn gram duong san xuat
axit axetic, butyric, lactic va hydro (H,), tién
chat ctia san xuit CH, trong rudt (Azzaz v cs.,
2015). Do co ché hoat dong nay, viéc sir dung
ionophore ¢ dong vat nhai lai c6 thé tdi wu hoa
qué trinh chuyén hoa ning luong, thay doi ty 1é
axit béo d& bay hoi (VFA) dugc san xuét trong

da c6 va giam san xuat CH,, ciing nhu cai thién
qua trinh chuyén hoa N cua vi sinh vat da co,
giam sy hap thy NH, va tang lugng protein dén
rudt non, ngoai ra con lam giam cac r6i loan
phat sinh do qua trinh 1én men bét thuong trong
da co, chéng han nhu nhiém toan da co, déy hoi
va bénh cau trung (Tedeschi va cs., 2003).

Céc chat phu gia khang sinh di duoc sir dung
dé thuc day tang truong trong hon 55 nam, gitip
giam chi phi san xuat dong vat. Tuy nhién, do
an toan thuc phém, c6 rat it loai khéng sinh
duoc cac co quan & cac qudc gia khac nhau
trén thé giéi chap thuan (Tedeschi va cs.,
2011). Cac san pham chinh dugc st dung bao
gdém virginiamycin, bacitracin, flavomycin va
tyrosine. Nhin chung, khang sinh tac dong truc
tiép dén qua trinh trao d6i chét cuia da co, vi
chung 1am thay d6i quan thé vi khudn da co
dé t6i wu hoa qua trinh 1én men da c6 va bao
ton chét dinh dudng, thiic day hoat dong khang
khuan trén vi khuan gram duong, hoat dong
chéng lai ndm va dong vat nguyén sinh. Hon
nita, khang sinh 1am thay d6i kha ning tiéu hoa
thirc n cua da co, gidm sy phan huy N va san
xuat CH, & rudt va co thé kiém soét cac bénh
can 1am sang bang cach trc ché vi khuan truyén
nhiém (McGrath va cs., 2018).

Phu gia vi sinh bao gém cac té bao séng cua
vi sinh vét va/hodc cac chat chuyén hoa cua
chung, bao gdbm ndm men, enzyme phan huy xo
va men vi sinh, dac biét 1a Aspergillus orizae ,
Sacchariomyces cerevisae va Lactobacillus ssp
, va viéc su dung chung da tang 1én vi chung la
nhitng chit “tu nhién” thic diy ting truong dé
cai thi¢n hi€u qua san Xuét & dong vat nhai lai.
Nhin chung, céc chét phu gia vi sinh vat hoat
dong trong viéc san xuét cac hop chat khang
khuén (axit, bacteriocin, khang sinh), ngin
ngua sy hinh thanh cua cac vi sinh vat khong
mong mudn, tai 1ap hé vi sinh vat duong tiéu
héa va ciing cai thién kha ning mién dich va
kich thich tang truéng cuia dong vat (Arowolo
and He, 2018). Hon nira, viéc sir dung cac
enzym tiéu sQi co thé kich thich hoat dong noi
sinh cuia da co va tang toc do va mirc do tiéu
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hoa thirc dn tho ciia dong vat nhai lai, do sy cai
thién trong qua trinh xam chiém céc hat thirc an
(Tirado-Gonzalez va cs., 2018).

Theo Carro va Ungerfeld (2015), axit hitu co 1a
mot giai phap thay thé cho khang sinh va trong
dinh dudng ctua dong vat nhai lai, cac chét phu
gia duoc str dung nhiéu nhat bao gém malic,
fumaric, aspartate, citric, succinic va pyruvic.
Vi chung khong tao ra du luong cé thé phat
hién dugc trong thit nén viéc st dung axit hiru
co khong gay ra rui ro cho an toan thyc pham,
tuy nhién chi phi ctia ching cao. Trong da co,
cac chit phu gia nay co thé thac day viéc s
dung lactate va ngan ngura d§ pH giam manh,
ngin ngira nhidm toan da c6 va giam san xuat
CH, ¢ rudt.

La mot giai phap thay thé cho thudc khang sinh,
nhiéu loai thyc vat va chiét xut thuc vat da
dugc cha ¥ vi kha ning diéu chinh qua trinh 1én
men da co va qua trinh trao ddi chét & dong vat,
nhim tang hiéu suit va thuc day cac tac dong co
loi cho méi truong (Hart va cs., 2008). Cac hop
chat tu nhién thuong dugc sir dung trong dinh
dudng cho dong vét nhai lai bao gdm tannin co
dac, saponin va tinh dau.

Tanin ¢6 dic (CT) 1a phtc hop bao gdém
polyphenol, dugc tim thdy trong cac loai dau
nhiét déi va cac loai thuc vat C, khac, lién két voi
protein, ion kim loai va polysaccharides, chang
han nhu tinh bot, cellulose va hemicellulose
(Muir va cs., 2009). Khi vugt qua 6% DM trong
ché @6 an, CT dugc coi 1a yéu t6 khang dinh
dudng vi ching lam giam luong hap thy, kha
nang tiéu hoa chét xo va hidu suét cia dong vat,
tuy nhién ¢ lidu luong thich hop (2-4% DM),
CT c6 thé thuc day cac tac dung c6 loi, dic biét
13 lién quan dén luong khi thai GHG cta dong
vét nhai lai (Martin va cs., 2009). Cac hop chat
nay c6 thé 1am giam sy phan huy protein trong
da co va lam giam nong do NH, cung véi it bai
tiét N qua nudc tiéu hon (Patra and Saxena,
2011). Bén canh d6, CT ciing ¢6 thé lam giam
qua trinh 1én men chét xo trong da co, do d6 lam
giam su hinh thanh H, va axetat, ngoai ra con
{rc ché su phat trién cua vi sinh vét sinh metan,
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do d6 1am giam san xuat CH, dudng rudt (Patra
and Saxena, 2011; Beauchemin va cs., 2008).

