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TOM TAT

Nganh chan nudi doi hoi mot lugng tai nguyén thién nhién dang ké va c¢o vai tro quan trong trong phat thai khi
nha kinh toan cau. Cac khi nha kinh quan trong nhat tir nong nghiép trong chin nudi dong vat 1a métan va oxit
nito. Khi métan, chu yéu duoc san XUt tir qud trinh 1€n men va luu trit phén, 1la mot loai khi ¢6 a&nh hudng dén su
nong 1én toan cau. Oxit nito, phat sinh tir viéc luu trit phan va sir dung phan bon hitu co / vo co. Ngoai khi nha
kinh phat sinh tir qua trinh 1én men va luu trit phan chudng, san xuat thirc an clung voi lwong khi thai carbon
dioxide va nito oxit trong dét 1a mot diém noéng quan trong khac ctia nganh chan nudi. Phat thai carbon dioxide
trong dét 1a do dong luc carbon cta dét (vi dy, phan huy tan du thyc vat, khoang hoa chét hiru co cua dét, thay
d6i sir dung dat, v.v.), san xuat phan bon téng hop va thude trir sdu va s dung nhién lidu hoa thach trong céac
hoat dong ndng nghiép tai trang trai. Phat thai nito oxit dugc phat ra khi phan bon hitu co va vo co dugce ap dung
cho dt.

Céc chién luge giam thiéu nhim giam cudng do phat thai cua nganh nay 1a can thiét dé dap tng nhu cau ngay
cang tang dbi voi cac san pham chin nuéi do sy gla tang dan sb. Su khong dong nhét cua nganh noéng nghiép can
phai duoc tinh dén khi x4c dinh tinh bén vimg tong thé cua chién luoc giam thiéu, c6 thé khac nhau giita cac hé
thdng chan nudi, loai va khi hau. Néi chung, khong ¢6 bién phap nao don 1é c6 thé dam bao kha ning giam phat
thai ddy du, ma phai két hop nhidu giai phap dé dat duoc két qua tot nhit. Giam luong khi thai métan trong qué
trinh 1én men duong rudt c6 thé luong khi thai nha kinh lai ting 1én trong phan qué trinh st dung phén bon.

Giam luong khi thai nito oxit truc tiép trong qué trinh luu trir phan bén c¢6 thé din dén sy ro ri nitrat va bay hoi
amoniac cao hon trong qua trinh sir dung tai dong ruong. Giam thiéu c6 thé xay ra truc tiép bang cach giam
lugng khi nha kinh thai ra, hodc gian tiép thong qua viéc cai thién hiéu qua san xuét.

Pé tang hiéu qua cua cac chién luoc giam thiéu, cac twong tac phirc tap giita cac thanh phdn cia hé thdng chin
nudi phai dugc tinh dén dé tranh sy danh dbi méi truong véi phat trién chan nuoi.

T khéa: Bién déi khi hdu, khi nha kinh, chdn nudi, giam thiéu
GIOI THIEU

Theo Lién Hop Quéc (UN, 2017), dan sé thé gisi ting khoang 1 ty dan trong 12 nim qua, dat
gan 7,6 ty vao nam 2017. Mic dit mirc ting nay cham hon 10 nam trudc (1,24% so véi 1,10%
mdi ndm), v6i murc ting trung binh 83 triéu ngudi mdi nam, dan sé toan cau s& dat khoang 8,6
ty vao nam 2030 va 9,8 ty vao nam 2050. Tang truong dan sd, do thi hoa va ting thu nhap &
cac nude dang phat trién 1a dong luc chinh ciia nhu cau gia ting ddi voi cac san pham chin
nudi (LHQ, 2017). Nganh chin nudi doi héi mot lugng tai nguyén thién nhién dang ké va chiu
trach nhiém cho khoang 14,5% tong luong khi thai nha kinh do con nguoi tao ra (Gerber va
cs., 2013). Cac chién luge giam thiéu nhiam giam khi thai cua linh vuc nay 1a can thiét dé han
ché ganh ning moi truong tir san xuét thuc pham trong khi van dam bao cung cép du thuc
pham cho déan sb thé gidi dang phat trién. Muc tiéu cta bai viét nay 1a (i) thao luan vé cac
ngudn phat thai khi nha kinh chinh tir nganh chan nuéi va (ii) tom tat cac chién lugc giam
thiéu phat thai khi nha kinh t6t nhat.
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Tac dong cia vat nudi dén phat thai khi nha kinh

Céac khi nha kinh quan trong nhat tir nong nghiép trong chan nubi dong vat la métan va
oxit nito. Khi métan, chu yéu dugc san xuit tir qué trinh 1én men va luu trit phan, 1a mot
loai khi c6 anh hudng dén sy néng 1én toan cau cao hon 28 1an so vai carbon dioxide. Oxit
nito, phat sinh tur viéc luu trit phén va str dung phan bén hitu co / vo co, 1a mdt phan tir co
tiém nang nong lén toan ciu cao hon 265 1an so vai carbon dioxide. Twong duong carbon
dioxide 1a mot don vi tiéu chuin duoc sir dung dé giai thich cho tiém ning néng Ién toan
cau (IPCC, 2013).

