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ABSTRACT

CH, and N,O emissions from paddy soil plays an important role in
reducing greenhouse gas emissions. This study was conducted to evaluate
and compare CH4 and N,O emissions from a paddy soil supplemented by
2 types of biochar. The study was set up with 7 treatments including 2
types of rice husk biochar (i) produced by the slow pyrolysis in a
laboratory (RB-lab) and (ii) a commercial rice husk biochar (RB) at 0.2,
0.5 and 1% and the control (without biochar). The CH. emission of all
treatments supplemented with either RB-lab or RB was significantly
reduced with that of the control (p <0.05). RB-lab decreased 14-18% and
RB decreased 16-20% of total CH, emission. N2O emission was negligible
in the submerged paddy soil under in-vitro laboratory. This study showed
that RB at 1% reduced CH4 emission better than that of RB-lab.

TOM TAT

Khi CHy va N>O tir dit trong liia dong vai tro quan trong trong giam phat
thai khi nha kinh. Nghién cvu diroc thuc hién nhdam so sanh s phat thai
CHa va N-O khi b6 sung 2 loai biochar trau khdc nhau. Thi nghiém dwoc
bé tri hoan toan ngdu nhién véi bay nghiém thire gom hai logi biochar
trdu (i) RB-lab dwoc san xudt theo phirong phdp nhiét phan chdm trong
phong thi nghiém va (ii) biochar trau thwong mai (RB) véi 0,2, 0,5 va 1%
va doi chimg (khéng biochar). Céc nghiém thire bé sung RB-lab hodc RB
gidm phat thai CHy ¢6 ¥ nghia so véi doi chirng (p<0,05). Bé sung RB-
lab giam 14-18% tong lwong CHy phat thdi, trong khi dé RB gitip giam
16-20%. N2O phat thai khéng dang ké trong diéu kién dat ngdp nude lién
tuc trong phong thi nghiém. Bé sung 1% RB cho hiéu qud giam phdt thdi
t6t hon so véi RB-lab.

Trich dén: Tran S§ Nam, H5 Minh Nhyt, Nguyén Ngoc Bao Tram, Huynh Vin Thao, B Thi Xuan va Nguyén
Hiru Chiém, 2020. Anh huong ciia hai loai biochar trau dén sy phat thai khi CHs va N,O tir dat phu
sa trong diéu kién phong thi nghiém. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(S6 chuyén
dé: Khoa hoc dat): 109-118.

1 GIGI THIEU

. Khi CHa va N0 1’é1 hai khi nhé‘kinh (GHGsS) goép
phan chu yeu vao sy am 1én toan cau. Trong do, CHa
1a khi phat thai nhiéu nhat trong diéu kién ngap nudc

lién tuc (Dubey, 2005; Feng et al., 2012), va 1a khi
gdy phat thai higu ing nha kinh 16n th hai sau COs,
dong gop 16n vao phat thai tiém niang 4m 1én toan
cau (GWP) chiém khoang 78% tong lugng COsq
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(CO; tuong duong) phét thai toan cau (Tsuruta et
al., 1998). Theo Karakut et al. (2012) san xuit nong
nghiép chiém 50,63% luong phat thai CHa. Hang
nam & Viét Nam, theo MONRE (2010) tong lwong
phat thai CHy tir hoat dong trong lta 1a 37,43 triéu
tan, chiém 58% tong lugng CHy tir hoat dong nong
nghiép, xép thir 11 trén thé gidi.

Biochar dugc tao ra tir sinh khéi thuc vat khi
nhiét phan & nhiét do cao trong diéu kién khong co
hoic thiéu oxy (Lehmann, 2007). Khi bé sung vao
dat, biochar co tinh bén cao, chong lai sy phan hay,
(Liang et al., 2006; Nisbet et al., 2014). Bon biochar
vao dit gitp cho gitr C, nham giam GHGs. Nhiéu
nghién ctru cho thiy rang biochar c6 thé dong vai tro
chinh trong viéc giam phat thai GHGs tur ruong laa
(Spokas et al., 2009; Karhu et al., 2011). Theo Liu
et al. (2011), khi str dung biochar tir tre va rom ra &
muc tir 1,5 - 2% lam giam lugng CHy lan luot tir
51,1% va 91,2% trong diéu kién phong thi nghiém.
Tuy nhién, hiéu qua cua viéc bod sung biochar vao
dat s& 1am giam sy phat thai CH4 khong hoan toan
gidng nhau, nhu két qua nghién ctru cua Zhang et al.
(2010) cho thay bé sung biochar vao rudng lua mac
du 1am giam tong lwong phat thai COzq nhung ddi
v6i CH, lai tang phat thai. Nhidu nghién ciu cho
rang CH, phat thai khong chi phu thudc vao dic
diém hoa hoc cua biochar ma con phu thudc vao tinh
chat dét dai, cong ddng vi sinh vat, phan bén va hinh
thic quan 1y nudc (Zwieten et al., 2010). Biochar
tac dong 1én sy phat thai N,O thong qua céc co ché
phuc tap, biochar c6 kha nang tac dong 1én cong
ddng vi sinh vat nitrate hoa, 1am ting qua trinh cb
dinh N do biochar 1a mot loai vat liéu co6 ty 1 C/N
cao. B6 sung biochar con lam ting sy thoang khi,
qua do giam thiéu phat thai N,O (Yanai et al., 2007).

