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TOM TAT

Dé gop phan tim ra huéng gidm phat thai khi nha kinh (KNK) ttr chat thai chan nuéi, nghién ctu
da tién hanh danh gia mic do phat thai cac KNK tir dém 16t sinh hoc duoc lam tir rom va vo cay
keo trong chan nuoéi bo thit. Thi nghiém duoc thuc hién trén dién tich chudng 100 m?, nudi 20 con
bo, theo doi thi nghiém trong 54 ngay véi 6 1an ldy mau. Két qua cho thdy, sy phat thai cac KNK
giai doan dau st dung dém 16t cht yéu 1a qua trinh phan hay hiéu khi, lwong phat thai CO, kha
l6m va dat cuc dai trong khoang tir 21 - 32 ngay, sau d6 phat thai CO, gidm, qua trinh yém khi tré
nén chiém wu thé. Trong 42 ngay dau, phat thai CH, rat thap, chi tir 0,6 g/tdn dém 16t kho/ngay
dén 151 g/tan dém lot kho/ngay; sau do tang lén rat manh & lan 14y mau 54 ngay, lén téi 2,28
kg/tan dém 16t kho/ngay va duoc du doan con tiép tuc ting. Phan mém thong ke IBM SPSS
(2023) cho két qua sy phat thai CH, ti 1é thuan véi mat do vi sinh vat (VSV) va nhiét d9, trong khi
ti 1é nghich v6i do x6p cia dém 16t. Phat thai N,O dat cuc dai & ngay thir 32 sau d6 gidm manh.
Phat thai CH, tang rat nhanh sau 42 ngay stt dung dém 16t, trong khi phat thai CO, va N,O déu
giam. So sanh hé so phat thai quy déi trung binh theo 42 ngay (F42) va 54 ngay (F42) cho thay,
F42 nhé hon nhiéu so voi F54. Nhu vay, dém 16t sinh hoc nén duoc thay thé hoac thay thé mot
phan sau 42 ngay st dung dé han ché phat thai methane. Bén canh d6, cac chi tieu H,S, NH, va
SO, ctia mau khong khi xung quanh chudng nuéi & cac dot 14y mau déu rat thap so véi giéi han

cho phép ciia QCVN 01-79:2011/BNNPTNT.

Tt khoa: Khi nha kinh, dém 16t sinh hoc, phat thai, chan nuéi bo, phu pham nong nghiép.

1. BAT VAN BE

Chan nuoi bo thit va bo sita duoc xac dinh la
mot trong nhitng dinh huéng wu tién phat trién
quéc gia vé tai co cau nganh chan nuéi theo huong
nang cao gia tri gia ting va phat trién bén vimg
trong giai doan 2021 - 2030 va dinh huong dén
2045 [1, 2]. Theo B6 Nong nghiép va PTNT (2014)
[2], trong giai doan 2016 - 2019, tdng dan gia suc,
gia cam trung binh hang nam ctia nudc ta dat
27,28 triéu con lon, 420,34 triéu con gia cam, 6,02
triéu con bo va 2,48 triéu con trau. Nam 2022, chat
thai chin nuéi uéc tinh 81,8 triéu tin, trong do
chan nuoéi lon chiém 44,9%, bo thit 26,7%, trau
15,3%, gia cam 8,1% va bo sita 4,9% téng chat thai.

Theo Tran Khanh Van (2013) [3], téng luong phat
thai KNK tir hoat dong chan nuéi & Viét Nam nam
2012 tuong duong 14,96 triéu tdn CO,,,, trong do
trau va bo la nhitng d6i twong tao ra phan lon
luong khi thai gay hiéu ung nha kinh, lan luot
déng gop 25% va 42% luong khi thai tir vat nuoi.
Nhiéu nghién ctu ciing da chi ra rang, phat thai
cac KNK (CH,, CO, va N,0O) chu yéu tir qua trinh
lén men bdi quan thé VSV trong da cé ctia trau, bo
[4, 5] va qua trinh phan hdy chat thai chan nuéi
[6]. Ngoai ra, chat thai chan nu6i con 12 ngudn
phat thai nhiéu chat khi doc hai, anh hudng toi strc
khée con ngudi va mdi truong séng noéi chung
nhu: NH,, H,S, SO, [7, 8].
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Hién nay, nghién ctru nhim giam thiéu phat
thai KNK trong chan nuéi dang 1a mot dé tai rat
duoc quan tam. Mot s6 nghién cttu da chi ra khau
phan an c6 anh huéng nhiéu téi lwong khi phat
thai [9, 10]. Ngoai ra, viéc dung dém 16t sinh hoc
dé xtt Ii phan va nuéc thai trong chin nudi bo gop
phan giam phat thai KNK cting nhu cac khi doc
hai [11, 12], dac biét phat thai khi H,S duoc ching
minh 12 lién quan dén phan hay chat thai léng va
viéc dung deém 16t sinh hoc gép phan giam dang
ké phat thai H,S [13 - 15]. Vat lieu duoc st dung
lam dém 16t sinh hoc trong chin nuéi déu dung
nguyén liéu tir phé phu phdm nong nghiép - 1am
nghiép nhu: Than cay ngo, than ciy dau, rom ra,
dam g6 thong, mun cua, trau... [11, 16 - 21]. Cac
nghién ctru da chi ra ring, vat liéu ctia dém 16t anh
hudéng nhiéu toi luong phat thai cac khi trong chan
nudi, trong d6 dém 16t sinh hoc lam tir ddm go
thong phat thai lwong KNK it nhat, trong khi dém
16t tir than cay ngd phat thai lrong NH; thap nhat
[21].