Ngoai khi nha kinh phat sinh tir qua trinh 1én men va luu trit phan chudng, san xuat thiic in
cung véi luong khi thai carbon dioxide va nito oxit trong dat 1a mot diém néng quan trong
khac ctia nganh chan nubi. Phat thai carbon dioxide trong dit la do dong luc carbon cua dat
(vi du, phan huy tan du thyuc vét, khoang hoa chét hitu co cua dit, thay déi str dung dit, v.v.),
san xudt phan bon tong hop va thudc trir sdu va st dung nhién liéu héa thach trong cac hoat
dong ndng nghiép tai trang trai. Phat thai nito oxit dugc phat ra khi phan bén hitu co va vo co
duoc ap dung cho déat (Goglio va cs., 2018).

Séan xuat va ché bién thirc an dong gép khoang 45% toan bd nganh chin nudi phat thai khi nha
kinh. Lén men dudng rudt san xuit khoang 39% la ngudn phat thai 1on thir hai. Luu trir phan
chiém khoang 10% va 6% con lai 13 do ché bién va van chuyén cac san pham dong vat
(Gerber va cs., 2013).

San xuat thirc an chin nuodi bao gom tat ca cac phat thai khi nha kinh phét sinh tir 1) thay
d6i sir dung dat, 2) san xudt va sir dung phan bon va thude trir sau, 3) phan chudng va ap
dung cho cac linh vuc, 4) hoat dong ndng nghiép, 5) ché bién thirc dn va 6) van chuyén
thirc dn. Mic du cac quy trinh nay dan dén mot phan 16n cua chudi cung ung chin nudi,
trong bai viét nay, chung toi chi yéu tap trung vao qua trinh 1én men duong rudt truc tiép,
luu trit phan va phan chudng / thai vao dat. Tt ca cac khi thai khac nim ngoai pham vi
ctia bai viét nay.

Lén men 6 rudt non

Lén men & rudt la mot ph?m tu nhi€n cua qua trinh ti€u hoa ctia dong vat nhai lai noi vi khuén,
dong vat nguyén sinh va nim co trong da day cua dong vat (da c6), 1én men va pha v& sinh
khéi thuc vat ma dong vat an. Sinh khéi thuc vat trong da c6 duoc chuyén doi thanh axit béo
dé bay hoi, vuot qua thanh da ¢ va di dén gan théng qua hé théng tuan hoan. Qua trinh nay
cung cip mot phan chinh nhu ciu ning luong ctia dong vat va cho phép hiéu qua chuyén doi
cao cua cellulose va semi-cellulose, dac trung cua dong vat nhai lai. Cac chét thai dang khi
cua qua trinh 1én men rudt, carbon dioxide va métan, chu yéu duoc loai bo khoi da co ba"mg
cdch o hoi cta gia stc. Phét thai khi métan trong mang ludi 13 mét sy thich nghi tién hoa cho
phép hé sinh thai da c¢6 xir Iy hydro, ¢o thé tich tu va tc ché qua trinh 1én men carbohydrate va
nat ra ciia chat xo. Toc do phat thai cia métan rudt thay doi tiiy theo lwong thirc 4n va ty 1¢
ti€u héa (McAllister va Newbold, 2008).
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Phén chubng

