KHOA HOC CONG NGHE

ANH HUONG CUA MUC BIOCHAR SAN XUAT TU ROM
LUA BO SUNG VAO KHAU PHAN BEN LEN MEN DA CO
VA PHAT THAI KHi METAN TRONG BIEU KIEN IV VITRO
binh Vin Diing!, L& Dtic Thao!, Than Thi Thanh Tra?!,
V6 Thi Minh Tam!, L& Dirc Ngoan', L& Dinh Phiing?
TOM TAT
Muc tiéu ctia nghién cttu nay nham danh gia 4nh huéng ctia mic bé sung biochar vao khiu phan dén khi
meétan phat thai, ty 1é tiéu hoa vat chat kho (DM), chat hitu co (OM), gia tri pH va néong do NH,-N trong
diéu kién in vitro. Thi nghiém duoc b6 tri ngau nhién hoan toan véi 5 nghiém thic tuong tng véi 5 mitc b
sung biochar 13 0, 1, 3, 5 va 7% (theo DM) trong kh4u phan, médi nghiém thtc lap lai 5 1an. Biochar duoc san
xudt tir rom laa véi nhiét do nhiet phan 700°C. Lwong khi tong s6, khi métan san sinh, ty Ié tiéu hoa DM va
OM, gia tri pH va néng do NH.-N duoc xac dinh tai cac thoi diém 4, 24 va 48 gio sau khi 4. Két quéa nghién
cttu cho thay, mic biochar trong kh4u phan c6 anh huéng dén téng luong khi va khi métan san sinh
(P<0,01), tong lwong khi va khi métan san sinh c6 xu huong gidm khi ting muc biochar trong khiu phan.
Céc muc biochar trong kh4u phan da khong anh hudng dén gia tri pH ctia khéi o (P>0,05). Tang muc
biochar trong kh4u phan da 4nh huéng dén ty Ié tiéu hoa DM va OM ciing nhu néng do NH,-N (P<0,05).
Nhin chung, khi bé sung biochar & mitc 1 hoac 3% trong kh4u phan da khong anh huéng dén ty lé tieu hoa
DM, OM va nong d6 NH;N so v6i khong bd sung biochar. Tuy nhién, khi taing mitc bd sung biochar len 5
hoac 7% trong khau phan da lam gidm ty lé tieu hoa DM, OM va néng do NH.-N. Ttr két qua nghién cttu co
thé két luan, b sung biochar & mtc 3% trong khdu phan (theo DM) da lam giam phat thai khi métan ma
khong anh hudéng dén ty lé tiéu hoa DM, OM va nong do NH,-N.

Titkhoa: Rom lia, khi métan, khi nha kinh, /én men in vitro.

va phut hop voi thuc té dé diéu khién qua trinh lén
men da co, giam phat thai khi métan ma khong lam
gidm nang suit chan nuoi.

1. AT VAN BE

O gia stc nhai lai, qua trinh lén men & da co da
tao ra mot luong khi métan, khi métan san sinh tw

duong tiéu hoa chiém 40% tong luong khi nha kinh Biochar (than sinh hoc) la san phdm duoc sin