Saponin, nguoc lai, 1a glycoside c6 san tu
nhién trong mot s6 loai thuc vat, chéng han nhu
Medicago sativa (alfafa) va B. decumbens va
dugc st dung trong dinh dudng dong vat nhu
chét (e ché tang trudong cua dong vat nguyén
sinh da c6 va chét diéu bién qua trinh 1én men
da co ¢ gia stc (Silva va cs., 2010). Mat khac,
tinh ddu bao gém cac chit chuyén hoa thir cip
ctia mot sb loai thuc vat, tao nén mui va mau
ctia ching, va thu dugc bang cach bay hoi hodc
chung cét trong nudc. Theo Stevanovié va cs.
(2018), trong sb céc loai tinh du chinh, duoc st
dung nhiéu nhét 13 thymol c6 trong c6 xa huong
( Thymus vulgaris), kinh gioi cay (Origanum
vulgaris), limonene chiét xuat tir cti cam quyt
va guaiacol chiét xudt tir nhwa guaiac hoic dau
dinh huong tu An Dd. Theo co ché hoat dong,
cac loai dau nay 1am giam téc d6 khir amin cua
axit amin, toc do san xuét NH,; vo6i su gia ting
thoat N cua da ¢6 vao rudt. Hon nita, n6 c6 thé
lam ting nong d6 VFA tong sb ma khong anh
huong dén cac thong sé 1én men khac va tham
chi trc ché qua trinh sinh khi metan.

Trong bdi canh cia cac chit phu gia hitu co,
Fator P (Premix ®, Patrocinio Paulista , Brazil)
duoc thiét ké va phat trién bang cong nghé qudc
gia va 100% tu nhién, dugc hinh thanh bdi su
két hop phirc tap cta céc axit amin, men vi sinh
va céc axit béo thiét yéu, chang han nhu omega
3 va omega 6, ngoai cic khoang chat hitu co
va chit hoat dong bé mat. Viée st dung chét
phu gia nay trong ché do an cua dong vat nhai
lai c6 thé cai thién qua trinh tiéu hoa chit xo,
qué trinh chuyén hoa ¢ da o, qua trinh hap thy
chit dinh dudng va do do6, hi¢u suét cua dong
vat, ngoai viéc dap ing cac xu hudng thi truong
mdi, lién két tinh bén virng va loi nhuan.

Mot s nghién ciru vé chuyén hoa dugc tién
hanh str dung Fator P trong ché d6 an ctia dong
vat nhai lai da ching minh tinh on dinh va hiéu
suat chuyén hoa cua dong vat cao hon, thong
qua luong thirc dn xo hp thu va tiéu thu tot
hon, cha yéu 1a kha nang cung cip ning luong
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tir ché d6 an, dan dén ting trong luong co thé
20% (Fernandes va cs., 2018; D’Aurea va cs.,
2019; Oliveira va cs., 2019). Hon nita, chit phu
gia nay thiic ddy cai thién chit luong than thit
va thanh phén sira, c6 thé c6 loi cho kha ning
sinh san cua con cai va hé théng mién dich,
do d6 giam chi phi quan 1y vé sinh. Trong bdi
canh phat trién bén virng, Fator P t6i uu hoa
dong luc cua vi sinh vat da co, lién quan dén
tinh 6n dinh cao hon trong qua trinh 1én men
da co, c6 thé giam luong khi thai GHG trén
mdi arroba duoc tao ra téi 36%, ngoai ra con
khong giy ra tinh trang khang thudc cua vi
khuan va c6 thé st dung ma khong co6 han ché,
trai nguoc voi cac chat phu gia théng thuong
(Oliveira va cs., 2019).

Do d6, viéc sir dung cac chét phu gia hitu co
nay co6 thé gitp khai thac toi da tiém nang di
truyén cua dong vat va dong co, dong thoi cai
thién hiéu qua st dung, bén canh viéc giam
thiéu thiét hai vé mdi truong, dic biét 1a voi
luong khi thai nha kinh thdp hon. Trong mot
nghién ctru danh gia viéc sir dung chét phu gia
nay, Leite va cs. (2019) di bao céo rang n6 lam
tang luong DM hap thu ctia dong vat trong giai
doan dau trong hé théng bai chian nudi va khong
lam thay d6i hiéu sut khi so sanh véi chat phuy
gia thong thuong 1a monensin .

Nhiing cdn nhic cudi cing

Maic du gia stc dugce coi la thi pham cua hién
tugng nong 1én toan cau, cac chién lwgce quan 1y
chin tha va dinh dudng 14 rat can thiét dé giam
thiéu phat thai khi nha kinh. Quan 1y chin tha
hop ly tao ra thirc an chan nudi c6 gia tri dinh
dudng cao hon, cho phép sir dung chit dinh
dudng hiéu qua hon, gitp ting hiéu suit cua
vat nudi. Viée ting cudng sir dung ddng cd ngu
¥ viée ap dung bd sung ché d6 an vao cac thoi
diém khéc nhau trong nam, nham muc dich tbi
da hoa hiéu suét cuia vat nudi. B sung cho gia
suc thit trong qua trinh nu6i vao mua mua la
mot chién lugc hiéu qua dé tang cuong hé thong
do thoi ky tang truong hi¢u qua ctua vat nuoi
va chét luong ddng co. Viée sir dung cac chat

phu gia thay thé cho khang sinh c6 thé thiic day
phan tng san xuat tot hon, bén canh viéc giam
san xuat CH, duong rudt va phat thai N,O qua
phan. Tuy nhién, khi 4p dung cac k¥ thuat quan
ly va bd sung dong co, can phai danh gia tac
dong kinh té va méi truong.

TAI LIEU THAM KHAO

Abiec. 2021. Associacdo Brasileira das Industrias
Exportadoras de Carnes. Beef Report: Perfil da
Pecuaria no Brasil [Internet]. Available from:
http://abiec.com.br/publicacoes/beef-report-2021/.
[Accessed: 2021-07-20]

Aboyage, 1.A., Oba, M., Castillo, A.R., Koenig, K.M.,
Iwaasa, A.D., and Beauchemin, K.A. 2018. Effects
of hydrolyzable tannin with or without condensed
tannin on methane emissions, nitrogen use, and
performance of beef cattle fed a high-forage diet.
Journal of Animal Science; 96, pp. 5276-5286. DOI:
10.1093/jas/sky352

Aragjo, H.P.D.O., Paula, N.F.D., Martello, H.F,
Teobaldo, R.W., Pereira, L.B., Mora, L.M., and
Antunes, H.C.F. 2020. Urea and Tannin in multiple
supplements: Ingestive behavior of grazing beef
cattle. Acta Scientiarum. Animal Sciences; 42. DOI:
10.4025/actascianimsci.v42i1.47607