Phéan dong vai trd 1a ngudn phat thai cho ca métan va oxit nito, va lugng phat thai ra c6 lién
quan dén diéu kién méi truong, loai quan ly va thanh phan cia phan. Chat hiru co va ham
luong nito cta bai tiét 1a nhimg dic diém chinh anh hudng dén sy phat thai khi métan va oxit
nito, twong tng. Trong diéu kién yém khi, chét hiru co bi phan hity mét phan bai vi khuan san
Xuat métan va carbon dioxide. Luu trit hodc xir ly phan léng (bun) trong dam hodc bé thiic day
moi truong yém khi dan dén sy gia ting san xuat métan. Thoi gian luu trir dai va diéu kién 4m
va am uét c6 thé lam tang thém luong khi thai nay (EPA, 2010). Mit khac, khi thai nito oxit
can su két hop cuia cac diéu kién hiéu khi va ky khi dé dugc san xuét. Do do, khi phan duogc
xt ly dudi dang chit ran (phan) hodc ling dong trén dong co, viéc san xudt oxit nito tang 1én
trong khi it hodc khong cé khi métan dugc phat ra. Oxit nito dugc tao ra thong qua ca qua
trinh nitrat hoa va khu nitrat cta nito ¢6 trong phan, cha yéu hién dién ¢ dang hitu co (vi du:
protein) va ¢ dang vd co nhu amoni va amoniac. Qua trinh nitrat héa xay ra trén khong va
chuyén hoa amoni va amoniac thanh nitrit va sau d6 la nitrat, trong khi qua trinh khtr nitrat
xay ra chuyén hoéa nitrat thanh oxit nito va khi nito. Su can bang gitra amoni va amoniac bi
anh hudng nhiéu boi pH, voi amoniac tang khi pH tiang (Saggar, 2010).

San xudt thirc an chan nuoi

Gan 60% sinh khoi toan cau dugc thu hoach trén toan thé gii xAm nhap vao hé thong con vat
nuoi dudi dang thue an hodc vat liéu nén (Krausmann va cs., 2008). Phat thai khi nha kinh tur
san xuét thic an chiém 60% - 80% luong khi thai dén tir san xuét trimg, thit ga va thit lon va
35 - 45% cua nganh sita va thit bo (Sonesson va cs., 2009). Khi thai tir san xuét thue 3n chin
nudi chiém khoang 45% trong nganh chan nudi. Viéc st dung phan lam phan bén cho cay
trong thirc an chian nudi va ling dong phan chudng trén dong co tao ra mot luong dang ké
luong khi thai nito oxit chiém khoang mét nira luong phat thai nay. Mic du san xuét thirc dn
chan nuéi thudng lién quan dén cac tmg dung 16n cua nito vao dat nong nghiép, quan ly phan
t6t c6 thé 1am giam nhu cau phan bén san xuit (Gerber va cs., 2013).

Chién lwgc giam thiéu khi nha kinh tir chin nudi

Su khong ddéng nhat cia nganh néng nghiép can phai duoc tinh dén khi xac dinh tinh bén
vitng tong thé cua chién luoc giam thiéu, c6 thé khac nhau giita cac hé thong chin nudi, loai
va khi hau. Néi chung, khong c6 bién phap nao don 1é ¢ thé dam bao kha ning giam phat
thai ddy du, ma phai két hop nhiéu giai phap dé dat duoc két qua tbt nhat (Llonch va cs.,
2017). Diéu quan trong nita 1a phai xem xét hiéu tng hoan doi ctia 6 nhiém khi danh gia
hiéu qua ctia chién lugce giam thiéu (Hristov va cs., 2013). Giam luong khi thai métan trong
qua trinh 1én men dudng rudt c6 thé luong khi thai nha kinh lai tang 1én trong qua trinh ché
bién va st dung phan bén. Giam lugng khi thai nito oxit truc tiép trong qua trinh luu triv
phén bén ¢o thé dan dén sy ro ri nitrat va bay hoi amoniac cao hon trong qua trinh sir dung
tai dong rudng.

Giam thiéu c6 thé xay ra truc tiép bang cach giam luong khi nha kinh thai ra, hodc gian tiép
thong qua viéc cai thién hiéu qua san xuit. Cac chién lugc chinh dé giam thiéu khi thai nha
kinh trong nganh chin nuéi da duoc nghién ciru va duoc tom tit trong Bang 1.
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Béang 1. Tiém nang gidm thiéu cua cédc chién lugc khiac nhau

Hiéu qua giam thi€u tiém nang*

Chién lroc Thé loai
Métan Nito oxit
L&n men Thtrc an thé xanh Thap dén trung binh f
ruotmon -y pidn thire an Thép Thép
Bao gom tap trung Thap dén trung binh t
Lipid an kiéng Trung binh f
Ionophores Thap f
Thudc tc ché methanogen Thap t
Phan Téch chat 16ng ran Cao Thap
chudng Tiéu héa ky khi Cao Cao
Giam thoi gian luu trit Cao Cao
Loai bo phan thuong xuyén Cao Cao
Giai doan cho an ! Thap
Giam protein ché do in ubng ! Trung binh
Uc ché nitrat héa i Trung binh dén cao
Khong chin tha trén dat w6t Thap Trung binh
Tang ning suit Cao Cao
Quan I Chon loc di truyén Cao :
dong vat Thua y Thap dén trung binh Thap dén trung binh