phat thai cta nganh chan nudi trén toan ciu, trong
d6 & bo chiém khoang 77%, tiép theo 1a trau khoang
13% va 10% con lai 1a tir gia suc nhai lai khac nhu dé,
cuu (Gerber et al, 2013). Phat thai khi métan khong
nhitng gay hiéu tng nha kinh ma con lam mat mat
ning luong an vao cua gia suc nhai lai, woc tinh
khoang 2 - 12% (Johnson va Johnson, 1995). Do vay,
cac chién luoc giam thiéu phat thai khi métan c6 tam
quan trong vé moi truong, kinh t€ va an ninh luong
thuc. Nhu cau vé thit va sita trén toan thé gioi du
kién sé ting gap do6i vao nam 2050, luong khi métan
ciing du doan sé ting dong thoi theo cdp s6 nhan
(Gerber et al, 2013). Cac nghién cttu cho thdy nhiéu
loai thitc an b6 sung c6 thé giam thiéu duoc phat thai
khi métan (Knapp ef al, 2014), tuy vay van con sy
khac biét vé hiéu qua tac dong. Cac nghién ciu can
duoc thuc hién dé tim ra cac chién luwoc moéi, an toan
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xudt tir cAc ngudn nguyeén lieu giau cellulose sau khi
duoc nhiét phan & nhiét do cao trong diéu kién
khong hodac it oxy. Gan day, biochar duoc cho 1a chat
phu gia c6 nhiéu tiém ning dé lam gidm phat thai khi
métan tir duong tiéu hoa, tuy nhién thong tin vé cac
nghién cuu lién quan dén biochar bé sung vao khau
phan an van con han ché (Cabeza et al, 2018).
Biochar c6 tinh chat 1a giau carbon va x6p, c6 cau
trac 16 rong phtc tap, diéu do lam cho biochar cé
dién tich bé mat 16n, do vay c6 nhiéu kha nang héap
thu nudc, khi (Gurwick et al, 2013). Biochar da duoc
stt dung dé cai tao dat, c6 nhiéu nghién cttu cho thay
biochar bén vao dat da cai thién tich lay dinh duong
va giam phat thai khi hiéu tmg nha kinh tir dat
(Lehmann va Joseph, 2009). Trong chin nuoi, nhiéu
nghién ctru cho thdy bd sung biochar trong khiu
phan da c6 tiém nang lam gidm khi métan ca trong
diéu kién in vitro va in vivo, bd sung biochar lam
giam khi meétan phat thai so véi khong bd sung
biochar (Leng et al, 2012a; Hansen et al, 2013;
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Calvelo et al, 2014; Saleem et al, 2018; Cabeza et al,
2018; Winders et al, 2019). Tuy nhién, hién van con
it cac nghién ctru dnh hudng ctia mic biochar dén
phat thai khi meétan, do vay st dung bao nhiéu
biochar trong kh4u phan van chua duoc tra 10i thod
dang. Muc tiéu cia nghién cttu nay nham danh gia
anh hudng cta viéc b6 sung cac mirc biochar san
xudt tt rom lda trong khdu phan dén luwong khi
meétan phat thai, ty 1é tiéu hoa vat chat kho, chat hiru
co, gia tri pH va nong d6 NH;-N trong diéu kién in
vitro.
2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat lieu

Nghién cttu duoc thuc hién tai Phong thi nghiém
Khoa Chan nu6i Thu y, Truong Pai hoc Néng Lam,
Dai hoc Hué. Biochar duoc san xuat tir rom lda va
nhiét phan & nhiét do 700°C theo mé ta bdi Nguyen
et al. (2018). bac diém cta biochar gdm 96,6% DM,
78,7% OM, 69,4% C, 2,3% H, 8,7% O, 0,6% N, 0,6% P,Os,
0,7% K,0, dién tich bé mat 1a 211,6 m?/g, kha nang
gitt nuoc 1a 6,6 va pH 9,02. Khdu phan gdm c6 70% 1a
thitc an tho (rom) va 30% la thic an tinh, cac nguyén
lieu ctia khau phan dugc nghién nhé 1 mm sau dé6
tron déu voi nhau. Biochar duoc tron vao khau phan
voity1le 0, 1, 3, 5 va 7% (theo DM). Khiu phan sau
khi tron biochar duoc tién hanh phan tich thanh
phan ho4 hoc (Bang 1).

