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ABSTRACT

Biochar amendment is considered as a method improving and reducing
CH. emission from paddy fields. The study was conducted to evaluate the
reduction of CH. emission when supplement of different biochar into
flooded soil in the laboratory condition. The study was a completely
Title: randomized design with 7 treatments including rice husk biochar (RB)
and bamboo biochar (BB) at 3 ratios of supplemented biochar at 0.1, 0.2
and 0.5% (calculated by weight of biochar and weight of soil) and the
control (without biochar). The results showed that CH4 emission rates
were highest, at 58.2-87.9 ug/kg/day, during 7-10 days after incubation.
Adding rice husk biochar into flooded soil reduces CH4 emissions from
Tir khéa: 21.9-49.6% and 27.5-42.5% when added 0.2 - 0.5% of rice husk and
bamboo biochar, respectively. Amending of rice husk biochar at 0.5%
resulted in reducing of 49.64% of total methane emission compared to the
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Rice husk and bamboo biochar
amendment in flooded soil
reduce methane emission — a
lab scale experiment

Pat ngdp, diéu kién phong thi
nghiém, than trau, than tre,

pht thai CHa control. It is necessary to conduct the field experiment to confirm the
reducion of methane emission when applying biochar in the paddy fields.

Keywords: TOM TAT

Bamboo biochar, CH,4 B6 sung than sinh hoc vao ddt dwoc xem la mét bién phdp trong cdi tao

emission, flooded soil, ddt va giam phat thai khi CHy tiv ruéng liia. Nghién ciru dwoc thiee hién

laboratory conditon, rice husk nham ddanh gid hiéu qua giam phat thai khi methane (CHa) ciia ddt ngdp

biochar nude khi bo sung than sinh hoc trdu (RB) va tre (BB) trong diéu kién

phong thi nghiém. Thi nghiém duoc bé tri hoan toan ngau nhién voi 7
nghiém thirc gom hai logi than sinh hoc la trdu va tre véi 3 ty I¢ than sinh
hoc dwoc bé sung la 0,1, 0,2 va 0,5% (tinh theo trong lwong than sinh hoc
trén trong lieong ddt) va nghiém thirc doi chirng (khong cé than sinh hoc).
Két qua do dac cho thay trong diéu kién ddt ngdp mede, cwong do phat
thdi khi CHy manh nhdt tir 7-10 ngay sau khi bét dau thi nghiém (véi mirc
phat thai twong iing 58,2 - 87,9 ug/kg/ngay). Than sinh hoc duwoc bé sung
vao ddt trong diéu kién ngdp née lam giam phat thai CHa tir 21,9 dén
49,6% va 21,5 — 42,5% twong irng voi ty I¢ b6 sung than tir 0,2 dén 0,5%
(lan lwot cho than trdu va than tre). Than sinh hoc trdu bé sung o'ty lé
0,5% c6 mikc giam 49,64% tong phat thai khi CHy so v6i nghiém thire doi
chitng. Nghién ciru can thiee hién trong diéu kién dong ruéng dé danh gid
tdc dong cua viéc bé sung than trong diéu kién thuc té.
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1. PAT VAN BE

Dit laa 1a ngudn phat khi nha kinh (GHGs) nhiéu
nhét trong nong nghiép (Smith et al., 2017). Tong
luong phat thai khi nha kinh (GHE) ctia Viét Nam
wdc tinh 13 37,43 triéu tan, 58% CH, phat thai tir cac
hoat dong noéng nghiép, xép thir 11 trén thé gioi
(MONRE, 2010). CH4 dugc xem 1a khi phat thai
nhiéu nhat trén dong rudng. Vi vay, giam phit thai
CHj, ciing nhu tang cuong kha nang va lugng c6 1ap
carbon trong hé sinh thai dat dong vai trd quan trong
trong viéc ung phd véi bién ddi khi hau (Cheng et
al., 2016). Trong dat trong laa, CHy 12 san pham cudi
cuing cuia qua trinh phan hiy cac vat chat hiru co boi
vi sinh vat (VSV) trong diéu kién yém khi, va mot
phan khi CH, tao ra s& bi oxy hoa bai cac VsV
methanotrophs trong 16p dat mat xung quanh ré cay,
phan con lai phat thai vao khi quyen chii yéu bang
con dudng khuéch tan qua hé thong mach thong khi
(Conrad et al., 2006). Nhiéu nghién citu cho thay
luong CHy phat thai thuong phu thudc vao tinh chat
vat ly va hoa hoc cua than sinh hoc (biochar), loai
dat, diéu kién méi truong séng cua VSV, ky thuat
lam dat, quan 1y nuéc va phan bén, gieo trong hay
khi hau (Inubushi, 1989 trich dan boi Pham Quang
Ha va ctv., 2013; Xiong et al., 2007; Zwieten et al.,
2009;).