Téang hi¢u qua sinh san

Giam ty 1€ tir vong cia dong
vat

Heé thong chudng trai

Thap dén trung binh
Thap dén trung binh

Trung binh dén cao

Thap dén trung binh
Thap dén trung binh

Trung binh dén cao

Ghi chi: * Hiéu qua giam cao = 2 30%; Trung binh = 10-30%; Thap = <10%. Cdc hiéu vmg giam thiéu dé cdp
dén phan tram thay doi so voi tiéu chudn thuc hanh cia Google theo Newell Price va cs. (2011); Borhan va
cs. (2012); Hristov va cs. (2013); Montes va cs. (2013); Petersen (2013); Battini va cs. (2014); Knapp va
cs. (2014); Llonch va cs. (2017); Mohankumar Sajeev va cs. (2018).

" khéng phit hop / két qua khdc nhau; ¥ Sw khéng chdc chdn do nghién cieu han ché hodc thiéu dit liéu.
Lén men o rujt non

Giam lugng khi thai métan tir dong vat nhai lai 1a mdt thach thuc cép bach ddi vai linh vuc
san xudt dong vat nhai lai. Chién lugc giam ngudn phat thai nay tap trung vao viéc cai thién
hi€u qua ctia qua trinh 1én men da cd va ting nang suét dong vat. Mot sb luong 16n cac lya
chon giam thiéu da dugc dé xuat (vi du, thao tac ché d6 an udng, vic-xin, phu gia hoa hoc, lua
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chon di truyén dong vat, v.v.) voi hi€éu qua khac nhau trong viéc gidm khi métan duong rudt
nhu trong Bang 1.

Chat lugng thic 4n tho xanh va kha nang tiéu hoa anh hudng dén san xuit métan rudt. Ham
luong lignin tdng trong qua trinh sinh trudng cua cay, do do6 lam giam ty I¢ tiéu hda cua
ciy. Do d6, thu hoach thirc an tho xanh (déc biét 1a co) dé u ¢ giai doan truéng thanh sém hon
lam tang ham luong carbohydrate hoa tan cua né va lam gidm qua trinh tao mang.
Theo Knapp va cs. (2014) thuc hanh nhim ting chét luong thic dn tho xanh da cho thay kha
ning giam khi métan duong rudt tiém ning khoang 5% trén mdi don vi sita chat béo dugc
diéu chinh.

Xu ly vat ly cac loai thue an thd xanh, nhu bam nho, nghlen va xu ly hoi nuge ciing giup cai
thién kha nang tiéu hoa thirc an thd xanh va giam thiéu san xuit métan trong rudt & dong vat
nhai lai (Hristov va cs., 2013). Tuy nhién, kha nang giam cua thyc hanh nay dugc bao céo 1a it
hon 2% trén mdi don vi sita diéu chinh protein chit béo (Knapp va cs., 2014).

Cai thién kha nang tiéu héa ché do an udng bang cach ting cho an tap trung 1a mét chién luge
giam thiéu hiéu qua khac, giam 15% luong khi thai métan trén mdi don vi sira diéu chinh
protein chat béo (Knapp va cs., 2014). Tuy nhién, ty 1& thirc an th6é xanh dé tép trung phai
dugc tinh toan can than khi ap dung chién luoc nay. That vay, mac di c6 thé dy kién giam
dang ké khi métan voi ty 1é bao gdm tap trung tir 35% dén 40% (Gerber va cs., 2013). Mot ty
1¢ 16n hon cua carbohydrate 1én men ché d6 an udng c6 thé lam tang nguy co mic cac bénh
chuyen hoéa (vi du, nhiém toan da o).

B6 sung cht béo hodc axit béo vao ché do an cua dong vat nhai lai co thé lam gidm luong khi
thai metan duong rudt bang cach giam ty 1é nang luong duoc cung cap tir carbohydrate 1én
men va thay doi dan sb vi khudn ciia da ¢é (Llonch va cs., 2017). Mic di mét s san pham
phu (vi du, hat bong, hat bia, bot canola €p lanh, v.v.) ¢6 hiu qua trong viéc giam qua trinh
1én men dudng rudt (Moate va cs., 2011), kha nang giam thleu ctia cac san pham phu dau cao
chua dugc thiét 1ap tot va trong mot s6 truong hop san xuat métan c6 thé tang do lu’ong chét
xo tang (Hristov va cs., 2013). Viéc bao gdm lipid cao hon 10% c6 thé dan dén suy giam chirc
ning da co do thay d6i quan thé vi sinh vat, tir d6 lam giam kha nang tiéu hoa chat xo. Bo
sung ché do an udng lipid tir 5% dén 8% luong chit kho 13 mot chién luge giam thiéu hiéu
qua (Grainger va Beauchemin, 2011) v&i kha ning giam methane dudong rudt tiém ning
khoang 15% cho mdi don vi sita dugc diéu chinh protein chat béo (Knapp va cs., 2014).