Arowolo, M.A., and He, J. 2018. Use of probiotics and
botanical extracts to improve ruminant production in
the tropics: A review. Animal Nutrition; 4, pp. 241-
249. DOI: 10.1016/j.aninu.2018.04.010

Azenha, M.V. 2010. Morfogénese ¢ dindmica do
perfilhamento do capim-marandu submetido a
alturas de pastejo em lotagdo continua com e sem
suplementagio [dissertation]. Jaboticabal: Faculdade
de Ciéncias Agrarias e Veterinaria - UNESP

Azzaz, H.H., Murad, H.A., and Morsy, T.A. 2015. Utility
of ionophores for ruminant animals: a review. Asian
Journal of Animal Sciences; 9, pp. 254-265. DOI:
10.3923/ajas.2015.254.265

Baldissera, T.C., Pontes, L.S., Giostri, A.F., Barro,
R.S., Lustosa, S.B.C., De Moraes, A., and De
Faccio Carvalho, P.C. 2016. Sward structure and
relationship between canopy height and light
interception for tropical C, grasses growing under
trees. Crop and Pasture Science; 67, pp. 1199-1207.
DOI: 10.1071/CP16067

Balsalobre, M.A.A., Corsi, M., Santos, P.M., and
Cardenas, R.R. 2003. Composi¢do quimica e
fracionamento do nitrogénio e dos carboidratos do

Tap chi Khoa hoc Chan nudi va Thiy - So dac biét (5/2026): 2 - 21

15



16

Nguyén Van Quang

capim-tanzania irrigado sob trés niveis de residuo
pos-pastejo. Revista da Sociedade Brasileira de
Zootecnia; 32, pp. 519-528

Bampidis, V.A., va Robinson, P.H. 2006. Citrus by-
products as ruminant feeds: a review. Animal Feed
Science and Technology; 128, pp. 175-217. DOI:
10.1016/j.anifeedsci.2005.12.002

Barbero, R.P., Malheiros, E.B., Aratjo, T.L.R., Nave,
R.L.G., Mullinikis, J.T., Berchielli, T.T., Ruggieri,
A.C., and Reis, R.A. 2015. Combining Marandu
grass grazing height and supplementation level to
optimize growth and productivity of yearling bulls.
Animal Feed Science and Technology; 209, pp. 110-
118. DOI: 10.1016/j.anifeedsci.2015.09.010

Barbero, R.P., Malheiros, E.B., Aguilar, N.M., Romanzini,
E.P., Ferrari, A.C., Nave, R.L.G., Mullinks, J.T., and
Reis, R.A. 2020. Supplementation level increasing
dry matter intake of beef cattle grazing low herbage
height. Journal of Applied Animal Research; 48, pp.
28-33. DOI: 10.1080/09712119.2020.1715985

Beauchemin, K.A., Kreuzer, M., O’Mara, F., and
McAllister, T.A. 2008. Nutritional management for
enteric methane abatement: a review. Australian
Journal of Experimental Agriculture; 48, pp. 21-27.
DOI: 10.1071/EA07199

Belyea, R.L., Steevens, B.J., Restrepo, R.J., and Clubb,
A.P. 1989. Variation in composition of by-product
feeds. Journal of Dairy Science; 72, pp. 2339-2345.
DOI: 10.3168/jds.S0022-0302(89)79366-8

Berga va cs., 2019, A.S., Cardoso, A.S., Longhini, V.Z.,
Tedeschi, L.O., Boddey, R.M., Berndt, A., Reis,
R.A., Ruggieri, A.C. 2019. Methane production and
nitrogen balance of dairy heifers grazing palisade
grass cv. Marandu alone or with forage peanut.
Journal of Animal Science. 2019;97:4625-4634.
DOI: 10.1093/jas/skz310

Boddey, R.M., Macedo, R., Tarré, R.M., Ferreira, E.,
Oliveira, O.C., Rezende, C.P.,, Cantarutti, R.B.,
Pereira, .M., Alves, B.J.R., and Urquiaga, S. 2004.
Nitrogen cycling in Brachiaria pastures: The key
to understanding the process of pasture decline.
Agriculture, Ecosystems e Environment. 103, pp.
389-403. DOI: 10.1016/j.agee.2003.12.010

Bottger, C., and Sudekum, K.H. 2017. European
distillers dried grains with solubles (DDGS):
Chemical composition and in vitro evaluation of
feeding value for ruminants. Animal Feed Science
and Technology; 224, pp. 66-70. DOI: 10.1016/].
anifeedsci.2016.12.012

Buckner, C.D., Mader, T.L., Erickson, G.E., Colgan, S.L.,
Mark, D.R., Karges, K.K., and Bremer, V.R. 2008.
Evaluation of dry distillers’ grains plus solubles

Tap chi Khoa hoc Chan nudi va Thiy - S6 ddc biét (5/2026): 2 - 21

inclusion on performance and economics of finishing
beef steers. The Professional Animal Scientist; 24, pp.
404-410. DOI: 10.15232/S1080-7446(15)30884-6

Cardoso, A.S., Berndt, A., Leytem, B.J.R., Alves, LD.N.,
DeCarvalho, L.H., De Barros Soares, S., Urquiaga,
and Boddey, R.M. 2016. Impact of the intensification
of beef production in Brazil on greenhouse gas
emissions and land use. Agricultural Systems; 143,
pp- 86-92. DOI: 10.1016/j.agsy.2015.12.007

Cardoso, A.S., Barbero, R.P., Romanzini, E.P., Teobaldo,
R.W., Ongaratto, F., Fernandes, M.H.M.R., Ruggieri,
A.C., and Reis, R.A. 2020. Intensification: A key
strategy to achieve great animal and environmental
beef cattle production sustainability in Brachiaria
grasslands. Sustainability; 12:6656. DOI: 10.3390/
sul2166656

Carro, M.D., and Ungerfeld, E.M. 2015. Utilization of
organic acids to manipulate ruminal fermentation
and improve ruminant productivity. In: Rumen
microbiology: from evolution to revolution. Springer,
New Delhi, pp. 177-197. DOI: 10.1007/978-81-322-
2401-3 13