Biochar dugc tao thanh tir qua trinh nhiét phan &
nhiét do cao nén kho bi phan hay, c6 dién tich bé
mat 16n voi nhiéu 15 rdng, c6 kha ning hap phu
manh va 1a moi truong song cho nhiéu loai VSV
trong dét, nén c6 nhiéu ¥ nghia trong luu giir carbon
va cai thién tinh chat dét (Lehmann & Joseph, 2009;
Liang et al., 2006). Gan day, nhiét phan g6 va mot
s6 phu pham nong nghiép dé san xuat biochar duoc
xem 1a cac bién phap dé han ché 6 nhiém méi truong
va giam phat thai khi nha kinh hi¢u qua (Mai Van
Trinh va ctv., 2013). Biochar ¢6 kha nang lam giam
phat thai khi CHa4, nghién ctu cta Spokas and
Reicosky (2009) va Karhu et al. (2011) cho thay b
sung biochar ¢ ty I¢ 2-60% s€ lam giam phat thai
CH, t6i da 1én dén 91,2% so véi khong bd sung
biochar vao dt. Theo Liu et al. (2011), trong diéu
kién phong thi nghiém (khong trong laa), khi bo
sung biochar tre & mac 1,5-2% giam 51,1% va
biochar rom ra lam giam 91,2% lugng CHa4 sinh ra
tir dét. Dong bang séng Ciru Long (PBSCL) la vung
¢6 ngudn nguyén lidu doi dao trong viéc san xuat
than sinh hoc tir trdu dé giam phat thai khi nha kinh.
San luong lta hang nam 1a 24,5 triéu tan (Tong cuc
thng ké, 2016) va luong trau sinh ra bang 20%
luong la sau xay xat gao (Chungsangusist et al.,
2009). Theo By Nong nghiép va Phét trién Nong
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thon (2017), ca nude ¢6 dién tich rimg tre luong 16n
véi 73.293 ha, tre tang truong nhanh tir 10-30% sinh
khéi mdi nam, tre c6 thé duoc thu hoach ¢ chon loc
va tai sinh mot cach tu nhién ma khong can trong
lai. Pay 1a hai ngudn nguyén liéu dbi dao & PBSCL
¢6 thé dung dé san xuat biochar, vi n6 cé tinh hap
phu t6t va san xuét véi sé luong 16n dé bo sung cho
dat 1am giam phat thai khi CHs va cai thién moi
truong dat.

Viét Nam c6 dién tich d4t nong nghiép trong lua
chiém ty 18 16n, véi tong dién tich gieo sa nam 2017
147,72 triéu ha, riéng PBSCL c6 dién tich gieo trong
bién dong theo tirng vu tir 769,4 nghin ha dén 3 triéu
ha (Tong cuc thdng ké, 2018). Bén canh hoat dong
san xut lua rat da dang vé Kiéu luan canh va ché do
canh tac, k¥ thuat gieo trong, quan 1y nudc va phan
bén trén céc loai dat khac nhau. Bac biét, s PBSCL
tham canh tang vy, bon phan hoa hoc, dé nude ngap
lién tuc trong canh tac dang dién ra phd bién (Huynh
Quang Tin va ctv., 2015; T6 Lan Phuong va ctv.,
2012). Viéc tham canh va tang vy lam cho rudng laa
ludn trong tinh trang ngap nudc lién tuc, moi trudng
d4t & tinh trang hiém khi, thuan loi cho sy phén hiy
chat hiru co va phat thai CHa, Sy phat thai tir sy sui
bot khi trong dat ngap nuoc ké ca khi khong co cay
trong chiém 49-64% (Barlett et al., 1988). Vi vay,
nghién ctru duoc thyc hién nham st dung than trau
va than tre dé giam phat thai CH, cua dit ngap nude
tir qua trinh phan hay hiru co ty nhién trong dit ¢
diéu kién phong thi nghiém.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit li¢u thi nghiém
2.1.1. Pat