Phu gia thirc 4n (thu thé dién tir, khang sinh ionophoric, chat e ché hoa hoc, v.v.) ciing di
dugc thir nghiém vé kha ning giam phat thai khi métan (Beauchemin va cs., 2009). Tuy
nhién, doc tinh chua biét va céac rii ro stre khoe lién quan dén viéc str dung mot s6 hop chét
nay co thé han ché nghiém trong viéc ap dung rong rai (Herrero va cs., 2016).

Phén chubng

Mat do dong vat tang cung v6i dong dinh dudng lién tyc tir thirc an nhép khau c6 kha nang
lam tang khdi lugng phan duoc quan ly. Phan duogc luu trir chiém mét luong tuong d01 nho
khi nha kinh néng nghiép truc tiép va vé mat k¥ thuat c6 thé giam thiéu ty 1& phat thai rat cao
(Hristov va cs., 2013).

Khi san xudt métan ting theo nhiét do ciia phan duogc luu trir, viéc giam nhiét do luu trir da
duge bao cio 1a giam 30-50% phat thai (Borhan va cs., 2012). Tuy nhién, giam thiéu khi nha
kinh rong tir chién luge nay co thé rat khac nhau, va né lién quan chat ché dén ning luong
duogc st dung va hé théng lam mat dugc ap dung.
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Thuong xuyén don phan dén mot co sé luu trir bén ngoai 14 mot bién phap hiéu qua co thé
duoc thuc hién béng cach sir dung san c6 ranh két hop vo6i viéc quét phan thuong xuyén, dac
biét 1a cho lon va mot sb hé théng chédn nuoi gia stc. That vay, néu cac ranh bén dudi chuéng
dugc don sach thuong xuyén va phan / bun dugc van chuyén dén mét co s& luu trit bén ngoai,
thi thuc t& nay c6 kha nang giam phat thai khi métan va nito oxit twong ung 55% va 41%
(Mohankumar Sajeev va cs., 2018). Trén céac trang trai gia cam, rac / phan thuong duoc loai
b6 vao cubi vy; tuy nhién, chudng trai tién tién sir dung may quét vanh dai co thé loai bo rac /
phan lién tuc mot cach hiéu qua va gidm phat thai khi nha kinh (Fournel va cs., 2012).

Tach chét 1ong rin 1a mot cong nghé xur Iy tich mot phan chét ran khoi phan long bang trong
Iuc hodc hé théng co hoc nhu may ly tdm hodc may ép loc. Nhu thé hién trong Bang 1, tiém
nang giam thiéu khi nha kinh ciia ky thuat nay da dugc bao cdo 1a cao hon 30% so véi phan
khoéng duoc xur ly (Montes va cs., 2013). Thanh phan hitu co c6 kich thuée hat 16n hon theo
dong rén trong qua trinh phan tach va sau d6 né duoc luu trir trong kho du trir. Didu kién duogc
suc khi ciia kho Iuu trir sau d6 c6 thé han ché kha niang phat sinh khi métan; tuy nhién, mat
amoniac thong qua viéc u phén va tao nhiét d6 cao c6 the dugc tang tdc. Ngoai ra, phan chat
long con lai van 1a mot ngudn phat thai nito oxit gian tiép. That vay, mot khi cac manh vat
liéu hitu co dang soi va 16n bi trir di, n6 sé khong tao thanh 16p vo trong qua trinh bao quan,
dan dén su bay hoi clia amoniac bang cach tang hé s6 chuyén khéi & bé mit. Mic du giam
thiéu khi nha kinh cua qua trinh tach chat 1ong ran co thé bi mat can bang mot phan do phat
thai amoniac, nhung diéu quan trong can luu ¥ 1a ¢6 nhiéu bién phap quan ly c6 thé khéc phuc
nhiing van dé nay, chang han nhu bao quan bun va sir dung phun cho dat (Holly va cs., 2017).