Casagrande, D.R., Ruggieri, A.C., Moretti, M.H.,
Berchielli, T.T., Vieira, B.R., Roth, A.P.T.P., and Reis,
R.A. 2011. Sward canopy structure and performance
of beef heifers under supplementation in Brachiaria
brizantha cv. Marandu pastures maintained with three
grazing intensities in a continuous stocking system.
Revista Brasileira de Zootecnia; 40, pp. 2074-2082.
DOI: 10.1590/S1516-35982011001000002

Costa, D.F.A., Correia, P.S., Dorea, J.R.R., De Souza,
J., De Souza Congio, C.F., Pires, A.V., and Santos,
F.A.P. 2020. Strategic supplementation of growing
cattle on tropical pastures improves nutrient use and
animal performance, with fewer days required on the
finishing phase. Animal Production Science; 81, pp.
480-493. DOI: 10.1071/AN20005

Council US Grains. 2013. A guide to distiller’s dried
grains with solubles (DDGS). 2013. Available from:
http://www. ddgs. umn. edu/prod/groups/cfans/@
pub/@ cfans/@ ansci/documents/ass et/cfans
asset 417244 .pdf [Accessed 2021/06/25]

Cullen, A.J., Harmon, D.L., and Nagaraja, T.G. 1986. In
vitro fermentation of sugars, grains and by-product
feeds in relation to initiation of ruminal lactate
production. Journal of Dairy Science. 69, pp. 2616-
2623. DOI: 10.3168/jds.S0022-0302(86)80709-3

Danieli, B., and Schogor, A.L.B. 2020. Uso de aditivos
na nutricdo de ruminantes: revisdo. Veterinaria e
Zootecnia. 27, pp. 1-13. DOI: 10.35172/rvz.2020.
v27.444



Quan ly déng c6 va dinh dudng dé tang hiéu qua san xuat bo thit trong hé théng chan tha

D’Aurea, A.P.,Fernandes, L.B., Ferreira, L.E., Pinto, L.D.,
and Shiozaki, F.A. 2019. Welfare and Sustainability
in Beef Cattle Production on Tropical Pasture. In:
Procceedings of International Conference on Animal
Welfare, Development, Conservation and Control;
22-23 April 2019; Newyork, USA; 13:4

De Jesus, F.L.F., Sanches, A.C., De Souza, D.P.,
Mendonga, F.C., Gomes, E.P., Santos, R.C., and
Da Silva, J.L.B. 2021. Seasonality of biomass
production of irrigated Mombaga ‘Guinea grass’.
Acta Agriculturae Scandinavica, Soil e Plant Science;
1-9. DOI: 10.1080/09064710.2020.1863456

Delevatti, L.M., Cardoso, A.S., Barbero, R.P., Leite,
R.G., Romanzini, E.P., Ruggieri, A.C., and Resis,
R.A. 2019. Effect of nitrogen application rate on
yield, forage quality, and animal performance in a
tropical pasture. Scientific Reports; 9, pp. 1-9. DOI:
10.1038/s41598-019-44138-x

Delevatti, L.M., Romanzini, E.P., Koscheck, J.F.W.,
Araujo, T.L.R., Renesto, D.M., Ferrari, A.C,
Barbero, R.P.,, Mullinikis, J.T., and Reis, R.A.
2019. Forage management intensification and
supplementation strategy: Intake and metabolic
parameters on beef cattle production. Animal Feed
Science and Technology; 247, pp. 74-82. DOI:
10.1016/j.anifeedsci.2018.11.004

Detmann, E., Valente, E.E., Batista, E.D., and Huhtanen,
P. 2014. An evaluation of the performance and
efficiency of nitrogen utilization in cattle fed tropical
grass pastures with supplementation. Livestock
Science; 165, pp. 141-153

Dewhurst, R.J., Davies, D.R., and Merry, R.J. 2000.
Microbial protein supply from the rumen. Animal
Feed Science and Technology, 85, pp. 1-21. DOI:
10.1016/S0377-8401(00)00139-5

Dubeux, Jr.J.C.B., Sollenberger, J.C.B., Muir, J.P,
Tedeschi, L.O., Dos Santos, M.V., da Cunha, M.V.,
and Dilorenzo, N. 2017. Sustainable intensification
of livestock production on pastures. Archivos
Latinoamericanos de Produccién Animal; 25, pp. 3-4

FAO. 2013. Food and Agriculture Organization of the
United Nations. Tackling climate change through
livestock. A global assessment of emissions and
mitigation opportunities. Rome, FAO, 115p.

Fernandes, L.B., D’Aurea, A.P., and Ferreira, L.E. 2018.
Sustainable and efficient production of growing
steers in the tropical pastures. In: Proceedings of
10th International Symposium on the Nutrition of
Herbivores; 2-6 September 2018; Clermont, France;
p- 470

Ferrari, A.C. 2019. Aportes nutricionais na recria a
pasto e sistemas na terminacao de tourinhos Nelore:

metabolismo, desempenho e qualidade da carne
[thesis]. Jaboticabal: Faculdade de Ciéncias Agrarias
e Veterinaria - UNESP, 150p

Foley, J.A., Ramankutty, N., Brauman, K.A., Cassidy,
E.S., Gerber, J.S., Johnston, M., and Zaks, D.P. 2011.
Solutions for a cultivated planet. Nature; 478, pp.
337-342. DOI: 10.1038/nature 10452

Fonseca, N.V.B., Cardoso, A.S., Hoffmann, A., Leite,
R.G., Ferrari, A.C., Fernandes, M.H.M.R., and Reis,
R.A. 2020. Characterization and effects of DDG
on the intake and digestibility of finishing bulls
in feedlots. Acta Scientiarum, 43. DOI: 10.4025/
actascianimsci.v43i1.51877

Franzolin, R., and Franzolin, M.H.T. 2000. Populacao
protozoarios ciliados e degradabilidade ruminal
em bufalos e bovinos zebuinos sob dieta a base de
cana-de-agucar. Revista Brasileira de Zootecnia;
29, pp. 1853-1861. DOI: 10.1590/S1516-
35982000000600034

Freitas, T.B., Relling, A.E., Pedreira, M.S., Junior, H.A.S.,
and Felix, T.L. 2016. Effects of sodium hydroxide
treatment of dried distillers’ grains on digestibility,
ruminal metabolism, and metabolic acidosis of
feedlot steersl. Journal of Animal Science; 94, pp.
709-717. DOI: 10.2527/jas.2015-9431