O Viéet Nam, luong phu phdm néng nghiép
hang nam 1a rat 16n. Theo Bao Han (2023) [22],
téng luong rom ra thai ra tir hoat dong trong lua &
Viét Nam 1a khoang 47 triéu tdn, trong d6 chi
khoang 30% duoc thu gom dé st dung lam ndm
rom, thic an chin nuodi, dém 1ot chan nuéi va
trong trot, con lai phan lon 1a dot va bé lai ruong.
Do @6, tao ra mot lwong 16n khi thai doc hai, bui
min, KNK vao moi truong [22]. Bén canh do, theo
To6 Xuan Phuc va cs (2021), nam 2020, dién tich
trong keo & nudc ta dat 2,35 triéu ha, twong duong
trén 53% trong téng dién tich rimg trong. Liong gb
keo khai thac dat 47 trieu m®/nam [23], trong d6
vo chiém khoi luong tir 5,9 - 6,3% [24]. Nhu vay,
lwong vé cay keo thai ra hang nam udc tinh
khoang 1,7 triéu tin/nam (1 m® gd keo c6 khoi
luong 0,6 tan) [25, 26] va phan lon vo cay keo da
duoc tan dung lam nhién liéu. Rom ra va vé cay
keo 1a phé phu phdm can duoc xit li, hodc 1a nhitng
nguon nguyén liéu hét sic doéi dao dé st dung vao
nhing muc dich thiét thuc dé vira tan dung duoc
gi4 tri, vira g6p phan bao vé moi truong. Chinh vi
vay, “Nghién cuu mutc do phat thai khi nha kinh tir
dém Iot sinh hoc duoc lam tir rom va vo cdy keo
trong chan nuoi bo thit” dwoc thuc hién nhim muc

dich danh gia dién bién phat thai KNK va mot s6
yéu to moi truong khi st dung dém 16t sinh hoc tir
rom va vo cay keo trong chan nuéi bo thit.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién cttu
Nguyén liéu lam dém lot:

Dé san xuat 1 tdn dem 16t (dung cho 20 m?
chuong bo), st dung nguyén liéu nhu sau: 500 kg
rom ra (c6 do 4m khoang 30%), 500 kg v6 cay keo
(c6 @06 4m khoang 30%), 5 kg ri mat va 2 kg men
vi sinh Balasa NO1 - ché phdm VSV dé phan giai
xenlulo.

Quy trinh 0 dém 16t sinh hoc:

Buéc 1. Chuén bi nguyén lieu: Pha loang 2
kg ché phdm Balasa N01 véi 300 lit nudc va 5 kg
mat ri duong, khudy déu, a hon hop nay trong 2
ngdy. Rom ra va vé cay keo duoc cat nho thanh
timg doan khoang 10 cm hodc nho hon.

Buoc 2. Tron 0 dém 1ot: Phun hén hop men
vi sinh da @ déu lén trén bé mat vat liéu dém 16t,
vita phun vira ddo dé 1op déem c6 do 4m khoang
55 - 60%. Danh dong nguyen lieu c6 chiéu cao
khoang 0,8 - 1,0 m, pht kin toan bo bé mat bang
bat hodc bang ni 16ng, tién hanh 1 trong 3 ngay.
Sau 3 ngay, md bat ra, tién hanh dao tron, dao tir
trong ra ngoai, tit ngoai vao trong dé tron déu
nguyén liéu tranh nhiét do lén qua cao. Sau d6
danh dong lai nhu trén va pha bat kin, 0 tiép
trong 7 ngay. San phdm sau U c6 mau vang nau
sam (pH 6 - 7, @0 4m 55 - 60%) tao thanh dém 16t
sinh hoc.

2.2. B tri thi nghiem

Chuén bi chuong nuoéi: Dién tich 100 m?, dém
16t sau khi G dat yéu cau duoc trai déu trén nén
chuong nuoi, bé day 40 cm. Sau mot thoi gian
dem 1ot sé bi xep xudng, co thé ddo dém 16t hoac
b6 sung dém 16t mai.

Thi nghiém ti€én hanh nu6i 20 con bo thit ciing
do tudi, khoi luong trung binh 255,63 + 23,19 kg.
Bo duogc cho an ngay hai bita: 8.00 - 9.00 gi¢ va
15.00 - 16.00 gi¢. Khdu phan dn bao gdém: Thic dn
tho (cd, rom) va thic an tinh lan luot 1a 15,6 va 3,6
kg/bo/ngay.
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2.3. Phuong phép 14y mau

Tién hanh 14y mau 6 1an vao cac ngay sau khi
trai dém 1ot lan luot 1a: 0, 11, 21, 32, 42 va 54 ngay.
Mbi dot 14y mau, tién hanh 14y déng thoi cac mau
sau: Mau dém 16t (phan tich do 4m, do xop, VSV),
mau khong khi chuéng nuoi (phan tich NH,, H,S,
S0,, NO,, vi khu4n hiéu khi téng s6), mau KNK
(phan tich CH,, N,O, CO,).

Ldy mau dém 16t tai 9 diém khac nhau (chia
chuong thanh 9 6 co s6, chiéu dai va chiéu rong
chia lam 3 phan bang nhau) réi tron déu, ldy 2 - 3
kg mau cho vao tui zip kin. Can ngay 25 g mau cho
vao 225 ml moi truong ting sinh BPW 4 trong t
bao 6n & 36 = 2°C trong 8 - 12 tiéng dé xac dinh cac
chi tieu VSV, phan con lai dua vé phong thi
nghiém.

bai voi cac mau chat luong khong khi chuong
nuéi duoc thue hién & gitta chudng, nhiét do va do
am duoc do truc tiép, cac chi tieu SO,, NO,, H,S,
NH, duoc hap thu vao cac dung dich tuong tng lan
luot 1a: Natri tetracloromercurat (TCM), hon hop
axit sulfanilic v6i N-(1-naphty)-etylendiamin
dihydroclorua, hén hop CdS0,.8H,0 véi NaOH va
Arabinogalactan, H,SO, 0,IN. St dung may ldy
mau Minipump Sibata, dung dich hap thu sé duwoc
cho vao 2 ong impinger noi tiép nhau véi thé tich
10 mL, 6ng tha 3 dé silica gel, toc do hut 0,2 - 0,8
lit/phut, thoi gian 1dy mau tir 30 - 60 phut.

MaAu vi khuin hiéu khi trong khong khi st
dung moi treong thach thuong da chuin bi sén.
Dit 4 dia thach trong chuéng nudi véi do cao 1,0 -
1,2 m. Thoi gian 14y mau 30 phut, sau d6 dia petri
duoc day lai, boc kin bing mang pht thuc phim
sach, bao quan & 25 + 3°C va chuyén vé phong thi
nghiém, tiép tuc dé trong ti nuoi & 37°C trong 48
gio.

Lay mau KNK (CO,, CH,, N,O): Dung cu lay
mau 1a cac budng kin (chamber) ciu tao goém 2
phan véi kich thuéc phan dé va phan ndp 1a 50 x 50
x 50 cm. Chan dé chamber duoc lam bing inox,
phia trén chan dé cé ranh dé dat phan ndp va dé
nuoc dé lam kin giita chan dé va niap chamber.
Phan nap duoc trang bi thém 2 quat gi6 phia trong
(giup khong khi bén trong chamber duoc dao
déu), nhiét ké va day noi véi nap van 3 céng dé hut

mau. Chia chudéng nu6i thanh 4 phan theo hai
duong chéo, dit 4 chamber cach déu nhau tai 4
diém gitta cia 4 phan trén. Cac chan dé chamber
duoc dit trén san chuong, ngap dudi dém 16t, dé
6n dinh phan dém 16t quanh chan dé trong 3 gio,
sau d6 dit phan ndp chamber lén chan dé va dé
nudc lam kin chamber, bat quat thong khi va lay
mau. Hat khi bang xi lanh 60 ml qua van 3 cong
roi bom vao ong chita mau khi thé tich 12 ml, co
nap cao su kin. Thoi gian 14y mau la 0 phut, 30
phat, 60 phut, 90 phut va 120 phut sau khi day nap
chamber.