DPong bang séng Ciru Long vai san luong lua
hing nam 24,5 triéu tin (Tong cuc thong ké, 2016)
va v6i lugng trau sinh ra bang 20% luong lua sau
xay xat gao (Chungsangusist et al., 2009). bay la
nguon nguyén liéu doi dao, co tinh hap phuy cao c6
thé dung dé san xuét biochar véi s6 lugng I6n dé bo
sung cho dét. Nghién ctru nay duoc thuc hién véi
muc ti€u danh gia viéc giam phat thai CHa, N2O tir
dat phu sa trong diéu kién ngap nudc lién tuc co bd
sung hai loai biochar trdu dugc san xuit theo
phuong phap nhiét phan chim trong phong thi
nghiém va biochar triu thwong mai.

2 PHUONG PHAP NGHIEN CUU
2.1 Pic diém dét thi nghiém

Méu dét duoc thu & ruong lta, tang 0-10 cm tai
phuong Théi An Bong, quan Binh Thuy, TP. Can Tho.
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Dét st dung trong thi nghiém thudc loai dit phu sa
¢6 tinh phén nhe (Thionic Gleysols) theo hé thng
phan loai cia WRB/FAO (2006). Mau dat dwgc phoi
kho khong khi, nghién qua riy 0.5mm cho céc phan
tich pH, EC (ty 1& 1:5), dam tong s6 (x4c dinh theo
phuong phép Kiejdahl), chét hitu co (theo phuong
phap Walkley-Black). Mot s6 dic diém cia dét sir
dung trong nghién ctru dugc trinh bay ¢ Bang 1.
2.2 Dic diém biochar thi nghi¢m

Hai loai biochar sir dung trong thi nghiém dugc
san xuat trong hai dieu kién khac nhau:

+ Biochar trdu san xuét trong phong thi
nghiém (RB-lab): duoc san xuit trong phong thi
nghiém bang 16 nung VMF 165 (Yamada Denki,
Adachi, Nhat Ban) theo phuong phdp nhiét phan
cham. Vo trau duoc thu tir nha may xay sat gao,
duogc sdy kho 24 gio & nhiét do 105°C. Vo trau sau
khi siy kho dwoc cét thanh cac manh nho 1 mm va
tao thanh cac hat hinh tru dé nhiét phan tao biochar.
Khi N duoc dan vao 10 dé tao diéu kién yém khi véi
tdc d6 3 L.phut trong 30 phut. Sau d6 gia nhiét 1én
dén 700°C va nhiét phan trong 2 gio, lam mat vé
nhiét do phong va lay biochar ra nghién min, bao
quan ¢ am do 25% trong may say tu dong.

+ Biochar triu dwoc san xuit thwong mai
(RB): mua tir cong ty chuyén san xuét biochar (Bong
Thap). Biochar duoc san XUét tir vo trau, trén day
chuyén cong nghé hién dai, bang phuong phép nhiét
phéan cham. Hinh anh vé cu tric va céc 16 rrong cua
biochar sau nhiét phan dugc do bang kinh hién vi dién
ter (TM-1000 Hitachi, Japan). Anh chup hai loai
biochar dusi kinh hién vi dién tir duge trinh bay ¢
Hinh 1 va mot s6 dic diém than trdu dugc trinh bay &
Béang 1.

Hinh 1: Anh chup SEM biochar triu thueng
mai (RB) va biochar trau PTN (RB-Lab)
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Bang 1: Pic tinh dit va biochar trong thi nghiém

Y en DAt Biochar triu Biochar trau
Chi tiéu

PC) (RB-Lab) (RB)
pH 5,50 9,50 9,56
EC (mS/cm) 0,677 0,49 0,41
CHC (%) 3,77 - -
N (%) 0,21 0,47 0,59
C (%) 2,19 62,00 19,55
CIN 10,43 106,89 32,57
CEC (cmolc/kg) - 23,98 13,20
Am do (%) - 3,60 1,38
Dung trong
(glem?) 1,09 - -

2.3 B® tri thi nghiém

Thi nghiém theo doi phat thai khi CH4 va N>O
dugc thuc hién trong diéu kién phong thi nghiém cua
Khoa Mbéi truong va Tai nguyén Thién nhién,
Truong Pai hoc Can Tho sir dung hai loai biochar
san Xuat tir vo trau & hai phuong phap khac nhau
(theo phuong phap nhiét phan cham trong phong thi
nghiém va biochar trau thuong mai). Thi nghiém
dugc bd tri trong chai thiy tinh 300 mL (Schott,
Dric), chi tiét mo hinh bd tri thi nghiém dwoc trinh
bay ¢ Hinh 2.