Bang 1. Thanh phan nguyeén liéu, ty 1 phdi tron va gia tri dinh dudng ciia khiu phén

Chi tiéu Miic biochar trong khiu phan (% DM)
0 1 3 5 7
Nguyén liéu
Rom laa 70 70 70 70 70
Bot dau nanh 15 15 15 15 15
Bot ngo 8 8 7 6 5
Cam gap 7 5 4 3
Biochar 0 1 3 5 7
Téng 100 100 100 100 100
Gia tri dinh duong
DM (%) 86,2 87,7 874 88,2 88,4
Ash (% DM) 10,1 10,5 10,8 11,1 11,5
OM (% DM) 89,9 89,5 89,2 88,9 88,5
CP (% DM) 11,0 10,7 10,5 10,4 10,3
EE (% DM) 5,71 5,52 5,39 5,22 5,03
NDF (% DM) 50,0 50,1 49,7 49,5 49,4
ADF (% DM) 32,1 31,8 31,8 31,7 31,6

Ghi chu: DM: Vat chat kho;, OM: Chat hiru co; CP: Protein thé; EE: Mo tho; NDF: Xo khong tan trong
moi truong thuy phan trung tinh; ADF: Xo khong tan trong moi truong thuy phan axit

2.2. Thiét ké thi nghiém

Thi nghiém duoc thiét ké ngau nhién hoan toan
gom 5 nghiém thic twong tng voi 5 mic bé sung
biochar vao khdu phdn gém 0, 1, 3, 5 va 7% (theo
DM), méi nghiém thitc 1ap lai 5 1an. Khi téng s6 va
métan san sinh, ty 1é tiéu hoa in vitro DM va OM, dac
diém dich da c6 (pH va N-NH;) duoc xac dinh tai cac
thoi diém 4, 24 va 48 gio. Téng s6 c6 75 lo thuy tinh
duoc stt dung dé i mau va 5 lo chi dung dich da cé.
Dich da co6 dwoc thu tit 4 bo da dugc dat cannula nuéi
tai Vién Nghién ctru va Phat trién, Truong Dai hoc
Nong Lam, Dai hoc Hué. Bo duoc cho an khiu phan
gom thttc dn tho (co va rom) 70% va hon hop thiec an
tinh 30%. Dich da cé sau khi dwoc 14y ra tir da c6 cho

vao phich nuéc va dua vé phong thi nghiém. Tai
phong thi nghiém, dich da c6é duoc loc qua 4 16p vai
man, sau d6 cho vao lo thuy tinh dé tron véi dung
dich dém theo ty 1é 1 phan dich da c6 vé6i 4 phan dung
dich déem. Dung dich dém duoc pha theo huéng dan
cua Theodorou ef al. (1994). Dich da c6 sau khi pha
vo6i dung dich dém duoc cho vao bé én nhiét & mic
nhiét 39°C va duoc suc khi CO, trong 30 phut.

2.3. Tién hanh thi nghiém va thu thép s6 liéu

Can 250 mg mau thitc an cho vao chai thuy tinh
dung tich 120 ml, tiép tuc cho thém 25 ml dich da cé
va dung dich dém vao, day kin binh bing nap cao su
va siét thém ndp nhom. Tién hanh hut chan khong
trong chai réi bom khi CO, vao binh, sau d6 tao ap
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suat can bang trong va ngoai binh bing may do ap
sudat. D€ chai vao bé 6n nhiét & nhiet do 39°C. Téng
luong khi va khi métan san sinh duoc do & cac méc
thoi gian 4, 24 va 48 gio sau khi @ binh trong bé én
nhiét. Téng luong khi duoc do bang may do ap suat
két hop véi xi lanh. Khi métan duoc do bang may sic
ky khi (Model 8610C Gas Chromatograph, SRI
instruments Europe GmbH, My).

Ty lé tieu hoa DM va OM, gia tri pH va ham
luong NH,;-N cta dich G duoc xac dinh tai cac thoi
diém 4, 24 va 48 gio sau khi 0. Tai moéi thoi diém, sau
khi do khi xong, tién hanh mé ndp chai va do pH
bang may do pH cam tay (Hana, Rumani), sau d6 lay
10 ml dung dich @ dé xac dinh néng do NH,-N cta
dung dich u theo phuong phap ctia AOAC (1990).
Phan con lai duoc tién hanh ly 1am 10.000 vong trong
5 phut dé loai bé nuéc, cin duoc 1dy va cho vao coc
say & 105°C trong 12 gio dé xac dinh DM va sau dé
tiép tuc nung & 550°C trong 4 gi¢r dé xac dinh OM.
Ty lé tiéu hoa DM va OM duwoc xac dinh thong qua
st chénh lech khéi lwong trudce va sau khi .