2.4, Cac phuong phap phan tich

Do 4m va do x6p cta dém 16t duoc xac dinh
bing phuong phap khéi luong theo TCVN
9297:2012 [27] va TCVN 11399:2016 [28]. Cac chi
tieu vi khudn hiéu khi trong khong khi; E. col,
coliform, E. coli chiu nhiét, coliform chiu nhiét, vi
khudn téng s6 va Salmonella duoc phan tich bing
phuong phap dém s6 luong khudn lac trén moi
truong nuodi cay chuyén tinh dua theo TCVN 5376-
1991 [29], TCVN 11039-3:2015 [30], TCVN 6187-
2:2020 [31], TCVN 4884-1:2015 [32] va TCVN
4829:2005 [33].

Khoi luong vat chat kho ctia dém 16t duoc tinh
dua trén khoi luong dém 16t can duoc tir phan dat
dé ctia 4 chamber 14y mau va do 4m ctia mau dém
l6t.

Cac chi tieu moi truomg khong khi xung
quanh va mau dém 16t duoc phan tich tai Phong
thi nghiém, Vién Nghién ctu Tang truéng xanh,
Hoc vien Nong nghiép Viét Nam. Cac chi tieu NO,,
S0,, NH,, H,S duoc phan tich bang phuong phap
quang phd hap thu phan t v6i day chuidn tuong
tng va do trén may UV-Vis theo TCVN 6137:2009
[34], TCVN 5971:1995 [35], TCVN 5293:1995 [36]
va MASA Method 701:1988 [37].

Cac chi tieu KNK: CH,, N,O, CO, sé duoc
phan tich bang hé théng sic ky khi GC voi 3
detector twong tng la: FID, ECD, TCD, st dung
may Shimazu, Nhat Ban tai Trung tAm Phan tich
va Chuyén giao cong nghé, Vien Moéi truong Nong
nghiép.

Heé s6 phat thai KNK duoc xac dinh tir sy thay
déi tuyén tinh hodc phi tuyén tinh cta néng do
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trong mot bo bén mau duoc 14y trong khoang thoi
gian ldy mau 45 phut theo phuong trinh 1.
V*M*273%24

F=p* - 1)
m*22,4*(273+ T)*1000

Trong do6: Fla he so phat thai KNK (kg/tdn
déem 16t kho/ngay); p 1a mat do khi trong chamber
ldy mau & diéu kién tiéu chudn tinh theo ham
Slope (g/gio); V 1a thé tich cta chamber phia trén
mat dém 1ot (lit); m 1a khoi luong dém 16t kho co
trong chan dé chamber luc 1dy mau; M 1a khoi
Iuong mol cia méi KNK; T 1a nhiét do bén trong
chamber trong khi 1ay mau (°C).

Téng luong KNK phat thai tich liy duoc tinh
toan tir he s6 phat thai tir cac 1an 14y mau lién tiép
duoc tinh theo phuwong trinh 2.

F. +F
CE=Y| -7 |*q 2
> fths ] e

Trong d6: CE 1a téng phat thai KNK (kg/tin
dem 16t kho); F,va F,; 1a he so phat thai tinh dugc
cia 2 dot lay mau liéen tiép (kg/tin dém 1ot
kho/ngay); d 1a s6 ngay gitta hai dot 14y mau lién tuc.

He s6 phat thai KNK trung binh trong ca dot
thi nghiém duoc tinh theo cong thic 3.

_ CE

X

He s6 phat thai quy sang CO.eq dugc tinh
theo cong thuc 4.

Feozeq = Feop + 289.Fyo0 + 25.Fcyy “)
2.5. Phuong phép xtt Iy s6 liéu

Frg 3

Cac so litu duoc tinh toan trén phan mém
Excel va trinh bay duéi dang so do, biéu bang. S6
lieu phan tich KNK duoc xt ly bing phan mém
thong ké IBM SPSS (2023) nham danh gia tuong
quan gitra cac chiat KNK voéi cac yéu to moi truong
va dac trung dem 1ot. Cac chi tiéu sé duoc thé hién
trén d6 thi nham dua ra nhan dinh vé sy khac biét
ctia cac két qua nghién ctu gitra cac dot.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. b4nh gi4 mot s6 yéu t6 méi trudng nén c6
anh hudng dén phat thai

3.1.1. Mot sé dic trung cia dém Iot

Bang 1. Mot s6 tinh chat cia dém 16t sinh hoc dugc sit dung

S6 ngay st dung dém 16t
Chi tiéu phan tich
0 11 21 32 42 54

bo am (%) 56,60 61,59 58,14 58,64 56,70 57,5

bo xop (%) 74,30 74,04 70,00 76,40 71,40 73,4

Khoi luong” (kg) 2.000 5.025 5.355 5.836 6.514
VSV téng s6 (CFU/g) 4,5%107 1,4*10° 4,3%107 1,3*10" | 1,8*10° 6,8*108
E. coliténg so6 (CFU/g) 2,8%10* 1,2*10° 1,3*10° 2*10° 2,8%10° 1,3*107
Coliform tong s6 (CFU/g) 8,7*10° 2,4*10° 3,0%10° 2,4¥10° | 9,6*10° 2,9%107
E. coli chiu nhiét (CFU/g) 2,2*10* 1,2*10° 1,1*10° 1,8%10° | 2,7*10° 1,1*107
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Coliform chiu nhiét (CFU/g)

6,3*10°

1,2 *10°

2,8*10°

2,2*10°

7,8%10°

2,7*10°

Salmonella (CFU/g)