GLEAM. 2019. Global Livestock Environmental
Assessment Model - GLEAM. Available from:
http://www.fao.org/gleam/en/[Accessed  2021-
05-15]

Goés, R.H.T., Alves, D.D., Mancio, A.B., and
Zercoudakis, J.T. 2004. Efeito Associativo na
suplementagdo de bovinos a pasto. Arquivo de
Ciéncias Veterinaria e Zoologia da UNIPAR; 7, pp.
169-169

Gomes, M.J., Hovell, E.D., Chen, X.B., Nengomasha,
E.M., and Fikremariam, D. 1994. The effect of starch
supplementation of straw on microbial protein supply
in sheep. Animal Feed Science and Technology; 49,
pp. 277-286

Hart, K.J., Yanez-Ruiz, D.R., Duval, S.M., McEwan,
N.R., and Newbold, C.J. 2008. Plant extracts to
manipulate rumen fermentation. Animal Feed
Science and Technology; 147, pp. 8-35. DOI:
10.1016/j.anifeedsci.2007.09.007

Hatfield, R.D., and Kalscheur, K.F. 2020. Carbohydrate
and Protein Nutritional Chemistry of Forages.
Forages: The Science of Grassland Agriculture; 2,
pp- 595-607. DOI: 10.1002/9781119436669.ch33

Herrero, M., Havlik, P., Valin, H., Notenbaert, A.,
Rufino, M.C., Thornton, P.K., and Obersteiner, M.
2013. Biomass use, production, feed efficiencies,
and greenhouse gas emissions from global livestock

Tap chi Khoa hoc Chan nudi va Thiy - So dac biét (5/2026): 2 - 21

17



18

Nguyén Van Quang

systems. In: Proceedings of the National Academy
of Sciences; December 2013; Cambridge, pp. 20888-
20893. DOI: 10.1073/pnas.1308149110

Hoffmann, A., Berca, A.S., Cardoso, A.D.S., Fonseca,
N.V.B., Silva, M.L.C., Leite, R.G., Ruggieri, A.C.,
and Reis, R.A. 2021a. Does the Effect of Replacing
Cottonseed Meal with Dried Distiller’s Grains on
Nellore Bulls Finishing Phase Vary between Pasture

and Feedlot?. Animals; 11:85. DOI: 10.3390/
ani11010085

Hoffmann, A., Cardoso, A.S., Fonseca, N.V.B.,
Romanzini, E.P., Siniscalchi, D., Berndt, A,

Ruggieri, A.C., and Reis, R.A. 2021b. Effects of
supplementation with corn distillers’ dried grains
on animal performance, nitrogen balance, and
enteric CH, emissions of young Nellore bulls fed a
high-tropical forage diet. Animal; 15:100155. DOI:
10.1016/j.animal.2020.100155

Hoffmann, A., Cardoso, A.S., Fonseca, N.V.B.,
Romanzini, E.P., Siniscalchi, D., Berndt, A.,
Ruggieri, A.C., and Reis, R.A. 2021c. Effects of
supplementation with corn distillers’ dried grains
on animal performance, nitrogen balance, and
enteric CH, emissions of young Nellore bulls fed a
high-tropical forage diet. Animal; 1:100155. DOI:
10.1016/j.animal.2020.100155

Hristov, A.N., Ott, T., Tricarico, J., Rotz, A., Waghorn,
G., Adesogan, A., and Firkins, J.L. 2013. Special
topics - Mitigation of methane and nitrous oxide
emissions from animal operations: III. A review of
animal management mitigation options. Journal of
Animal Science; 11, pp. 5095-5113. DOI: 10.2527/
jas.2013-6585

Huhtanen, P., Sudekum, K.H., Nousiainen, J., and
Shingfield, K.J. 2010. Forage conservation, feeding
value and milk quality. Grassland in a changing
world; 15, pp. 379-400

Huhtanen, P. 1987. The effects of intraruminal infusions of
sucrose and xylose on the nitrogen and fibre digestion
in the rumen of cattle receiving diets of grass silage
and barley. Agriculture and Food Science; 59, pp.
101-120. DOI: 10.23986/afsci.72274

IPCC. 2019. Intergovernmental Panel on Climate
Change. Refinement to the 2006 IPCC Guidelines
for National Greenhouse Gas Inventories [Internet].
Available from: https://www.ipcc-nggip.iges.or.jp/
public/2019rf/index.html [ Accessed 2021-05-15]

Johnson, C.R., Reiling, B.A., Mislevy, P., and Hall, M.B.
2001. Effects of nitrogen fertilization and harvest date
on yield, digestibility, fiber, and protein fractions of
tropical grasses. Journal of Animal Science; 79, pp.
2439-2448. DOI: 10.2527/2001.7992439x

Tap chi Khoa hoc Chan nudi va Thiy - S6 ddc biét (5/2026): 2 - 21

Koscheck, F.J.W., Romanzini, E.P.,, Barbero, R.P.,
Delevatti, L.M., Ferrari, A.C., Mullininks, J.T.,
Mousquer, C.J., Berchielli, T.T., and Reis, R.A. 2020.
How do animal performance and methane emissions
vary with forage management intensification and
supplementation?. Animal Production Science; 1,
pp- 1201-1209. DOI: 10.1071/AN18712

Kozloski, G.V. 2011. Ruminants Biochemistry. 3rd ed.
Santa Maria: UFSM; 216p. ISBN 9788573911503

Lanna, D.P.D., and Medeiros, S.R. 2007. Uso de aditivos
na bovinocultura de corte. In: Santos FAP, Moura
JC, Faria VP, editors. Requisitos de qualidade na
bovinocultura de corte. Piracicaba: Fealq, pp. 297-
324

Leite, R.G., Romanzini, E.P., Delevatti, L.M., Hoffmann,
A., Ferrari, A.C., D’Aurea, A.P,, Fernandes, L.B.,
Oliveira, A.P.,and Reis, R.A. 2019. Organic additives
used in beef cattle feedlot: Effects on metabolic

parameters and animal performance. Journal of
Animal Science; 00, pp. 1-9. DOI: 10.1111/asj.13183