2.4. Quan ly va xit Iy s6 lieu

Tat ca s6 liéu thu thap duoc quan ly bang phan
mém Excel (2016) va xit ly thong ké bang phan mém
SPSS 16.0, mo hinh xtt ly thong ké nhu sau:

Yi=u+Ti+e

Trong d6: Y; 1a bién phu thudc; p 1a trung binh
quén thé; T 1a anh hudng cta nghiém thuc; e;1a anh
hudng ctia yéu t6 ngau nhién. Phép thtr Tukey duoc
stt dung dé so sanh cdp nghiém thuc, khi gia tri P
ctia phan tich phuong sai P < 0,05, tat ca cac gia tri
trung binh duoc cho la sai khac khi P < 0,05.

8. KET QUA VA THAO LUAN

3.1. Anh hudng ctia mic biochar dén téng luong
khi va khi métan san sinh

Két qua danh gia anh huéng ctia mic biohcar bé
sung vao khau phan dén téng luong khi va khi métan
san sinh trong diéu kién in vitro duoc thé hién &
bang 2. Qua bang 2 cho thdy, khi bé sung cac mtc
biochar tir 0 dén 7% trong khiu phan da cé anh
hudéng dén téng luong khi va khi métan san sinh
trong diéu kién in vitro (P<0,01). Nhin chung, khi
tang mtc biochar trong khiu phan da lam gidm téng
luong khi ciing nhu khi métan san sinh.

Béng 2. Téng luong khi va khi métan san sinh & 4, 24 va 48 gid sau khi 01

Chi tiéu Mtic biochar trong kh4u phan (% DM) SEM P
0 | 1 | 3 5 | 7
Téng luong khi san sinh (ml/g DM)

4 gior 28,22 27,32 25,5 24,8 23,9¢ 0,306 <0,001
24 gio 121,82 116,9 111,1°¢ 108,44 106,34 0,939 <0,001
48 gid 200,9 196,3" 186,9¢ 184,5° 183,4¢ 1,273 <0,001

Khi métan san sinh (ml/gDM)

4 gior 4,05? 3,59° 3,530 3,872 3,982 0,090 <0,010
24 gio 23,02 22,8 20,4° 20,14 20,14 0,052 <0,001
48 gio 31,62 30,0 28,2¢ 29,04 28,0¢ 0,098 <0,001

Ghi chii: DM: Vit chat kho; SEM: Sai s6 ctia so trung binh; * * ¢ Acdc gid tri trung binh trong cung mot
hang co cdc chir cdi khdc nhau thi cé sai khac thong ké (P < 0,05).

Nhiéu nghién ctu truéc day da cho thdy, bé
sung biochar vao kh4u phan cho bo da lam gidm khi
métan (Leng et al, 2012a; Hansen et al, 2013;
Calvelo et al, 2014; Saleem et al, 2018; Cabeza et al,
2018; Winders et al, 2019). Tuy nhién, nghién ctru vé
anh huong cta muc biochar dén phat thai khi métan
van con it duoc cong bé. Vi vay, c6 rat it khuyén cdo
mtc biochar phtt hop trong khiu phan cho bo. Két
qué nghién ctru nay cho thdy, so v6i mic khong bo
sung biochar thi khi bd sung biochar da lam luong
khi métan phat thai gidm trung binh lan luot 1a 5,76;
11,63; 8,43; 8,58% tuong tng voi cac muc 1, 3, 5va 7%
biochar. Leng et al. (2012a) cho thdy trong diéu kién