4,0%10°

4,9*10°

9,4*10*

2,9*10°

2,9*10°

1,3*10°

Ghi chu: " Khoi luong vat chat kho cia dém 1ot

Do 4m ctia dém 16t sau khi 0 dé dua vao
chuong nuoi dugc xac dinh 1a 56,6%. Trong qua
trinh st dung, dém 1ot sé bi mat nuwdc do qua trinh
bay hoi (chuong hé), nhung lai duoc nhan phan
thai va nuéc tiéu cta bo, do d6 do 4m trung binh
ctia dem 16t tang lén 61,59% & lan lay mau dot 2.
Thi nghiém bé tri b6 sung dém 16t sau 2 tuan dam
bao 16p dém day 40 cm, do hoat dong di lai ctia bo
trén nén dém 1ot lam dém 16t bi xep xuéng. Dém
16t duoc b sung va ddo déu trueoc khi 1dy mau dot
3, do d6 do 4m cuia dém 16t gidm xudng 58,14%.
Céc dot 14y mau sau, do 4m dém 16t cé su thay ddi
khong dang ké. Nhin chung, do 4m dém 16t co gia
tri dao dong thap, trong khoang 56,6 - 61,59%. D¢
x0p cta dém 16t co gia tri twong d6i cao va co bién
do thay déi nhé trong suot thoi gian st dung. Gia
tri @0 x0p ctia mau dém 16t dao dong trong khoang
70 - 76,4%. Mac du luong chat thai cta bo duoc
théem vao dem 16t moi ngay va cé su xep lan do
khoi luong bo nhung do xo6p cta dém 1ot it thay
doi trong 54 ngay st dung, diéu nay c6 thé do co
su dao déu dem 16t dinh ki (2 tuan 1 1an). Nho vay
giup 16p dém 160t gitt duwoc do thoang khi va tranh
nhiét do lén qua cao, thich hop cho sy phat trién
ctia hé VSV trong dém 16t.

Két qua phan tich trong ca qua trinh theo déi
cho thdy, cac chi tieu VSV nhin chung cé xu
huéng tang lén theo thoi gian luu ctia dém 16t
trong chuéng nuoi. Cu thé, mat do VSV téng so
ctia mau dém 16t tai ngay dau tién ché phdm duoc
stt dung cho chuéng nuéi 1a 4,5.10 CFU/g, mat do
nay tang lén sau 11 ngay st dung ché phim, dat

1,4¥10® CFU/g. Sau 21 ngay, két qua mat do VSV
téng so tro vé 4,3.10" CFU/g, tuong duong voi két
qua cta ngay dau tién (do vira duoc bd sung dem
16t méi @) va thap hon mat do VSV tdng s6 cia dot
lay mau ngay thir 11 nhung khong nhiéu. Két qua
phan tich mat do cta VSV téng s6 trong dot ldy
mau thtt 5 (sau 32 ngay) dat 1,3*10" CFU/g, c6 thé
do VSV trong dém 16t méi va cii can thoi gian thich
nghi trong diéu kién moi truong bat dau co su gia
taing nhiéu chat doc hai gay ra anh huéng, xung
dot dan dén lam gidm mat do VSV téng s6 & dot
lay mau thit 4. Tuy nhién, sau d6 két qua phan tich
mat do VSV téng so da tang lén & cac dot 1dy mau
5, 6 khi VSV da thich nghi v6i diéu kién moi
truong va ting mat do tré lai. Nhu vay, trong suot
thoi gian st dung dém lot, mat do VSV téng s6 déu
dat tren 10” CFU trén 1 g vat lieu. Mat do cac VSV
khong c6 loi tir chat thai cia bo nhw: E. coli
coliform, E. coli chiu nhiét, coliform chiu nhiét va
Salmonela, déng thoi duoc kiém tra trong mau
dem 16t. Két qua cho thdy, cung véi s6 luong VSV
téng s6 va khoi luong chat thai trong dém 1ot ting
modi ngay thi cac loai nay ciing ting. Dac biét, sau
54 ngay st dung, mat do cac loai nay tang lén rat
cao, E. coli tdng s6 dat 1,3*10" CFU/g, coliform
tbng so len toi 2,9*10° CFU/g dém 16t va
Salmonella 1a 1,3*10° CFU/g. Su tang manh cta
cac nhom vi khudn nay sé anh hudng t6i hoat
dong ctia nhém sinh véat ¢6 loi trong dém 16t.

3.1.2. Hién trang mdi truong khong khi xung
quanh chudng nuéi

Béng 2. K&t qua phan tich cic miu khong khi xung quanh chudéng nuéi

Chi tiéu Nhiét | Podm | SO: NO, HS | NH,; | VKHK
Ngay sitdung demlot | 2 CO | &) | (ug/m?) |(ug/m?) | (ug/m? |(ug/m?) |(CFU/m’)
0 190 | 64,1 <45 <45 <24 <15 | 7,2%10°
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11 25,9 42,7 130,0 <45 <24 75,0 1,02*10*
21 32,9 46,1 273,0 <45 <24 1705 1,2*10*
32 26,9 77 181,0 <45 <24 859,0 1,1*10*
42 21,9 70,4 412,0 <45 <24 2167 8,5%10°
o4 24,2 83,5 <45 <45 50,0 130,0 8,4*10°
Cac quy chuén so sanh
QCVN 05:2023/BTNMT [38] 350 200 42 200
79:2011%(3:;\1]11:111311\1\1'1\ [39] 6953 6953 1,0+10°

Ghi chi: VKHK' - Vi khudn tong so hiéu khi

Cac chi tieu phan tich chat lwong mau khong
khi chudng nuoi duoc Iua chon dua trén dic trung
phat thai chat thai chan nudi va dugc so sanh voi
QCVN 05:2023/BTNMT [38]. Két qua phan tich
cac mau khong khi dugc so sanh véi QCVN 01-
79:2011/BNNPTNT [39].

Két qua cho thdy, nhiet do va do 4m trong qua
trinh thi nghiém bién d6i kha rong, nhiét do thap
nhat 1a 19°C va cao nhat 1a 32,9°C, trong khi do 4m
khong khi cting bién ddi kha rong, tir 42,7 - 83,5%.
Két qua phan tich cac mau ldy lan dau (0 ngay),
chi tieu SO,, NO,, H,S va NH, déu dudi nguong
phat hién, chi tieu NO, van khong phat hién & 5
dot 14y mau tiép theo. Tong bui lo ltmg trong céac
mau dao dong trong khoang 85 - 105 pg/m?, déu
thdp hon tiéu chudn cho phép ctia QCVN
05:2023/BTNMT [38] va trong cac dot phan tich
hau nhu khong tang nhiéu so voi mau ldy dot dau.
Hai chi tiéu SO, va H,S 1a cac khi théi sinh ra tir su
phan huy protein, két qua phan tich cac mau sau
11, 21, 32 va 42 ngay déu khong phat hién néng do
H,S, trong khi nong do ctia SO, kha cao. Tuy
nhién, két qua mau sau 54 ngay noéng do khi H,S
tang cao dot ngot lén 50 pg/m?, vuot trén nong do
cho phép cac chat khi doc hai trong khong khi
theo QCVN 05:2023/BTNMT [38]; trong khi do,
néng do SO, gidm dot ngot dudi ngudng dinh
luong. Nhu vay, trong 42 ngay dau dung dém lot,
thanh phan luu huynh trong chat thai duoc hé VSV