Leng, R.A. 1990. Factors affecting the utilization of “poor-
quality” forages by ruminants particularly under
tropical conditions. Nutrition Research Review, 3,
pp. 277- 303. DOL: 10.1079/NRR19900016

Longhini, V.Z., Cardoso, A.S., Ber¢a, A.S., Boddey,
R.M., Reis, R.A., Dubeux, J.C., and Ruggieri,
A.C. 2020. Nitrogen supply and Rainfall affect
Ammonia emissions from Dairy Cattle excreta and
Urea applied on warm-climate pastures. Journal of
Environmental Quality; 49, pp. 1453-1466. DOI:
10.1002/jeq2.20167

Loy, D.D., and Lundy, E.L. 2019. Nutritional properties
and feeding value of corn and its coproducts. In:
Corn. AACC International Press, pp. 633-659

Martin, C., Morgavi, D.P., and Doreau, M. 2009. Methane
mitigation in ruminants: from microbes to the farm
scale. Animal; 4, pp. 351-365. DOI: 10.1017/
S1751731109990620

McGrath, J., Duval, S.M., Tamassia, L.F., Kindermann,
M., Stemmler, R.T., De Gouvea, V.N., and Celi, P.
2018. Nutritional strategies in ruminants: A lifetime
approach. Research in Veterinary Science; 116, pp.
28-39. DOI: 10.1016/j.rvsc.2017.09.011

McManus, C., Barcellos, J.O., Formenton, B.K.,
Hermuche, P.M., Carvalho, O.A., Guimaraes, R.,
Gianezini, M., Dias, E.A., Lampert, V.d., Zago, D.,
and Neto, J.B. 2016. Dynamics of Cattle Production
in Brazil. Plos One; 11(1):e0147138. DOI: 10.1371/
journal.pone.0147138

Mertens, D.R. 1994. Regulation of forage intake.
In: Fahey Jr, editor. Forage quality, evaluation



Quan ly déng c6 va dinh dudng dé tang hiéu qua san xuat bo thit trong hé théng chan tha

and utilization. American Society of Agronomy:
Madison; pp. 450-493

Mottet, A., Teillard, F., Boettcher, P., De’ Besi, G., and
Besbes, B. 2018. Review: domestic herbivores
and food security: current contribution, trends and

challenges for a sustainable development. Animal;
12, pp. 188-198. DOI: 10.1017/S1751731118002215

Muir, J.P., Terrill, T., Valencia, E., Stuart, W., Jones, P.D.,
Moskidis, J., and Wolfe, R. 2009. The wide range
of condensed tannins in Caribbean Basin plants and
their applicability to ruminant production systems.
In: Proceedings of Caribbean Food Crops Society
Annual Meeting. St. Kitts and Nevi: Caribbean
Food Crops Society, pp. 46-52. DOI: 10.22004/
ag.econ.256353

Muller, M., and Prado, LN. 2004. Metabolismo da pectina
para producdo de carne e leite em ruminantes. In:
IN Prado, editor. Conceitos sobre a produgdo com
qualidade de carne ¢ leite. Maringa, Brazil, pp. 115-146

NRC. 2000. National Research Council. Nutrient
Requirements of Beef Cattle. 7th ed. Washington,
DC, USA: Natl. Acad. Press, 2000

Oliveira, A.P.,, Casagrande, D.R., Bertipaglia, L. M.A.,
Barbero, R.P., Berchielli, T.T., Ruggieri, A.C., and
Reis, R.A. 2016. Supplementation for beef cattle
on Marandu grass pastures with different herbage

allowances. Animal Production Science; 56, pp. 123-
129. DOL: 10.1071/AN, 4436

Oliveira, A.P., Romanzini, E.P., Leite, R.G., Delevatti,
L.M., Fernandes, L.B., D’Aurea, A.P., and Reis,
R.A. 2019. Feeding behavior during adaptation
phase of beef cattle in feedlot reducing the use of
conventional growth promoters. In: EAAP Scientific
Series. Wageningen Academic Publishers, pp. 2538-
2547. DOI: 10.3920/978-90-8686-891-9

Oluremi, O.I.A., Ojighen, V.O., and Ejembi, E.H. 2006.
The nutritive potentials of sweet orange (Citrus
sinensis) rind in broiler production. International
Journal of Poultry Science; 5, pp. 613-617

Pathak, A.K. 2008. Various factors affecting microbial
protein synthesis in the rumen. Veterinary World; 6:186

Patra, A.K., and Saxena, J. 2011. Exploitation of dietary
tannins to improve rumen metabolism and ruminant
nutrition. Journal of the Science of Food and
Agriculture; 91, pp. 24-37. DOI: 10.1002/jsfa.4152

Paula, E.M., Broderick, G.A., Danes, M.A.C., Lobos,
N.E., Zanton, G.I., and Faciola, A.P. 2018. Effects of
replacing soybean meal with canola meal or treated
canola meal on ruminal digestion, omasal nutrient
flow, and performance in lactating dairy cows.
Journal of Dairy Science; 101, pp. 328-339. DOI:
10.3168/jds.2017-13392

Paulino, M.F., Figueiredo, D.D., Moraes, E.H.B.K.,
Porto, M.O., Sales, M.F., Acedo, T.S., and Valadares
Filho, S.D.C. 2004. Suplementacdo de bovinos
em pastagens: uma visdo sist€mica. Simposio de
producdo de gado de corte; 4, pp. 93-144

Paulino, M.F., Detmann, E., and Valadares Filho, S.C.
2006. Suplementacao animal em pasto: energética ou
protéica? In: Proceedings of Simposio sobre manejo
estratégico da pastagem; Vicosa, Brazil; pp. 359-392

Pedreira, B.C., Pedreira, C.G.S., and Da Silva, S.C.
2007. Estrutura do dossel e acimulo de forragem
de Brachiaria brizantha cultiva Xaraés em resposta
a estratégias de pastejo. Pesquisa Agropecudria
Brasileira; 2, pp. 281-287. DOI: 10.1590/S,,00-
204X007000200018

Pereira, J.C., Gomes, F.K., Oliveira, M.D., Lara, M.A.,
Bernardes, T.F., and Casagrande, D.R. 2017.
Defoliation management affects morphogenetic
and structural characteristics of mixed pastures of
brachiaria grass and forage peanut. African Journal
of Range e Forage Science, 34, pp. 13-19. DOIL:
10.2989/10220119.2017.1315960