Pt duoc thu tang 0-10 cm, trén rudng lua tai
phuong Thoi An Pong, quan Binh Thiy, thanh phd
Can Tho (10°04°26,6”N; 105°40°59,5”E). Dt st
dung trong thi nghiém thudc loai dat phu sa c¢6 tinh
phén nhe theo hé théng phan loai WRB-FAO (2006)
day 1a loai dat c6 dién tich 16n nhat ¢ PBSCL, véi
hon 1,91 triéu ha (V& Quang Minh & Phan Thanh
Vi, 2015).

Dat sau khi thu vé tir ruong dugc tron déu, phoi
khé (& nhiét d6 phong) va nghién qua ray 2 mm dé
phan tich pH, EC (trich theo ty & 1:5), tong dam
(TN) xéc dinh theo Kjeldahl, chat hitu co (CHC) xéc
dinh theo phuong phap Walkley-Black. Mau dung
trong sau khi duoc thu ngoai ddng bang ring véi thé
tich 100 cm® dugc xac dinh theo tai liéu huéng dan
cua Ngob Ngoc Hung (2004).
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2.1.2. Biochar sau d6 dugc dua vao 10 ham than truyén thdng cua
nguoi dan dia phuong ¢ huyén Chau Thanh, tinh
Hau Giang. Lo ham than dwoc bit kin dé qua trinh
tao than xay ra trong diéu Kién ban yém khi. Nhiét
d6 ham trong 16 dao dong tir 350°C dén 420°C, quéa

Nghién cttu st dung biochar duoc tao tir 2 loai
nguyén li¢u 1a vo trau va than tre tuong tw nghién
ctu cia Nguyén Khoa Nam va ctv. (2018):

— Biochar trau: Nguyén liéu vo trau dugc thu trinh tao than dwoc thuc hién trong 32 ngay gdbm qua
tai nha mdy xay xat roi st dung 10 ham than do trinh ddt, than hoa va lam nguoi (Hinh 1b).
Truong Pai hoc Ky thuat néong nghiép Tokyo L o )
(TUAT) — Nhit ché tao dé tao than triu. V6 trau Hai loai biochar sau khi nhiét phan s& dugc phan

duoc ham trong diéu ki¢n ban yém khi lién tuctrong ~ tich pH, EC duge ly trich 1:10 (Wang et al,, 2017),
3 gio, nhiét do him dao dong tir 400°C dén 440°C ~ 4m do duoC nung 6 105°C, %C duoc nung 550°C dé
xédc dinh, TN xéc dinh theo phuong phap Kjeldahl
. , 2 (Ng6 Ngoc Hung, 2004), chup d6 rong (SEM) bang
— Biochar tre: Tre sur dung dé ham than rong i1 picn vi dién ta Hitachi TM-1000 (Nhat), mot
s6 tinh chat 1y hoa cua than sau khi ham dugc &
Bang 2.

trong qua trinh than héa (Hinh 1a).

thi nghiém thugc loai Tre gai (Bambusa bambos (L.)
V0ss), than tre dugc cat thanh doan dai 30 — 40 cm,

a) G ERERY Y B A i
Hinh 1: a) Lo ham than triu; b) Lo hdm than tre; ¢) May do nhiét ¢ 1o him than; d) Diém dat di¢n
cuc do nhiét do 1o ham

2.2. B® tri thi nghiém — Budc 3: Thém 150 mL nuéc cat vao mdi chai
thiy tinh, tron déu dé nudc ngam vao hon hop dat,
biochar (¢am bao nudc ngap hon mat dat >1 cm dé
dam bao sy yém khi ctia méi truong 1).