Ti€u héa ky khi 1a mdt qué trinh phan hdy sinh hoc, trong truong hop khéng c6 oxy, tao ra
qua trinh tiéu hoa va khi sinh hoc (chu yéu la métan va carbon dioxide) tir phan bén. Khi sinh
hoc duoc thu thap tir hé théng thuong dugce sir dung dé tao ra dién, 1am nhién liéu cho 10 hoi
hodc 16 nung, hodc dé cung cép nhiét va dién két hop. C6 tinh dén luong khi thai nha kinh
phat sinh tur viéc st dung phan huy lam phéan bon va tin dung cho nang lugng tai tao dugc san
Xut, qua trinh phan huy ky khi da dugc bao céo la gitup giam hon 30% luong khi thai nha
kinh so véi cac hé théng xir Iy phan truyen théng (Battini va cs., 2014). Tuy nhién, can chu y
hon nita dén viéc quan Iy tiéu héa dé lai qua trinh phan hiy ky khi 1a can thiét. That vy, qua
trinh khoang hoéa nito hitu co xay ra trong qud trinh phan hiy sinh hoc lam ting ham lugng
nito v co va pH ciia nudc thai, do dé cé thé lam ting su bay hoi amoniac (Petersen va
Sommer, 2011). Két hop tiéu hoa ky khi va tach chat l1ong ran c6 thé lam giam lugng amoniac
bi mét sau qu4 trinh tiéu hoa (Holly va cs., 2017).

Ché d6 an ubng anh huorng nghiém trong dén viéc bai tiét nito & hau hét cac dong vat trang
trai, do do, nhom vét nudi dya trén yéu cau thirc an cua chung c6 thé gitp giam ngudn oxit
nito nay trong bai tiét. Mac du ché do an it protein c¢6 thé giam thiéu hiéu qua khi thai nito
oxit tir viéc luu trit phan gia stc (Bang 1), mot sb luu y phai dugc thuc hién dé thao ting nito
trong ché do an udng (Montes va cs., 2013). Vi du, giam protein c6 thé dan dén su gia ting
carbohydrate 1én men, do d6 s& c6 kha niang lam ting san xuat métan.

Ché d6 an cho tat ca cac loai dong vat nén dugc can bang cho cac axit amin dé tranh sy suy
giam luong thirc &n va giam nang suat dong vat. Cac axit amin dugc san xuat thuong duoc su
dung dé can bang ché do an ubng cua monogastrics (lon va gia cam), nhung tac dong moi
truong lién quan dén viéc san xudt cac chat bd sung nay phai dugce xem xét khi dua axit amin
vao chién lugc giam thiéu khi nha kinh. Trong dong vat nhai lai, viéc bd sung céac axit amin tu
do din dén suy thoai nhanh trong da c6, ma khong lam ting ding ké ning suit dong
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vat. Nguoc lai, cac axit amin dugc bao vé da co chéng lai su thay d6i hoa hoc trong da co va
c6 thé dén ruot noi ching duoc hép thy, cai thién ning suit sita & bo sira. Nhin chung, viéc
cho an proteln gan v6i yéu cau cua dong vat duoc khuyén nghi 1a mét chién luoc giam thiéu
hiéu qua dé giam luong khi thai amoniac va nito oxit tir phan (Montes va cs., 2013).

San xudat thiee an chdan nuoi

Thoi diém, sé lugng va phuong phéap bon phén 1a nhing yéu tb quan trong anh hudng dén
luong khi thai nito oxit trong dat Phén bon nito dugc ap dung d& bi mét bang cach loc va khir
nitrat trudc khi hap thu cay trong. Do d6, dam bao ring luong nito thich hop ¢é duoc cho cay
trong dang phat trién va tranh ap dung trong mua mua hodc trude cac su kién mua lon, la
nhitng thuc hanh cé gia tri c6 thé gitp toi wu hoa san xuét sinh khdi va giam phat thai khi nha
kinh dat.

Khi luong khi thai métan thdp hon xay ra sau khi st dung dat phan chudng, viéc giam thoi
gian luu trit c6 thé giup giam thiéu hiéu qua khi thai nha kinh (Bang 1). Tuy nhién, cic ung
dung dat thuong xuyén co thé c6 tac dong thay doi dén phat thai nito oxit tir truong va phat
thai carbon dioxide tir d6t chay nhién liéu. Tranh ap dung trong thoi gian dai voi dat am va
thoi gian hip thu nito thuc vat thp c6 thé giup ting hiéu qua cta thyc hanh nay (Hristov va
cs., 2013).

Céc co so luu trit ddy du c6 thé cung cip su linh hoat hon trong viéc lua chon thoi diém ap
dung phan chudng cho dong rudng, trong khi viéc sir dung phan tich phan chuong c6 thé giup
néng dan xay dung ké hoach quan ly dinh dudng va giam thiéu tac dong mai trudng (Newell
Price va cs., 2011).