Peyrald,J.L.2017. Therole of grassland-based production
system for sustainable protein production. In:
Proceedings of the Annual meeting of the Brazilian
society of Animal Science; July 2017; Foz do Iguacu,
Brazil, pp. 243-255. hal-01591147

Poppi, D.P., Quigley, S.P, Silva, T.A.C.C.D., and
McLennan, S.R. 2018. Challenges of beef cattle
production from tropical pastures. Revista
Brasileira de Zootecnia; 47, pp. 1-9. DOI: 10.1590/
rbz472016041

Poppi, D.P., and McLennan, S.R. 1995. Protein and
energy utilization by ruminants at pasture. Journal of
Animal Science; 73, pp. 278-290

Porcionato, M.A.F., Berchielli, T.T., and Franco, G.L.
2000. Avaliagdo dos parametros ruminais da polpa
citrica peletizada. 1-Degradagdo da MS e FDN.
In: Proceedings of Reunido Anual da Sociedade
Brasileira de Zootecnia. Vigosa, p. 347

Reis, R.R., Ruggieri, A.C., Oliveira, A.A., Azenha, M.V,
and Casagrande, D.R. 2012. Suplementa¢do como
estratégia de producdo de carne de qualidade em
pastagens tropicais. Revista Brasileira de Satde e
Producao Animal; pp. 642-655. ISSN 1519 9940

Reis, R.A., Barbero, R.P., Hoffmann, A. 2016. Impactos
da qualidade da forragem em sistemas de produgao
de bovinos de corte. Informe Agropecuario; 292, pp.
36-53

Reis, W.L.S., Detmann, E., Batista, E.D., Rufino, L.M.A.,
Gomes, D.I., Bento, C.B.P., and Valadares Filho,
S.C. 2016. Effects of ruminal and post-ruminal

Tap chi Khoa hoc Chan nudi va Thiy - So dac biét (5/2026): 2 - 21

19



20

Nguyén Van Quang

protein supplementation in cattle fed tropical forages
on insoluble fiber degradation, activity of fibrolytic
enzymes, and the ruminal microbial community
profile. Animal Feed Science and Technology; 218,
pp. 1-16. DOI: 10.1016/j.anifeedsci.2016.05.001

Reis, R.A., Ruggieri, A.C., Casagrande, D.R., and
Pascoa, A.G. 2019. Suplementacdo da dieta de
bovinos de corte como estratégia do manejo das
pastagens. Revista Brasileira de Zootecnia; 38, pp.
147-159. DOI: 10.1590/85,,-35982009001300016

Rezende,A.V.,Lima, J.F., Rabelo, C.H.S., Rabelo, FH.S.,
Nogueira, D.A., Carvalho, M., Faria, Jr. C.N.A., and
Barbosa, L.A.2011. Caracteristicas morfofisioldgicas
da Brachiaria brizantha cv. Marandu em resposta a
adubagao fosfatada. Agrarian; 4, pp. 335-343

Rodriguez,R.,Sosa, A.,and Rodriguez, Y.2007. Microbial
protein synthesis in rumen and its importance to
ruminants. Cuban Journal of Agricultural Science;
41, pp. 287-294

Romanzini, E.P., Barbero, R.P., Reis, R.A., Hadley, D.,
and Malheiros, E.B. 2020. Economic evaluation from
beef cattle production industry with intensification
in Brazil’s tropical pastures. Tropical Animal Health
and Production; 52, pp. 2659-2666. DOI: 10.1007/
s11250-020-02304-8

Rooke, J.A., Lee, N.H., and Armstrong, D.G. 1987.
The effects of intraruminal infusions of urea,
casein, glucose syrup and a mixture of glucose
syrup and casein on nitrogen digestion in the
rumen of cattle receiving grass silage diets. British
Journal of Nutrition; 57, pp. 89-98. DOI: 10.1079/
BIN19870012

Ruggieri, A.C., Cardoso, A.S., Ongaratto, F., Casagrande,
D.R., Barbero, R.P.,, Brito, L.F., Azenha, M.V.,
Oliveira, A.A., Koscheck, J.H.W., and Reis, R.A.
2020. Grazing Intensity Impacts on Herbage Mass,
Sward Structure, Greenhouse Gas Emissions,
and Animal Performance: Analysis of Brachiaria
Pastureland. Agronomy; 11:1750. DOI: 10.3390/
agronomy10111750

Santos, F.A.P., Carmo, C.D.A., Bittar, C.M.M., Pires,
A.V., Pedroso, A.M., and Pereira, E.M. 2007a. Milho
com diferentes graus de moagem em combinagdo
com polpa citrica peletizada ou casca de soja para
vacas leiteiras no ter¢o médio da lactacdo. Revista
Brasileira de Zootecnia; 36, pp. 1183-1191. DOI:
10.1590/S1516-35982007000500027

Santos, F.A.P., Correia, P.S., Ramalho, T.R., and Costa,
D.F.A.2007b. Sistemas intensivos de recria de bovinos
com suplementacdo em pastagens e confinamento.
In: Proceedings of Simpdsio sobre Bovinocultura de
Corte: Requisitos de qualidade na bovinocultura de
corte; Piracicaba, Brazil; pp. 183-219

Tap chi Khoa hoc Chan nudi va Thiy - S6 ddc biét (5/2026): 2 - 21

Santos, F.A.P., and Pedroso, A.M. 2010. Suplementagao
proteica e energética para bovinos de corte em
confinamento. In: Pires AV, editor. Bovinocultura de
corte. Piracicaba: FEALQ, pp. 257-280

Silva, N.V., Costa, R.G., Freitas, C.R.G., Galindo,
M.C.T., and Silva, R.S. 2010. Alimentagao de ovinos
em regides semidridas do Brasil. Acta Veterinaria
Brasilica; 4, pp. 233-241. DOI: 10.21708/
avb.2010.4.4.1906

Smith, W.B., Banta, J.P., Foster, J.L., Redmon, L.A.,
Tedeschi, L.O., and Rouquette, F.M. 2016. Impact
of DDGS Supplementation of Cattle Grazing
Bermudagrass on the Plant-Animal-Environment
Nexus. Journal of Animal Science; 95, pp. 62-63.
DOI: 10.2527/ssasas2017.0127