Thi nghiém duoc thyc hién trong diéu kién
phong thi nghiém, tai Khoa M6i truong va Tai
nguyén Thién nhién, Truong Dai hoc Can Tho. Thi )
nghiém dwoc bé tri trong chai thuy tinh 300 mL — Budc 4: Dong chit cac nap chai thuy tinh va
(Schott, Prc), thong tin vé chai u ding b tri thi gitr ¢ nhiét do on dinh 30°C. Day la khoang khoang
nghiém dugc trinh bay & Hinh 2. Thi nghiém gém 7 nhiét do thich hop d¢ methanogenic hoat dong tot
nghiém thire, duoc bo tri hoan toan ngau nhién voi nhat, thuan loi cho sinh khi CH4 (Inubushi et al.,
2 loai than sinh hoc 14 trdu va tre, mdi loai ¢6 3 mirc 1990).

ty 1€ bo sung duoc 4p dung 14 0,1%, 0,2% va 0,5% Phuong phap thu mau khi duoc thuc hién theo

va doi ching (khong co bo sung biochar), cic v 3 Kang (2012) va Troy et al. (2013) véi trinh
nghiém thure duge mo ta chi tiét & Bang 1. tu thuc hién nhu sau: Cac chai thu meflu duoc mo
Quy trinh b tri thi nghiém trong chai u dwoc thoang khi 57ph1'1t trude khi thu mau, thoi khi nhe tir
thuc hién nhu sau: 0,5-1 phut dé loai bo cac khi tich 1iy trong chai; day
kin chai bang niit cao su, sau d6 dung tiém kin khi
20 mL tron déu khong khi bén trong chai. Mau khi
dugc thu & cac thoi diém 0, 30, 60 phut va chuyén
vao lg kin khi (14 mL) da dugc hit chan khong trude
) d6. Cac mau khi duge phan tich dinh lwong bang
= Budc 2: Can 81 g (twong Ging 100 cm? dat) méy sic ky khi GC (Shimadzu, Nhat Ban bang dau
dat kho da nghién qua ray 2 mm cho vao chai u. do FID) dé ndng do khi CHa.

— Budc 1: Can lan luot khdi lugng 2 loai
biochar 13 biochar triu (RB) va biochar tre (BB) ctia
tirng nghiém thirc vao cac chai thuy tinh (theo trong
lvong mo6 ta & Bang 1).
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Bing 1: M@ ta chi tiét cac nghiém thirc
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Ky hi¢u Nghiém thirc

Trong lugng dat Trong luwgng than sinh hoc

Nghiém thirc d6i chig (khong bd sung

NTDC biochar) , 81¢g 0,00g
RB1 Nghiém thire 0,1% biochar trau 81¢g 0,081 g
RB2 Nghiém thirc 0,2% biochar trau 81¢g 0,162 g
RB3 Nghiém thtrc 0,5% biochar trau 81l¢g 0,405¢g
BB1 Nghi¢m thtrc 0,1% biochar tre 81l¢g 0,081 g
BB2 Nghi¢m thtrc 0,2% biochar tre 81lg 0,162 g
BB3 Nghiém thtrc 0,5% biochar tre 81lg 0,405 g
Bomtém luong dat str dung u (g), %: téc do gia ting ndng do
- khi (20 ml) 5 9 2
[ khi CH4 (mg/kg); V: tong thé tich phan khoang
¥ khong chitra khi CHy sinh ra trong chai u
fan 3 chia CH 2 -
n re— Tong lugng phat thai CHs qua cac ngay duoc
Chai i méu \_{ Niteao su tinh dya vao cong thic ciia Mai Van Trinh va ctv.
omb o N (2013), (mg/kg) nhu sau:
éng thé tic = Fn|+F Fny+F
Niit cao su VanachiasaukhidéT sgohmt h_ - (n2 n )*( u nz) + (n3 nZ)*( =2 n3) +...t

cokhoan 18 I4p vao nit cao su
Hinh 2: M@ ta chi tiét chai G trong thi nghiém
2.3. Tan suét va thoi gian thu miu

CHy phat thai trong thi nghiém sinh ra tir cac chai
U duoc theo doi lién tuc trong 3 tudn va véi cac thoi
diém thu mau vao cac ngay 1, 5, 7, 10, 14 va 21 sau
khi bét d4u thi nghiém (NSU). Thoi gian theo doi
cua thi nghiém dugc dua trén mot chu ky ngap nude
dai nhat theo tap quéan canh tac cta ngudi néng dan
(Huynh Quang Tin va ctv., 2015; T6 Lan Phuong va
ctv., 2012), va mot s6 nghién ctru danh gia phat thai
CH, ¢ diéu kién phong thi nghiém da dugc thuc hign
cua Liuetal. (2011), Wang etal. (2017) va Yoo and
Kang (2012).