Viéc str dung cac chat e ché qua trinh nitrat hoa co kha nang lam giam qua trinh loc nito
bang cach tc ché chuyén dbi amoniac thanh nitrat. Tuy nhién, tac dung c6 lgi nay bi suy yéu
do su gia tang phat thai oxit nito gian tiép c6 thé xay ra do su bay hoi amoniac ting (Lam va
cs., 2016). Piéu nay nhin manh tdm quan trong cda viéc xem xé€t ca hai loai khi khi danh gia
viéc su dung cac chit uc ché qua trinh nitrat héa nhu 1a mot lya chon dé giam thiéu bién d6i
khi hau. Nhin chung, cac chat (rc ché qua trinh nitrat héa da duoc chimg minh la mot bién
phap hiéu qua dé giam luong khi thai nito oxit (Bang 1).

Céc hé théng chan tha luan canh chuyén sau dang dugc thuc ddy nhu mot cach tbt dé tang san
luong thirc an thd xanh va giam lugng khi thai nito oxit (Bang 1). Cac hé théng nay duoc dac
trung boi nhiéu linh vuc nhd hon duge goi 1a paddocks cho vong quay cta vat nudi. Bing
cach phan chia dong c6 va dong vat luan canh, nong dan cé thé quan ly mat do tha va thoi
gian chin tha va do dé quan 1y phan phéi nito bai tiét va tai sinh tham thuc vat. Mot su phan
phéi nudc tiéu déng déu hon trén khap bai co s& lam giam ty 18 st dung nito hiéu qua, diéu
nay c6 thé giup giam luong khi thai nito oxit (Eckard va cs., 2010). Giit cho dong vat ra khoi
bai trong thoi tiét am uot s& lam giam thiét hai do bui va nén dat. Ngoai ra, tranh ling dong
bai tiét vao nhitng thoi diém nay s& lam giam lugng khi thai nito oxit va qua trinh loc nito
(Luo vacs., 2010).

Quan ly dong vt

C6 mot mdi lién hé truc tiép gitra cuong do phat thai khi nha kinh va hiéu qua cia dong
vét. Dong vat cang c6 nang suét cao, tac dong moi trudng s€ cang thap (trén mét don vi co s¢
san pham). Ca chat lugng quan ly va biéu hién tiém ning di truyén day da déu can thiét dé
tang hiéu qua san xuat.
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Tao gidng cho dong vat co nang sudt cao hon c6 thé dan dén viéc giam cac yéu ciu dinh
dudng can thiét & dat duoc cung muc san xuit. Pay 1a mét chién lugc giam thiéu khi nha
kinh c6 gia tri (Bang 1). Mot dong vat hiéu qua hon sé& gilt lai protein nito trong ché do an
nhiéu hon va s& co it nito hon trong phan va nudc tiéu (Gerber va cs., 2013). Cai thién di
truyén muc ting hang ngay va chuyén d6i thirc ‘an da dat duogc trong ga thit trong 20 nam qua
da lam giam dang ké luong khi thai trén mdi don vi trong luong (Williams va Speller,
2016). Tuy nhién, cac chién lugc nham thay déi kiéu hinh dong vat dé ting cudng ning suét
hodc hiéu qua c6 thé gy hai cho stic khoe va phuc loi ciia dong vat trir khi nhiing tac dong
nay dugc do luong va kiém soat (Llonch va cs., 2017). Bong vat co kiéu gen cu thé duoc chon
dé tang san luong sé& chi c¢6 thé nhan ra tiém ning nay trén mot hé théng diu vao cao, trong do
tai nguyén duoc cung cap diy du. Noi cach khac, cac gidng va lai médi c6 thé dan dén giam
dang ké khi nha kinh, nhung chung can phai pht hop voi cac hé théng san xuat va khi hau co
thé duoc dic trung bdi cac nguén luc han ché va céac han ché khac.

Kha ning sinh san kém co nghia la cin phai c6 nhiéu dong vat chan nudi trong dan dé dap
{ing cac muc tiéu san xuét, va can phai thay thé nhiéu hon dé duy tri kich thudc dan, tir d6 lam
tang lugng khi thai nha kinh. Cai thién kha ning sinh san & bo sira ¢6 thé dan dén giam 10 -
24% phat thai khi métan va gidm oxit nito tr 9 - 17% (Bang 1). Tuy nhién, tang 4p luc sinh
san ¢6 thé 1am ting nhu ciu trao d6i chat lién quan dén mang thai va cho con bu c6 thé anh
hudng tiéu cuc dén suc khoe dong vat va ting nguy co mic cac bénh chuyén héa, giam chirc
ning mién dich va tr 46 lam giam kha nang sinh san (Llonch va cs., 2017).