chuyén hoéa thanh dang SO, 1a cht1 yéu. Chi c6 két
qua dot 5 la vuot nguong cho phép theo QCVN
05:2023/BTNMT [38], nhung dén 54 ngay thi san
phidm chuyén hoéa cha yéu l1a H,S, dan dén mui
thoi taing manh. Mat do vi khudn hiéu khi téng so
duoc x4c dinh trong ca 6 dot cho két qua co su
bién dong nho, trong khoang 7,2.10° - 1,2.10*
CFU/m?®. Mac du dém 16t sinh hoc cé mat do VSV
rat 16n nhung VSV tong s6 trong mau khong khi
déu rat thap so voi nguéng cho phép theo QCVN
01-79:2011/BNNPTNT [39]. Két qua phan tich
NH, cho két qua khac biét ro rét nhat trong cac
dot phan tich. Dot dau chua phat hien NH, trong
mau, sau 11 ngay noéng do NH, trong khong khi
tang nhanh lén 75 ug/m?® va t6i 1.705 pg/m? sau 21
ngdy dung dém 16t. Két qua dot 4 (sau 32 ngay)
giam, do duoc b6 sung dém 16t méi nén ting kha
nang hap phu nudc thai cia dém 1ot, luong khi thai
NH; ciing nhu SO, cung giam. Nong do khi NH,
tang manh & lan 14y mau sau 42 ngay va giam dot
ngot & 1an 14y mau sau 54 ngay. Néng do khi NH,
trong 3 dot ldy mau (21, 32 va 42 ngay) vuot
nguong cho phép theo QCVN 05:2023/BTNMT
[38] nhiéu lan, nhung doi chiéu voi QCVN 01-
79:2011/BNNPTNT [39] thi két qua van thap hon
nguong cho phép rat nhiéu.

Nhin chung, chat luong cdc mau khong khi

xung quanh chudng nudi trong thoi gian thi
nghiém c6 mot s6 mau vuot ngudng so véi tieu
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chuin chat luong khong khi xung quanh, dic biét
1a chi tieu NH,, nhung theo quy chuin vé vé sinh
chuéng nudi thi cac két qua déu dudi nguong cho
phép nhiéu lan. Két qua phan tich chat luong cac
mau khong khi xung quanh ciing cho thdy, cé su
bién d6i kha manh va dong bo ctia cac chi tiéu
trong khoang tir 42 - 54 ngay st dung dém 16t. Sy
thay ddi nay co thé do luong chat thai da bao hoa
trong dém 16t va hé sinh vat trong 16p dém 16t da
c6 sy thay dai 1on, téng s6 vi khudn ting manh va
s6 luwong cac vi khudn khong co loi nhu: Coliform,
E. coli, Salmonella ciing tang manh da tao ra sy
canh tranh giita cac nhom vi khuén.

Bén canh d6, dém 16t sinh hoc giup cho bo
trong 16 thi nghiém luon sach sé, di lai va nghi
ngoi thoai mai do duoc sinh hoat trén 16p dém ém
va kho, vi vay chung luén té ra rat thodi mai,
khong c6 con nao bi bénh méng chan. Dong thoi,
tréen dém 16t c6 rat it rudi, mudi nén bo khong bi
anh hudng bdi cac loai nay.

3.2. Phat thai KNK khi ding dém 16t sinh hoc
trong chin nudi bo thit

Mau thu dot 1 1a ngay sau khi rai dém 16t,
lwong chat thai chua c6 nén qua trinh phan hay
yém khi chat thai chua xdy ra vi trén dém 16t hau
nhu chua cé chat thai, do d6 két qua phat thai cac
KNK trén nén dém 16t duoc phan tich tir dot lay
mau thir 2.

3.2.1. Dién bién phat thii CO,

Phat thai CO, dién ra manh mé, ting dan theo
thoi gian va dat do phat thai dat manh nhat trong
khoéang 21 - 32 ngay, he s6 phat thai CO, do duoc &
ngay thtr 32 dat 17,51 kg/tan vat chat kho dém
16t/ngay. Tuy nhién, két qua do duoc & ngay thi
42 hé s6 phat thai CO, lai gidm manh con duéi 10
kg/tan vat chat kho/ngay va dén ngay thir 54 he
s6 phat thai tang nhe lén 11,44 kg/tan vat chat
kho/ngay. Phat thai CO, kha cao, nguyén nhan
chinh 1a do trong l6p dém 16t sinh hoc da duoc bd
sung mot luong kha 16n ching vi khuin phan giai
hiéu khi cac hop chét hitu co. Cac vi khudn nay da
duoc kich hoat 10 ngay trong qua trinh 4 16p dém
nén hoat luc vi khudn rat manh, dan dén qua trinh
phan hay hi€u khi dién ra manh mé.

Téng luong phat thai khi CO, trong cong thic
chan nuoi véi dém 16t sinh hoc trong giai doan thi
nghiém 1a 719,9 kg/tan vat chat kho/54 ngay. Voi
dién tich chuong 1a 100 m? va 20 con bo, hé s6 phat
thai CO, tinh duoc theo dién tich la 30.000
mg/m?/gid, luong phat thai CO, nay gip 3 lan so
voi két qua nghién ciu cta Jaderborg va cs (2021)
[21], theo @6 khi nghién cttu su phat thai KNK voi
quy mo phong thi nghiém, véi viec bé sung phan
va nuoc tiéu cta gia stc 3 1an mdi tuan vao dém 16t
duoc lam tir cac vat lieu khac nhau, da do duoc
dém 16t lam tr rom ltia mi phat thai CO, khoang
10.000 mg/m?/gio, dém 1ot lam tir dam gb thong
phat thai CO, khoang 6.000 mg/m?/gio. Su phat
thai CO, cao & giai doan dau dung dém 1ot c6 thé
giai thich do VSV hiéu khi hoat dong manh mé,
l6p dém 16t toi xop, dién tich tiép xtic cta chat thai
va VSV trong dém 16t v6i khong khi rat lon, nén
qua trinh phan giai hiéu khi tao CO, dién ra manh
lam tang phat thai CO.,.