in vitro, b6 sung 1% biochar trong khdu phan da lam
gidm 12% khi meétan so voi khong bé sung biochar.
Trong moét nghién cttu khac, Phanthavong ef al
(2015) cho thay: b6 sung biochar da lam gidm khi
metan 6,5% so voi khong bé sung biochar sau khi
24 gio. Trong diéu kién in vivo, nghién ctu cua Leng
et al. (2012b) cho thay khi métan giam 11 - 13% khi
bd sung 1% biochar trong kh4u phan cho bo. Trong
mot nghién cttu ctia Khoa ef al. (2018) cho thdy, bo
an cac muc biochar 0, 0,5 va 1% trong khau phan thi
voi muc 1% da lam giam khi métan nhiéu nhat.
Nghién ctru ctia Winders et al. (2019) ciing cho thay,
bo an khau phan co 3,8% biochar da lam giam khi
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meétan tir 9,9 dén 18,4%. Nhu vay, tir nghién ctru nay
va cac nghién cttu khac c6 thé thdy ring, b6 sung
biochar da lam gidm khi métan ca trong diéu kién in
vitro va in vivo.

Co ché ctia viec giam phat thai khi meétan ctia
biochar dén nay con c6 nhiéu gia thuyét. Theo Feng
et al (2012) va Sonoki et al (2013) cho rang, khi b
sung biochar da lam can bing giita nhom vi khudn
sinh biochar (methanogens) va nhom vi khuén s
dung métan (methonotrophics) thay déi theo huéng
ting nhom vi khudn st dung métan. Ting nhém vi
khuan st dung meétan khi b6 sung biochar di lam
giam tich tu khi métan (Man et al, 2021). Theo Leng
et al. (2012a), bé sung biochar vao da co da kich
thich sy sinh trudng cia nhom vi khuin
methannotrophics. Mot gia thuyét khac, theo Sun et
al (2017) cho rang, biochar duoc san xuat duoi nhiét

d06 cao tao biochar c6 tinh trao déi ion 16m, tir @6 gitp
giam ion hydro hinh thanh trong trao déi chat & da
¢0 va lam giam hinh thanh khi métan. Theo Hansen
et al. (2013) va Danielsson et al (2017) cho rang,
biochar c¢6 tiém ning lam giam khi métan 1a vi
biochar cé dac tinh 1a x6p, nhiéu hang héc, dién tich
bé mat tiép suc lon, do vay co kha ning hap phu khi
metan. Trong nghién citu nay, biochar duoc san xuét
tir rom lua & nhiét do nhiét phan la 700°C c6 dién tich
bé mit 1a 211,6 m?/g. C6 thé day la nguyén nhan
chinh 1am gidm khi métan khi bd sung biochar vao
khau phan trong nghién cttu nay.

3.2. Anh hudng ciia mic biochar dén ty 1é tiéu
hoa DM va OM

Két qua danh gi4 4anh huéng cia muc biochar
san xudt tir rom lua dén ty 1é tieu hoa DM va OM
duoc thé hieén & bang 3.

Bang 3. Ty 1é tiéu hoa DM va OM sau 4, 24 va 48 gio G

Chi tieu Mtic biochar trong khiu phan (% DM) SEM P
o | 1 ] 3 5 | 7

Ty lé tieu hoa DM (%)
4 gior 19,0 19,9 20,1 17,6 16,6 0,983 0,098
24 gio 50,3? 51,22 50,22 47,7 47,2b 0,587 <0,001
48 giv 55,82 55,42 55,82 50,1° 49,00 0,863 <0,001

Ty 1é tiéu hoa OM (%)
4 gio 23,8 22,92 21,62 18,5 19,1° 0,765 <0,001
24 gio 51,02 52,92 52,92 48,8bc 47,5° 0,647 <0,001
48 gio 56,7% 56,42 57,82 52,4b 51,1° 0,822 <0,001

Ghi chu: DM Vit chat kho; OM: Chat hitu co; SEM: Sai s6 ctia so trung binh;* " © trong cung mot hang,
cdc gid tri trung binh co chi¥ cdi khic nhau I sai khdc co y nghia thong ké (P<0,05).

Bang 3 cho thay, ty lé tieu hoa DM tai 24 va 48
gior sau 1 va ty 1é tieu hoa OM & tat ca cac thoi diém
@ bi anh hudng ctia muc biochar trong khidu phan
(P<0,01).