Stic khoe va phuc loi vat nudi kém hon c6 lién quan dén nhing thay d6i vé hanh vi va trao d6i
chat c6 thé anh hudng dén khi thai nha kinh theo nhiéu cach. Bong vat chéng lai nhiém trung
s& can nhiéu ning luong hon dé bao tri. Mot nghién ciru gan déy tai Vuong quoc Anh di diéu
tra cac cach hiéu qua vé chi phi dé giam luong khi thai nha kinh bang cach cai thién stc khoe
gia stic. Cac nghién ciru nay cho thay cac bénh gia stic c6 thé lam ting lwong khi thai nha kinh
1én t&i 24% trén mdi don vi sita dugce san xuét va 1én téi 113% trén mdi don vi than thit bo
(Williams va cs., 2015). Mot can bénh lam giam tam thoi lugng thirc an hoac kha nang tiéu
hoa thirc an, dan dén giam toc do tang truong, diéu nay s& dan dén nhiéu thoi gian va ning
luong can thiét dé dat dén diém cudi cung.

PHAN KET LUAN

Nong nghiép néi chung va san xuat chin nudi, noi riéng, gop phan vao su nong lén toan cau
thong qua phat thai khi métan va oxit nito. Pé dap tng nhu cau trong tuong lai ctia dan sd
ngay cang tang, nang sut dong vat s& can phai ting va cuong do phat thai khi nha kinh trén
mdi don vi san pham s& can phai giam. Mot trong nhimg cach chinh dé dat duoc tiéu chuan
mai truong nay 1a ap dung cac chién luoc giam thiéu hi¢u qua. Dé ting hiéu qua cua cac chién
luge nay, cac twong tac phirc tap giita cac thanh phan cta hé thong chin nudi phai duoc tinh
dén dé tranh sy danh d6i moi truong. That khong may, khéng c6 mot quy trinh chuan dé lam
theo. Thuc hanh giam thiéu khong nén dugc danh gia riéng 1é, ma la mot thanh phan cia toan
b6 hé théng chin nudi. Phan 16n cac chién lugc nay nhim ting ning suat (don vi san pham
cho mdi dong vat), trong hau hét cac truong hop khong thé dat duoc néu khong cé tiéu chuan
t6t vé strc khoe va phuc loi dong vat. T6i wu héa ning suat dong vat co tac dung giam thiéu
manh mé& & ca cac nudc phat trién va dang phat trién; tuy nhién, kich thudc ciia hiéu ing ciing
s& phu thudc vao cac yéu té nhu tiém ning di truyén cua dong vat va ap dung cac cong nghé
quan ly.
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ABSTRACT

Source of greenhouse gas emissions from livestock and mitigation strategies

The livestock industry requires a significant amount of natural resources and plays an important role in global
greenhouse gas emissions. The most important greenhouse gases from agriculture in animal husbandry are
methane and nitrous oxide. Methane, mainly produced from fermentation and storage of feces, is a gas that
affects global warming. Nitrous oxide, arising from manure storage and use of organic / inorganic fertilizers. In
addition to greenhouse gases arising from the fermentation and storage of manure, food production along with
carbon dioxide and nitrogen oxide emissions in the soil is another important hotspot for the livestock industry.
Carbon dioxide emissions in soils are due to soil carbon dynamics (e.g., decomposition of plant residues, soil
organic chemicals, changes in land use, etc.), production of synthetic fertilizers and pesticides. depth and use of
fossil fuels in farm activities. Nitrous oxide emissions are generated when organic and inorganic fertilizers are
applied to the soil.

Mitigation strategies to reduce the sector's emissions intensity are necessary to meet the growing demand for
livestock products due to population growth. The heterogeneity of the agricultural sector needs to be taken into
account when determining the overall sustainability of the mitigation strategy, which can vary between livestock
systems, species and climate. In general, no single measure can guarantee adequate emissions reductions, but a
combination of solutions to achieve the best results. Reduction of methane emissions during intestinal
fermentation may result in an increase in greenhouse gas emissions during manure application. Reducing
nitrogen oxide emissions directly during fertilizer storage can lead to higher nitrate leakage and ammonia
evaporation during field use. Mitigation can occur directly by reducing greenhouse gas emissions, or indirectly
through improved production efficiency.

To increase the effectiveness of mitigation strategies, complex interactions between components of the livestock
system must be taken into account to avoid environmental trade-offs and livestock development.
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