2.4. Phuong phap phéan tich va tinh toan luwgng
phat thai

Nong do CHs trong cac mau khi dugc thu vao
cac thoi diém 0, 30, 60 phut, s€ duoc do bang may
sac ky khi Shimadzu (GC-2014, Nhat) sir dung dau
do FID (Cot 60/80 Carboxen®1000 v4i LxO.DXL.D:
4,57 mx3,1 mmx2,1 mm), N> duoc sur dung 1am khi
mang V6i toc do dong 30 mL/phat. Mau khi trong
vial s& dugc hut 3 mL bom vao budng chira mau co6
Loop =1 mL.

Téc d6 phat thai CH4 dugc tinh theo cong thirc
Parkin et al. (2003), (mgCHa4/kg/ngay):

dc MW x V x 60 x 24

ot ™ nx (0.08206 x (273+1°C) @

Trong do, t: nhiét d¢ khong khi u (°K), MW:
trong lugng phan ti khi CHs (M = 16), m: trong

Fen, =
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FnC+Fux (2)

Trong d6, ni, np,N3 1a ngay lay mau thir 1, 2, 3 va
Ny 1a ngay 1dy mau thar x, ne 1a ngay 1dy mau cudi
cung va Fn1, Fnz, Frs..., Fnla luong phat thai trung
binh cua khi CHy (mgCH4/kg/ngay) ung Voi céc
ngay ldy mau ny, Nz, N3 Nk Va ne.

2.4. Xirly sb ligu

(ne-ny™ (===

Sb liéu duoc tong hop bang phan mém Excel
2010. Kiém tra tinh dong nhét ctia phuong sai trugc
khi thuc hién théng ké, so sanh toc do phat thai khi
va tong lugng khi CHy ctia cac nghiém thie dugc
thyc hién theo phuong phap phén tich phuong sai
ANOVA véi phép ther Duncan ¢ d6 tin cay 95%
bing phin mém IBM SPSS 20.0.

3. KET QUA VA THAO LUAN
3.1. Pic diém ly hoa dit va biochar

Két qua Bang 2 cho thiy dat str dung thi nghiém
c6 dung trong 0,81 g/cm® ham luong C 1a 4,85%,
tuong tng voi ham lugng hitu co 1a 8,36% thudc
nhom giau hiru co (Ngoé Ngoc Hung, 2004), ham
lwong tong dam 1a 0,21% & mirc trung binh, pH &
mue it chua 5,85-6,05 va EC dao dong tur 0,25-0,27
mS/cm, thich hop cho sy sinh truéng va phat trién
cia cay (Ngb Ngoc Hung, 2004). Dat thi nghiém véi
dic diém 1a c6 ham luong chat hitu co cao, két hop
v6i thi nghiém trong diéu kién ngap nude lién tuc s&
12 méi truong thuan lgi cho methanogenic phat trién,
phan hiy hitu co nhanh sinh ra khi CH, nhiéu. Két
qua Bang 2 cho thay biochar triu (RB) ¢6 pH (9,4),
EC (1,6 mS/cm), TN (0,45 %), C/N (135); biochar
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tre ¢6 pH (8,3), EC (0,28 mS/cm), TN (0,56 g/kg),
C/N (145). Biochar ¢6 pH, EC cao hon va %C, N%
twong duong so véi nghién ciu cia Huynh Phan
Khanh Binh va Truong Thi Nga (2019) khi cung
phuong phap nhiét phan. Két qua nay twong duong
khi so véi biochar dugc tao thanh bang phuong phap
nhiét phan cham & 500°C cua Nguyen et al. (2018)
(ngoai trir %C). Cac dic diém pH, EC, TN, %C hay
C/N phu thudc vao loai nguyén liéu va nhiét do nhiét
phan tao than, va rat khac nhau véi timg vat liéu
(Lehmann, 2007; Wang et al., 2011). Biochar trau
va tre voi vu diém dién tich bé mat Ién, pH, EC, %C
cao la diéu kién phu hop dé cai thién chat lugng dat
nhu tang pH, EC, TN két hop véi nhiéu 18 rdng trong
biochar (Hinh 3) 1a mot lgi thé cho su hap phu, tao
diéu kién cu tri cho mot s6 loai VSV nho trong dit
(nhu methanotrops), tranh khoi cac loai canh tranh
nim hoic VSV lén hon (Lehmann & Joseph, 2009;
Nguyén Vin Sinh, 2016;). Didu nay co thé gop phan
thiic déy qué trinh gt lai carbon trong dt, 1am giam
su phat thai khi CHa.