Nhin chung, ty 1¢ tiéu hoa DM va OM khi b6
sung muc biochar 1 va 3% khong sai khac so voéi
khong bd sung biochar. Tuy nhién, khi ting mtc
biochar 1én 5 va 7% thi ty 1é tiéu hoa DM va OM c6
xu huéng giam. Trong nghién ctru ctia Winders et al.
(2019) cho thay, khi bs sung 0,8 hodc 3% biochar
trong kh4u phan da khong 4nh hudng dén ty lé tieu
hoa DM va OM so voi khong b sung biochar, nhur
vay két qua nghién ctru nay 1a phu hop. Ngoai ra, két
qua nghién ctu nay ciing phu hgp véi nghién ctu
ctia McFarlane et al. (2017) cho rang, b6 sung mtic
cao biochar (81 g/kg DM) da lam giam ty 1é tiéu hoa
DM. Tuy nhién, nghién ctu anh huéng ctia biochar
dén ty lé tiéu hoa van con it va chua c6 nhimg két

luan 1o rang. Mot s6 nghién ctru (Saleem et al, 2018;
Leng et al, 2012a) cho ring, ty 1é tieu hoa DM va
OM duoc cai thién khi b6 sung biochar. Nhung cac
nghién ctu khac (Hansen ef al, 2013; Winders et al,
2019) lai cho thdy bé sung biochar da khong anh
hudng dén ty 1é tieu hoa DM hodc OM. T két qua
nghién ctu nay va cac nghién ctu da trinh bay trén
c6 thé thay co nhiéu két qua nghién cttu khac nhau
vé anh hudng cta biochar dén ty lé tieu hoa DM va
OM. St khac nhau nay c6 thé do su khac nhau vé
nguén nguyén liéu san xuat biochar, kich co cla
biochar va nhiét do ché bién biochar khac nhau
(Saleem et al, 2018).

3.3. Anh huéng cia mtec biochar dén gia tri pH
va nong do NH;-N

Gia tri pH va néng do NH,-N ctia khéi 0 dugc thé
hién & bang 4.
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Bang 4. Gi4 tri pH va néng d6 NH;N sau 4, 24 v 48 gid 1

Chi tiéu Miic biochar trong kh4u phan (% DM) SEM P
o | 1 | 3 5 | 7
Gia tri pH
4 givy 6,88 6,87 6,91 6,87 6,86 0,013 0,169
24 gio 6,74 6,73 6,72 6,73 6,74 0,023 0,933
48 gio 6,70 6,71 6,71 6,69 6,72 0,007 0,074
Néng do NH,N (mg/100 ml)
4 gioy 5,93 5,94 5,89 5,62 5,67 0,334 0,929
24 gio 9,632 10,22 9,642 8,27 8,24P 0,146 <0,001
48 gio 10,62 10,92 10,2° 9,23° 8,534 0,202 0,001

Ghi chi: SEM: Sai s6 cua s6 trung binh; * > € trong cung mot hang, cdc gid tri trung binh co chir cdi khac

nhau 14 sai khéc c6 y nghia thong ké (P<0,05).

Bang 4 cho thdy, muc biochar da khong anh
hudng dén gia tri pH ctia khoi 4 (P>0,05). Nong do
NH;N ctia khoi ¢ & 4 gio sau G khong anh hudng bdi
mitc biochar (P>0,05), tuy nhién mitc biochar ¢é anh
huéng dén nong d6 NH,;-N ctia khoi G & 24 va 48 gio.