Phat thai CO2

)

5,0

20,0

kg/tan dém 1ot kho/ngay

11 21 32 42 54
Ngay st dung dém lot
Hinh 1. Dién bién phat thai khi CO, trong qua
trinh nghién ciru

3.2.2. Dién bién phat thai CH,

Phat thai CH, tir dém 16t sinh hoc dién ra rat
cham trong 3 dot ldy mau dau (11, 21 va 32 ngay).
Sau do, phat thai CH, tang dan sau ngay thi 42,
tuong tng voi su suy giam trong phat thai CO,.
Tong luong phat thai khi CH, 1a 0,38 kg CH,/tan
dem 1ot kho/ngay, tuwong tng véi 20,28 kg
CH,/tan dem lot kho trong 54 ngay. Trong 20,28
kg CH, c6 chia 15,21 kg carbon, tuong tmg véi ty
lé mat carbon dang CH, 1a 1,52%. Néu tinh trong
42 ngay dau st dung dém 16t thi hé so phat thai
CH, 1a 0,05 kg/tan dém 16t kho/ngay, rat nho so
v6i su phat thai & giai doan sau 42 ngay. Theo thoi
gian, lvong chat thai bo tich liy trong dém 16t ting
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lén, qua trinh phan giai hiéu khi dién ra trong giai
doan dau tiéu thu oxi trong 16p dém, tao ra moi
treong yém khi phia duéi 16p dém, tao diéu kién
cho qua trinh phan hay yém khi tao ra CH, ngay
cang tang (Hinh 2). Déng thoi, do mat do VSV
trong dém 16t ting manh, ting su canh tranh oxi
nén hoat dong hao khi giam va hoat dong yém khi
tang len. Tt két qua trén, c6 thé du doan phat thai
CH, se tiép tuc ting trong giai doan ti€p theo do s6
lwong vi khudn hao khi khong c6 loi va luong chat
thai ting lam cho ham luong oxi khuéch tan cho
phan hay hao khi ngay cang giam, thuc ddy qua
trinh phan giai yém khi.

Pht thai CHq

ey

02,50

< 2,00

= 1,50

:g.
£ 1,00

20,50

0,00 O —————
11 21 32 42 54
Ngay st dung dém 16t

Hinh 2. Dién bién phat thai khi CH, trong qua
trinh nghién ctru

Theo Nguyén Quang Khai, Nguyén Gia Luong
(2010) [40], co ché phan huy cac hop chat hitu co
ttr phan va nudc thai gia suc, gia cam dudi tac dong
ctia cac VSV yém khi hay hao khi tao thanh cac
chat hoa tan va chat khi. Sau d6, qua trinh tiép tuc
trai qua rat nhiéu phan tng hoéa hoc khac nhau dé
chuyén hoa cac nguyén t6 carbon, hydro, oxi
thanh cac khi methane va carbonic. Qua trinh
phan giai duoc dé xuat dién ra theo hai giai doan
nhu sau:

Giai doan 1: Oxi hoa cdc hop chat hitu co

C.H,0, +(x+¥-%)0, »>xC0,+IH,0
2 2 2

Giai doan 2: Tong hop céc t€ bao moi

nC,H,0, +1NH, +11(x+%— % -5)0, > (C,H,NO,), +n(x-3)CO, +%1(y ~HH,0

Giai doan 3: Phan huy noi sinh
(C5H7N02)n + 5I102 — 5HC02 + IlNH3 + 2I1H20

VSV hiéu khi sinh truéng va sinh san manh
meé dé phan huy cac chat hitu co thong qua qua
trinh oxi hoa. V6i dém 16t sinh hoc trong chin
nuoi, lwong chat thai ting 1én theo thoi gian, luong
vi khudn khong c6 1oi ting lén canh tranh oxi voi
cac vi khuin c6 loi, dan dén phan giai hiéu khi
giam dan, phan giai yém khi ting lén. Qua trinh
phan giadi yém khi, cac hop chat hitu co nhu
xellulozo, tinh bot bi oxi héa thanh cac axit hitu co:

2 (CyH,,0,). + 2n H,0 — 6n CH,COOH

Ti€p theo 1a su phan hiy axit axetic tao ra CO,
va H,:
CH,COOH +2H,0 - 2CO, +4 H,

Sau d6 1a qué trinh téng hop khi methane tir
phan tng hoa hoc gitta CO, va H, dudi tac dong
ctia cac vi khuin yém khi:

CO, + 4H, —> CH, + 2H,0

Cé rat it nghién ctru vé phat thai KNK cda
dém 16t sinh hoc. Theo Jaderborg va cs (2021)
[21], nghién cttu quy mo6 phong thi nghiém, cac
yéu t6 pH, do xop, do 4m, nhiét do, do day caa
dem 16t va tudi tho ctia dém 16t sinh hoc 1a cac yéu
to6 chinh 4nh huéng dén kha nang giam phat thai
CH,, N,O va mot so6 chat khi doc. Véi mo hinh
thung cao 0,42 m, duong kinh 0,38 m, 400 g dém
16t, & 30°C, b6 sung 900 g phan, 900 g nudc tiéu gia
suc va 200 g vat lieu dém 16t mdi tuan, su phat thai
khi methane do dugc & tudn tht 6 la 12,59
mg/m?/gi¢ voi vat lieu dem 1ot 1a vo than cay ngo.
Theo Bo Tai nguyén va Moi truong (2022) [41],
kha nang san sinh khi CH, t6i da tir chat thai cta
bo thit 1a 0,13 m®/kg chat thai, trong dwong 92,9
kg CH,/tan chat thai; he s6 chuyén déi CH, cta
chat thai vat nuéi duoc xtt li bing hé thong dém 16t
sinh hoc & vung c6é nhiét do trung binh trén 25°C
1a 1,5%, tic 1a phat thai 15 kg CH,/1 tan chat thai.
Nhu vay, phat thai CH, tir dém 16t sinh hoc lam tir
rom va vo cay keo thdp hon nhiéu so véi hé so
phat thai t6i da duoc cong bo cta Bo Tai nguyén
va Moi treong (2022) [41]. Tur két qua phan tich
dic diém cta dém 16t sinh hoc, da xay dung méi
twong quan gitta phat thai CH, va N,O vé6i dac
diém dém 16t bang phian mém IBM SPSS (2023),
két qua duoc trinh bay trong bang 3 va 4.