Bing 2: Dic tinh dit va biochar dwoc sir dung
trong thi nghiém

Chi tigu Pit RB BB
pH 595+0,1 9,4+0,03 8,3+0,01
EC (mS/cm) 0,26+0,1 1,6+0,03 0,28+0,1
%C (%) 485+0,2 61,0+3,2 81,2+14
TN (%) 0,21+0,02 0,45+0,01 0,56 +0,03
CIN 232413 135441 145453
Am do (%) - 62401 68101
Dung trong (g/cm®)  0,8140,01 - -
(TB + SD, n=3)
(a) it bd sung than triu
100 1

= @ Ddi ching :

) %0 1 O~ RBI

< ¥ RB2 ¢

-\: A RB3

= 60 ®b bg

% b

z v

v40 ) a

==}

O ¥

' 20 1 :

- e M

E 0 aav ' aaha 7. _agaa

1 4 7 10 13 16 19 22

Ngay sau khi u

Tdp 57, S6 Chuyén dé Méi trucng va Bién déi khi hgu (2021)(2): 32-40

Hinh 3: a) Anh chup SEM biochar triu ¢ x200
va x500; b) biochar tre x200 va x500 trong thi
nghiém

3.2. Anh huéng bé sung biochar trau va tre
dén sy phat thai CHy

Két qua Hinh 4 cho thiy tc d6 phat thai CH,4 cua
cac nghiém thic bd sung biochar triu RB1, RB2,
RB3 ¢6 gié tri dao dong lan luot 1a 1,29-67,4, 0,96-
45,8 va 0,17-54,3 ugCHa/kg/ngay. Cac nghiém thurc
bé sung than tre BB1, BB2 va BB3 c¢6 toc do phat
thai khi CH4 ghi nhan lan luot 1a 0,48-79,8, 0,33-
79,5 va 0,44-82,1 ugCHu/kg/ngay. Trong khi do,
nghiém thtrc d6i ching c6 CH, phat thai dao dong
tr 0,529 - 87,9 pgCHa/kg/ngay (trung binh 26,7
ngCHu/kg/ngay), cao vao thoi diém 7 NSU va 10
NSU khéc biét c6 y nghia thong ké so vdi cac
nghiém thirc c6 b sung biochar (p<0,05), tuy nhién
khong c6 sy khac biét c6 y nghia so voi cac nghiém
thirc khac tai cac thoi diém con lai (p>0,05).

100 1 (b) P4t b sung than tre
= £o 3 D
= @ Doi chimg a
2 s01{ O BBI a
%‘) Z BB2
~ BB3
T 60 - 1
@) ®
2 b
<+
= 40 1
O ¥a
E
a
= 120 ay
:g Na a
~ - ?ﬁ 5=
0 T T T
1 4 7 10 13 16 19 22

Ngay sau khi u

Hinh 4: Téc d9 phat thiai CHs hang ngay trong thoi gian thi nghiém

Ghi chii: Céc gt c6 ciing it nhdt mgt ch cdi thi khdng khac biét & Mk  nghia thong ké 5%, Doi chimg: nghiém thuc
doi ching, RB1: 0,1% biochar trqu, RB2: 0,2% biochar trau, RB3: 0,5% biochar trqu, BB1: 0,1% biochar tre, BB2:

0,2% biochar tre va BB3: 0,5% biochar tre.
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Xu hudng phat thai khi CHs trong thi nghiém
duogc thé hién & Hinh 4, co thé chia 1am 3 giai doan
chinh: giai doan 1: tir 1 &én 5 NSU la giai doan hinh
thanh diéu kién thich hop cho su sinh khi CHy, giai
doan 2: tir 6 dén 14 NSU la giai doan phat thai CH,
cuc dai, giai doan 3: tir 15 dén 21 NSU la giai doan
CH, phat thai thap, ding phat thai. CH, phat thai
nhanh va nhiéu vao thoi gian tir 7 dén 10 NSU ¢6
thé giai thich do sau khi dit dwoc giit ngap nudc
trong 7 ngay, cac khi oxy di bi cac VSV hiéu khi va
qua trinh phan huy cac cht hitu co trong dat da sir
dung hét oxy ¢ san ma sy khuéch tan oxy tir Khong
khi bi han ché do qua Iép mat nuéc nén méi truong
dét chuyén sang trang thai thiéu oxy (Wang et al.,
2017; Yoo and Kang, 2012). Su thiéu hut oxy nay
dan dén moi truong yém khi trong dat, thuc day
nhém VSV yém khi phan giai hitu co sinh CHa
(methanogenic), giam dién thé oxy hoa khir (Eh <-
180mV). Su phat trién nhanh va manh cua VSV sinh
CH, da phan huy lugng chat hitu co c6 trong dit dan
dén lugng CH4 duoc sinh ra nhiéu trong thoi gian
nay (Dubey, 2005; Weier et al., 1999). CH, sinh ra
thap ¢ ngay 1 dén 5 NSU 1a do vao giai doan dau thi
nghiém moi truong dat van con oxy, nén nhom
methanogenic chua phat trién manh (Yoo & Kang,
2012) dé sinh CH,. Giai doan tir 14 dén 21 NSU thi
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lwong hitu co da giam, dat thi nghiém chi c6 luong
hitu co nhat dinh, khong c6 sy bd sung cc ngudn
carbon nhu rom trong thi nghiém cua Liu et al.
(2011), nén thiéu huu co dé VSV sinh CHj tiép tuc
qua trinh phan hiy hitu co sinh CHy, do d6 su phat
thai giam dan va & muc rét thap vao 21 NSU.

Két qua Hinh 5 cho thay tong luong phat thai khi
CH, sau 21 ngay thi nghiém cua nghiém thirc ddi
chung (khong dwoc bd sung biochar) cao nhat
(0,556 mgCH4/kg), khéc biét c6 ¥ nghia véi nghiem
thirc c6 bd sung biochar (trir nghiém thic RB1, BB1
V6i toc do phat thai lan luot 1a 0,552 va 0,550
mgCH.J/kg) (p<0,05). Tong lwong phat thai CH, cia
nghiém thic bd sung biochar trau véi ty 16 0,2%
(RB2) va 0,5% (RB3) c6 gid tri lan luot 1a 0,434
mgCHa/kg va 0,280 mgCHu/kg, lan lugt giam
21,83% va 49,64% so voi dbi chung (p<o0, 05).
Trong khi d6, tong lwong CH, cta nghiém thirc bd
sung than tre 0,2% (BB2) va 0,5% (BB3) giam lan
luot 42,53% va 27,47% so véi doi chang (p<o, 05).
Két qua Hinh 5 cling cho thay bd sung than trau &
muc 0,5% cho két qua tét nhét, khac biét c6 y nghia
SO Vi cac nghiém thie con lai (p<0,05). Trong khi
d6 dbi véi than tre, nghiém thtrc 0,2% cho hiéu qua
tt nhat, khac biét so véi nghiém thirc 0,1% va 0,5%
(p<0,05).
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BB1 BB2 BB3

Nghiém thiic

Hinh 5: Tong lwgng phat thai CHa trong thi nghiém

Ghi chii: Cdc cgt c6 cing it nhdt mét chit cdi thi khong khdc biét & ke y nghia thong ké 5%; Paéi ching: nghiém thirc
doi ching, RB1: 0,1% biochar trau, RB2: 0,2% biochar trau, RB3: 0,5% biochar trqu, BB1: 0,1% biochar tre, BB2:

0,2% biochar tre va BB3: 0,5% biochar tre.