Gia tri pH 1a chi s6 quan trong danh gia moi
truong da c6 (Kumar ef al, 2013; Zhang et al, 2019).
Gia tri pH trong nghién ctru nay la tuong duong nhau
gitta cac muc biochar va dao dong tir 6,66 dén 6,85,
gia tri pH nay 1a phu hop véi hoat dong cta vi sinh
vat da co, cao hon khoang gia tri 5,0-5,5 duoc cho 1a
c6 anh hudng khong tot dén hoat dong cta vi sinh
vay da co (Hoover, 1986). Nghién ctru ciia Zhang ef
al (2019) ciing cho rang, bé sung biochar c6 thé 1am
ting gia tri pH ctia da co, do vay biochar co thé duoc
stt dung nhu chat dém giup 6n dinh pH da cé. Nong
d6 NH;N trong nghién cttu nay cé xu huéng giam
khi tang muic biochar. Mic bd sung 1 va 3% biochar
da khong sai khac thong ké so véi khong b sung
biochar. Tuy nhién, khi tang lén 5 hoac 7% thi néng
d6 NH;-N c¢6 xu huéng giam. Mic du hién tai con cé
it nghién ctu vé anh hudng cta biochar dén néng do
NH.-N trong da c6. Tuy nhién, su gidm néng do NH,-
N trong nghién ctru nay c6 thé giai thich do NH;-N
duoc hip phu vao biochar nhu khuyén cdo cia
Cabeza et al. (2018) va khi tang mic biochar da lam
giam ty lé tieu hoa DM va OM tir d6 1am gidm noéng
do NH,-N. Tuy vay, nong do NH,-N trong nghién cttu
nay van cao hon 5 mg/100 ml, mic ma duogc cho la
nhu ciu can thiét cho hoat dong ctia vi sinh vat trong
da co (McDonald et al, 1995).
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4. KET LUAN

Téng lwong khi va khi métan san sinh c6 xu
huéng gidm khi tdng mic biochar trong khau phan.
Khi métan san sinh & khdu phan c6 bd sung biochar
thap hon so v6i khau phan khong bé sung biochar.
Cac muc biochar trong khiu phan da khong anh
hudng dén gia tri pH ctia khoi 4. B6 sung biochar &
mutc 1 hodc 3% trong khiu phan da khong anh huéng
dén ty le tieu hoa DM, OM va noéng do NH;-N so voi
khong bé sung biochar. Tuy nhién, khi ting muc bé
sung biochar lén 5 hoac 7% trong khau phan da lam
gidm ty lé tieu hoa DM, OM va néng do NH.-N. T
két qua nghién ctu c6 thé két luan, b sung biochar
& muc 3% trong khiu phan (theo DM) da lam giam
phat thai khi métan ma khong anh hudng dén ty le
tieu hoa DM, OM va nong do NH,-N.
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EFFECTS OF LEVELS OF BIOCHAR PRODUCED FROM TROPICAL RICE STRAW IN DIETS
ON /N VITRORUMEN FERMENTATION AND METHANE PRODUCTION

Dinh Van Dung, Le Duc Thao, Than Thi Thanh Tra,
Vo Thi Minh Tam, Le Duc Ngoan, Le Dinh Phung

Summary

The objective of this study was to determine the effect of biochar levels in the diet on methane production,
dry matter (DM) and organic matter (OM) digestibility, pH and NH,-N concentration in iz vitro condition.
The experiment was arranged in a completely randomized design with 5 treatments with 5 levels of biochar
of 0, 1, 3, 5 and 7% (DM basis) supplementing to diets. Biochar was produced from rice straw at 700°C. Total
gas, methane production, digestibility of DM and OM, pH value and NH,-N concentration were determined
at three time points of 4, 24 and 48h after incubation. Results showed that, total gas and methane production
in the diet with biochar were lower than that in the diet without biochar. Methane production tended to
dercease linearly (P<0.01) when increasing biochar level in the diet. Biochar levels in diet did not affect the
pH value of incubation (P>0.05). In general, DM and OM digestibility as well as NH;-N concentration in
diets supplemented with 1 or 3% biochar were similar to diets without biochar (P>0.05). When the biochar
supplement level increased from 5 to 7% in the diet, the digestibility of DM and OM as well as the
concentration of NH,;N decreased significantly compared to the diet without biochar supplementation
(P<0.01). Supplementing 3% biochar in diets is recommended to reduce methane production while maintain
the DM and OM digestibility.

Keywords: Rice straw, in vitro fermentation, methane, greenhouse gas.
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