36 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 8/2024



KHOA HOC CONG NGHE

Bang 3. Su tuong quan giita phat thai khi CH4 véi dic diém cta dém 16t

MGéi twong quan giita cac thong s
Céc thong s CH, | TongVSV | Do4dm | Nhietdo | Do xop
Tuong quan Pearson 1 0,999 -0,030 0,850" 0,867
CH,
Mic do dang ké (t) 0,000 0,955 0,032 -0,025
Tuong quan Pearson | 0,999 1 -0,009 0,857 0,866"
Téng VSV
Mic do dang ké (t) 0,000 0,986 0,029 0,026
Tuwong quan Pearson -0,030 0,95* 1 0,977** 0,91**
Do 4m
Mtc do dang ké (1) 0,955 0,086 -0,738 0,77
Tuong quan Pearson | 0,850 0,857 0,977** 1 0,957
Nhiét o
Mic do dang ké (t) 0,032 0,029 -0,738 0,003
Tuwong quan Pearson | 0,867 0,366 0,154 0,957 1
bo xop
Mic do dang ké (t) -0,025 0,026 0,771 0,003
* Twong quan cé y nghia & muc 0,05
** Tuong quan c6 y nghia & mic 0,01

Bang 3 cho thdy, luong phat thai khi CH, c6
xu huéng ting va ty le thuan véi téng VSV
(0,999), nhiet @6 (0,857) va ty 1é nghich voi do
x0p (-0,025). Diéu nay cho thay, do xo6p cang
giam thi luong oxi khuéch tan vao trong dém 16t
cang gidm va nhiét do ting dan t6i qua trinh hoat
dong cua VSV trong moi truong yém khi ting,
thuc ddy qua trinh phan gidi yém khi. Bén canh
d6, bang phan mém IBM SPSS cho thdy, hé so
tac dong P ctia cac yéu to giam dan, lan luot 1a
téng VSV, @6 xop, nhiet do. Diéu nay cho thay, do
x0p ty lé thuan véi ham luong oxi khuéch tan
trong dém 16t va ty 1é nghich voi nhiét do dan toi
do xo6p cang giam thi luong oxi khuéch tan vao
trong dém 16t cang gidm va nhiét d¢ ting dan toi
hoat dong cta VSV yém khi ting, qua trinh phan
giai yém khi ting manh.
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3.2.3. Dién bién phit thai N,O

Phat thai N,O cta 1op dem 16t & 11 ngay dau
tien cua thi nghiém rat thap sau d6 ting dan &
ngay tht 21 va dat dinh & ngay tht 32 cia thi
nghiém, sau d6 giam nhanh & ngay tht 42 va tiép
tuc giam nhanh & ngay thit 54 (Hinh 3).

Phat thai N2O

W

tan dém 16t kho/ngay

g

Ngay st dung dém 1ot

Hinh 3. Dién bién phat thai khi N,O
trong qua trinh nghién ciru
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Phat thai khi N,O trung binh trong thoi gian
nghién ctu 1a 60 g N,O/tdn dém 1ot kho/ngay,

tuong tng voi luong phat thai N,O 1a 3,37 kg/tan
vat chat kho trong 54 ngay (Hinh 3).

Bang 4. Su tuong quan gitta N,O véi dic diém cta dém 1ot

M6i tuong quan gifra cac thong s6
Céc thong so N,O |TéngVSV| Do4m | Nhietdo | Do xop
Tuwong quan Pearson 1 0,959™ 0,810 0,890 0,987
N,O
Mitrc do dang ké (t) 0,000 0,955 0,032 -0,025
Tuong quan Pearson 0,999 1 -0,009 0,857" 0,866
Téng VSV
Mtc do dang ké (t) 0,000 0,986 0,029 0,026
Tuong quan Pearson -0,030 0,95* 1 0,977** 0,91**
bo 4m
Mtc do dang ké (t) 0,955 0,.086 -0,738 -0,77
Tuong quan Pearson 0,850" 0,857 0,977** 1 0,957
Nhiét do
Mtrc do dang ké (t) 0, 032 0,029 -0,738 0,003
Twong quan Pearson 0,367 0,866" 0,154 0,957 1
Do xop
Mitc do dang ké (t) -0,025 0,026 0,771 0,003
* Tuwong quan c6 y nghia & mttc 0,05
** Tuong quan c6 y nghia & muc 0,01

Amoniac dwoc gidi phong tir qua trinh phan
hay ure trong nudc thai chian nuoéi trdi qua qua
trinh phan hdy ctia VSV hiéu khi chuyén thanh
nitrat:

NH,'+ 20, — NO, + 2H* + H,0

Sau d6, qua trinh hoat dong cta cac VSV
yém khi chuyén hoa nitrat thanh khi N,O, cac vi
khuidn chuyén héa NO; thanh NO, roi thanh
N,O trong diéu kién yém khi. Theo thoi gian, su
tich tu ctia phan va nuéc thai cua bo hang ngay
tang 1én va mat do VSV trong 16p dém ciing
tang, do vay phat thai N,O tang dan trong giai
doan 32 ngay dau thi nghiém. Sang giai doan sau
32 ngay, qua trinh phan hay dém 16t khién cho
déem 16t toi xOp, st trong quan nghich bién giita

N,O va do x6p (-0,025) va qua trinh tich tu nuodc
tiéu chtra oxi dan dén qua trinh yém khi khong
hoan toan dién ra, lic nay N,O sé giam. Déng thoi,
sau 42 ngay, hoat dong yém khi phan giai chat hitu
co tao CH, tang manh sé canh tranh v6i qua trinh
phan giai NO,, lam cho chuyén hoa nitrat giam.
Hinh 4 mo ta dién bién hé s6 phat thai cac
KNK trong 54 ngay thi nghiém tuong Gng véi cac
duong minh hoa hé s6 phat thai CO, (hé so phat
thai CO, chia 10 1an), hé s6 phat thai N,O va hé so
phat thai CH,. Két qua cho thdy, su phat thai cha
yéu la CO,, tic 1a qua trinh phan hay hao khi la
cht yéu trong 42 ngay dau, sau d6 luong phat thai
CO, tang nhe trong khi CH, ting rat manh. Diéu
d6 chung t0, sau mot thoi gian st dung, s6 luong
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VSV c6 hai tiang 1én, canh tranh hoat dong véi VSV
c6 loi, lwong chat thai trong dém 16t dat mirc bao
hoa, lam gidm manh hoat dong phan giai hiéu khi
va qua trinh phan gidi yém khi ting lén. Day la
mot két qua mang lai goi ¥ tot cho thoi han st
dung dém 16t 1a khoang 42 ngay dé giam thiéu qua
trinh phat thai khi methane. Sau thoi gian 42 ngay,
mac du dém 16t van dugc dung ti€p tuc dén 54
ngay ma khu chuéng nuéi van khong c6 mui ning
né (nong do khi NH,, SO, va H,S thap) va bo van
rat khoe manh, tuy nhién, luwong phat thai khi
methane ting manh. Vi vay, khuyén cdo sau 42
ngay dém 16t can thiét duoc ldy ra mang di G thanh
phan bon va thay bang mot 16p dém 16t méi, hoac

thay thé mot phan bang dém 16t méi két hop véi
dao déu.