Sollenberger, L.E., Newman, Y.C., and Macoon, B. 2020.
Pasture Design and Grazing Management. Forages:
The Science of Grassland Agriculture;2, pp. 803-
814. DOI: 10.1002/9781119436669.ch44

Sollenberger, L., Coleman, S.W., and Vendramini, J.M.B.
2014. A interacdo planta-herbivoros em pastagens.
In: Reis RA, Bernardes TF, Siqueira GR, editors.
Handbook of Forragicultura Ciéncia, Tecnologia
e Gestao dos Recursos Forrageiros. 1st ed. Grafica
Multipress: Jaboticabal, Brazil; pp. 69-80

Stevanovic, Z.D., Bosnjak-Neumuller, J., Pajic-Lijakovic,
L., Raj, J., and Vasiljevic, M. 2018. Essential oils
as feed additives-future perspectives. Molecules;
23:1717. DOI: 10.3390/molecules23071717

Strobel, H.J.,and Russell, J.B. 1986. Effect of pH and
energy spilling on bacterial protein synthesis by
carbohydrate limited cultures of mixed rumen
bacteria. Journal of Dairy Science; 69, pp. 2941-
2953. DOI: 10.3168/jds.S0022-0302(86)80750-0

Swiatkiewicz, S., Arczewska-Wlosek, A., and Jozefiak,
D. 2016. The use of cottonseed meal as a protein
source for poultry: An updated review. World’s
Poultry Science Journal; 72, pp. 473-484. DOI:
10.1017/S0043933916000258

Tadele, Y., and Amha, N. 2015. Use of different non
protein nitrogen sources in ruminant nutrition: a
review. Advances in Life Science and Technology;
29, pp. 84-89

Tedeschi, L.O., Fox, D.G., and Tylutki, T.P. 2003.
Potential environmental benefits of ionophores in
ruminant diets. Journal of environmental quality; 32,
pp- 1591-1602. DOI: 10.2134/jeq2003.1591

Tedeschi, L.O., Callaway, T.R., Muir, J.P., and Anderson,
R.C. 2011. Potential environmental benefits of
feed additives and other strategies for ruminant
production. Revista Brasileira de Zootecnia; 40, pp.
291-309



Quan ly déng c6 va dinh dudng dé tang hiéu qua san xuat bo thit trong hé théng chan tha

Tirado-Gonzalez, D.N., Miranda-Romero, L.A., Ruiz-
Flores, A., Medina-Cuéllar, S.E., Ramirez-Valverde,
R., and Tirado-Estrada, G. 2018. Meta-analysis:
effects of exogenous fibrolytic enzymes in ruminant
diets. Journal of Applied Animal Research; 46, pp.
771-783. DOI: 10.1080/09712119.2017.1399135

Tjardes J, and Wright, C. 2002. Feeding corn distiller’s
co-products to beef cattle. Animal and Range
Sciences. , pp. 1-5

Trindade, J.K.D., Silv, S.C.D., Souza Junior, S.J.D.,
Giacomini, A.A., Zeferino, C.V., Guarda, V.D.A.,
and Carvalho, P.C.D.F. 2007. Composicdo
morfologica da forragem consumida por bovinos
de corte durante o rebaixamento do capim-marandu
submetido a estratégias de pastejo rotativo. Pesquisa
Agropecuaria Brasileira; 6, pp. 883-890. DOI:
10.1590/S0100-204X2007000600016

Valadares Filho, S., Silva, F.A.Z., Benedeti, P.D.B.,
Paulino, M.F., and Chizzotti, M.L. 2019. Nutrient
requirements of beef cattle in tropical climates.
EAAP Scientific Series. DOI: 10.3920/978-90-
8686-891-9

Van Soest, P.J., Robertson, J.B., and Lewis, B.A. 1991.
Methods of dietary fiber, neutral detergent fiber,

and nonstarch polysaccharides in relation to animal
nutrition. Journal of Dairy Science; 74, pp. 3583-
3597. DOI: 10.3168/jds.S0022-0302(91)78551-2

Van Soest, P.J. 1994. Nutritional ecology of the ruminant.
2nd ed. Cornell University; 476p

Vieira, B.R., Azenha, M.V., Casagrande, D.R., Costa,
D.F.A., Ruggieri, A.C., Berchielli, T.T., and Reis, R.A.
2017. Ingestive behavior of supplemented Nellore
heifers grazing palisadegrass pastures managed with
different sward heights. Journal of Animal Science;4,
pp- 696-704. DOL: 10.1111/asj.12696

Watanabe, P.H., Thomaz, M.C., Ruiz, U.S., Santos,
V.M., Masson, G.C., Fraga, A.L., and Silva, S.Z.
2010. Carcass characteristics and meat quality
of heavy swine fed different citrus pulp levels.
Arquivo Brasileiro de Medicina Veterindria e
Zootecnia; 62, pp. 921-929. DOI: 10.1590/S0102-
09352010000400023

Xu, R., Tian, H., Pan, S., Prior, A.S., Feng, Y., Batchelor,
W.D., and Yang, J. 2019. Global ammonia emissions
from synthetic nitrogen fertilizer applications in
agricultural systems: Empirical and process-based
estimates and uncertainty. Global Change Biology;
25, pp. 314-326. DOI:10.1111/gcb.14499

ABSTRACT

Pasture Management and Animal Nutrition for Improving Beef Cattle Production Efficiency
in Grazing Systems

he increasing demand of meat requires the adoption of sustainable intensification livestock systems, applying

nutritional strategies to reduce any negative contribution from beef cattle to global warming and, at the same
time, to increase animal performance and productive efficiency. The pasture management practices and feed
supplementation, mainly using non-edible feed with less costs, could minimize environmental and social impacts,
resulting in higher productivity with less inputs utilization. Tropical grass submitted to grazing management according
to plant height present high soluble protein and low levels of indigestible neutral detergent fiber contents. Energy
or rumen undegradable protein supplementation, associated to alternative additives to antibiotics effects, such as
probiotics, tannin, essential oils and saponin, can help to fully exploit the animal genetic potential and nutrient
utilization efficiency, which decreases greenhouse gases emissions and improves animal performance. Hence, more
information about these tools can make the livestock systems in tropical pasture more efficient and eco-friendlier.

Keywords: Greenhouse gases, non-edible feed , organic feed additives, supplementation, tropical grasslands
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