B6 sung than sinh hoc trau va tre 1am giam lrgng
CH, phat thai trong dat co the giai thich bang co ché:
(i) su tac doéng biochar b6 sung (pH biochar 8,3-
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9,37) lam pH trong mdi trudong u tang cao lam uc
ché su phat trién cﬁa,VSV sinh CH4 (Lehmann,
2007); (ii) vat liéu vo trau va tre sau nhiét phan thanh
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biochar hinh thanh nhiéu 16 nho, gitp tao khong gian
tréng gitip chira va giit lai oxy dé VSV tiéu thu CHy
methanotrophs phat trién trong giai doan hao khi
ban dau (Liu et al., 2011); (iii) ngoai ra biochar c6
nhiéu 16 rdng c6 kha ning hap phu giit lai C, 1am han
ché sy phat thai 1én khi quyén (Lehmann & Joseph,
2009; Liu et al., 2011, Feng et al., 2012).

Hiéu qua bd sung biochar dugc thé hién qua cac
nghién ctru trude day cua Rondon et al. (2005) va
Lehmann (2007) cho thiy lwong khi thai CH, da
duoc loai bo hoan toan bang biochar (¢ ting mat 1
mm). Trong mot thi nghiém khac ctia Rondon et al.
(2006) da ching minh sir dung biochar tir gb b sung
vao dét bac mau & ving nhiét déi da lam giam 200
mgCH4/m2 Nghién ciru gan day cua Karhu et al.
(2011) da b sung 9 tan biochar g Bach duong vao
dat trong laa mi cho hiéu qua giam phat thai CH,
dén 96% so vai dat khong bo sung biochar. Két qua
nghién cuu Liu et al. (2011) da st dung 2 loai
biochar rom va tre bo sung & 3 ty 18 0,5%; 1,5% va
2% cho hiéu qua giam phat thai CH, rat tt & ty 1é
1,5% biochar tre giam phat thai 51,1% va biochar
rom 1a 91,2%. So sanh véi cac két qua trude do co
thé thiy rang hiéu qua giam phat thai/ty 1& b sung
than cao hon tir 1,6 dén 2,49 lan. Véi lugng biochar
4p dung nho hon tir 3 d&én 12 1an so v&i cac nghién
ctru da thyc hién truée d6 nhung da gitp cat giam
lwong CHy sinh ra tir dat trong laa tir 21,9-49,6% khi
b sung than triu va 27,5-42,5% khi bo sung than
tre.

4. KET LUAN VA PE XUAT

B sung than trdu hodc than tre vao dat ngap
nu6e véi lugng tir 0,2 dén 0,5% c6 hiéu qua giam
phat thai CHg tir 21,9 dén 49,6% va 27,5-42,5%
tuong tng dbi véi than trau va than tre. Than trau bd
sung & ty 16 0,5% khdi lugng dat lam giam 49,6%
phat thai khi CH, 50 v&i nghiém thirc d6i chiing. Két
qué nghién ctru cho thay trong diéu kién thi nghiém,
dét ngap nudc van phat thai mot luong I6n CHa, ké
ca khong trong Iua (0, 529 — 87,9 pgCHakg/ngay).
Céc nghién cuu tlep theo can duoc tién hanh thém &
diéu kién ngoai ddng dé danh gia chinh xac hon hiéu
Qua giam phat thai khi CH4 khi bo sung than sinh
hoc vao dit, vi trong diéu kién thyc té véi cac
phuong phap cai tao dét, quan ly nudc, quan ly rom
ra, phan bon s& 1a cac nhén t6 c6 thé anh hudng dén
muc do phat thai CH, ciing nhu tong lugng phat thai.

LOI CAM TA

Dé tai nay duogc tai trg boi Dy an Néng cap
Trudng Pai hoc Can Tho VN14-P6 bang ngudn vén
vay ODA tur chinh phu Nhat Ban.
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