HE SO PHAT THAI CAC KNK
N20 CH4 C02/10

KG/TAN PEM LOT KHO/NGAY

0 10 20 30 40 50 60
SO NGAY DUNG PEM LOT

Hinh 4. Dién bién phat thai cac KNK trong 54

ngay thi nghiém
Bang 5. He s6 phat thai KNK trung binh tinh theo 42 ngdy (F42) va 54 ngay (F54)
Chi tieu KNK CO, N,O CH, CO.eq
Heé s6 phat thai trung binh F42 F54 | F42 F54 F42 | F54 | F42 F54
(kg khi thai/1 tdn dém 16t
kho/ngay) 14,36 | 13,33 | 0,07 | 0,06 | 0,05 | 0,38 | 36,37 | 41,33

Viéc tinh to4an hé s6 phat thai trung binh theo
s6 litu 42 ngay nghién ctu (F42) va 54 ngay
nghién ctru (F54) cho thdy, hé s6 phat thai trung
binh ctia 1 tdn dém 16t kho duoc st dung phat thai
CO, va N,0 giam (F54< F42), phat thai CH, F54
tang so voi F42 gan 8 1an. Do d9, tong hé s6 phat
thai quy theo CO, twong duong F54 ciing cao hon
so voi F42 rat nhiéu.

4. KET LUAN VA KIEN NGHI
4.1. Két luan

Hién trang phat thai cac KNK phu thudc vao
thoi gian st dung dém 1lot, do xop, nhiét do va
mat do VSV. Giai doan dau st dung dém lot cha
yéu 1a qua trinh phan hay hiéu khi, luong phat
thai CO, kha 1én va dat cuc dai trong khoang tir
21 - 32 ngay, sau do6 phat thai CO, giam, qua trinh
yém khi tr& nén chiém wu thé. Trong 42 ngay
dau, phat thai CH, rat thap, chi tir 0,6 - 151 g/t4n
dem lot kho/ngay; sau do6 ting lén rat manh & lan
lay mau 54 ngay, lén toi 2,28 kg/tdn dém 16t
kho/ngay va duwoc du doan con ti€p tuc tang.
Phan mém thong ké IBM SPSS (2023) cho két
qua su phat thai CH, ti lé thuan véi mat do VSV

va nhiét do, trong khi ti 1é nghich véi do xop.
Phat thai N,O dat cuc dai & ngay thi 32 sau dé
giam manh. Sau khoang 42 ngay st dung dém 16t
sinh hoc, phat thai CH, ting rat nhanh con phat
thai CO, va N,O déu giam, do d6 khuyén cdo st
dung dem 16t trong 42 ngay sau d6 can thay thé 1
phan hoic toan bo dém 16t, i phan dém lot da st
dung d@é lam phan bon.

Moi truong khong khi xung quanh chudng
nuodi cé6 mot s6 chi tieu & mot s6 dot phan tich vuot
nguong cho phép theo QCVN 05:2023/BTNMT,
d6 1a NH, cua dot 3, 4, 5; H,S dot 6 va SO, ctia dot
5, nhung két qua déu rat thap so véi giéi han cho
phép theo QCVN 01-79:2011/BNNPTNT.

bém 16t trong qua trinh st dung c6 thay déi it
vé mot so dac trung nhu do 4m, do xop. Téng VSV
trong dém 16t ting lén theo thoi gian st dung,
déng thoi, s6 luong cac vi khudn co hai cling ting
lén, dan dén su canh tranh va xung dot gitra nhom
vi khuén c6 loi va vi khuén c6 hai trong dém 16t.

4.2. Kién nghi

Can c6 thém nghién ctu vé cong thic phoi
tron vat lieu lam dém 16t (rom ra, vo ciy keo va
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ché phdm vi sinh) dé tim ra cong thic t6i vu nhat,
giup kéo dai thoi gian st dung, giam phat thai
KNK va cac khi c6 hai; dong thoi tiét kiém chi phi,
tang loi nhuan cho nguoi chan nuéi.
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GREENHOUSE GAS EMISSIONS FROM BIO-BEDDING IN COW FARMING
Nguyen Thi Hien!, Nguyen Duc Luong™2, Hoang Hiep"?2
! Faculty of Natural Resources & Environment, Vietnam National University of Agriculture
?Academy for Green Growth, Vietnam National University of Agriculture
Summary

Researching a way to reduce greenhouse gas (GHG) emissions from livestock waste is very
important now. The study assessed of the GHG emissions from biological bedding made from
straw and acacia bark in beef cattle raising. The experiment was conducted with 20 cows on a
barn with 100 m? area. The experiment time was 54 days and there were 6 sampling times. The
results showed that the GHG emissions in the early stages of using bedding was mainly the
aerobic decomposition process, the amount of CO, emissions was quite large and reached a
maximum in the period from 21 days to 32 days, then it decreased and the process Anaerobic
became dominant. During the first 42 days, the CH, emissions was very low, from only 0.6
grams/ton of dry bedding/day to 151 grams/ton of dry bedding/day; then increased very
strongly at the 54 - day sampling up to 2.28 kg/ton of dry bedding/day and is predicted to
continue to increase. IBM SPSS statistical software (2023) shows that the CH, emission was
proportional to the microbial-density and temperature while it was inversely proportional to the
porosity. The N,O emissions peaked at the 32" day and then decreased sharply. CH, emissions
increased very rapidly after 42 days of using the bedding while both CO, and N,O emissions
decreased. Comparing the average converted emission factor over 42 days (F42) and 54 days
(F42) showed that F42 was much smaller than F54. Thus, bio-bedding should be replaced or
partially replaced after 42 used days to limit methane emissions. In addition, the H,S, NH; and
SO, indicators of air samples around the cages in some sampling times exceeded the allowable
thresholds of surrounding air environment (QCVN 05:2023/BTNMT) of the Ministry of Natural
Resources and Environment but all of them were very low compared to the barn hygiene
standards (QCVN 01-79:2011/BNNPTNT) of the Ministry of Agriculture and Rural Development.

Keywords: Greenhouse gases (GHGs), bio-bedding, emissions, cow farming, agricultural by-
products.
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