Bom tiém thu
khi (20 mi)

NGt cao su
Khéng gian

chira khi (V)

Thé tich &
45g dét + % than
Hinh 2: M@ ta chi tiét mé hinh bd tri thi nghiém

Quy trinh theo d&i phat thai khi dugc thuc hién
nhu sau:
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Bude 1: Cén lan luot khdi lugng 2 loai biochar:
RB-lab va RB cua ting nghiém thirc vao cac chai
thay tinh (Bang 2).

Budc 2: Can 70g dat kho da nghién qua ray,
0,35g rom cat ngan (twong tng 5 tan/ha), dung tron
déu cac vat liéu nay lai vai nhau.

Budc 3: Tiép tuc, cho 100 mL nuéc cat vao moi
chai thuy tinh, tron déu dé nudc ngam vao hon hop
dat, biochar va rom.

Budc 4: Pong chit cac nap chai thuy tinh va giir
& nhiét do 6n dinh 30°C (theo Inubushi et al. (1990)
30°C 1a khoang nhiét thich hop dé methanogenic
hoat dong t6t nhat, thuan loi cho sinh khi CHy). Tién
hanh theo ddi va thu mau thi nghiém vao cic thoi
diém 1,4, 7, 11, 15 va 19 ngay sau b6 tri thi nghiém.

Thi nghiém theo dodi phat thai khi s dung hai
loai biochar san xuét tir vo triu, mdi loai c6 3 ty 18
ap dung 1a 0,2%; 0,5% va 1% (0,1% = 1,09 tan
biochar/ha) va nghiém thic dbi ching khong bd
sung biochar. Thi nghiém dwoc bd tri hoan toan
ngau nhién véi tbng cong 7 nghiém thic va ba 1an
Iap lai cho mdi nghiém thirc (Bang 2).

Phuong phap thu mau khi duoc thuc hién theo
Yoo and Kang (2012) va Troy et al., (2013) véi trinh
tu thuc hién nhu sau: cac chai thu mau dugc mé
thoang khi 5 phut trudc khi thu mau, c6 thé thoi khi
nhe tir 0,5-1 phiit dé loai bo cac khi tich lily trong
chai; day kin chai béng ntt cao su, sau do dung tiém
kin khi 20 mL tron déu khong khi bén trong chai,
hiit bd 20 mL khi du tién sau d6 méi tién hanh thu
mau. Mau khi duogc thu & cac thoi diém 0, 30, 60
phiit va chuyén vao vial kin khi (14mL) d duoc hit
chan khong trude d6. pH duge do tryc tiép bing may
do pH (HI9912IN, HANNA, Rumania) va Eh
(HM31P; TOA-DKK, Nhat) vao thi diém thu mau
khi. Cac vials trit mau khi dugc phan tich dinh lugng
khi CH, va N,O bing may sic ky khi GC (Model
SRI 8610C, Haye Sept-N, diu do FID va ECD)

Bang 2: Cac nghiém thirc trong thi nghiém véi lweng biochar sit dung khac nhau

Ky hiéu Nghiém thirc KL dit (g) KL biochar (g) KL rom (g)' V nwéc (mL)
1. NTBC Dbi chimg (khong biochar) 70 0 0,35 100
2. RB-labl  Biochar trAu PTN 0,2% 70 0,231 0,35 100
3. RB-lab2  Biochar trdu PTN 0,5% 70 0,577 0,35 100
4. RB-lab3  Biochar trdu PTN 1,0% 70 1,155 0,35 100
5. RB1 Biochar triu 0,2% 70 0,231 0,35 100
6. RB2 Biochar trdu 0,5% 70 0,577 0,35 100
7. RB3 Biochar trau 1,0% 70 1,155 0,35 100

Ghi chit: O heong rom duwoc sir dung cho thi nghiém twong dirong véi heong rom viii lai trong rugng véi 5 tan/ha.
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2.4 Tan suét va thoi gian thu miu

Céc nghién ctru danh gia phat thai khi nha kinh
tir d4t & diéu kién phong thi nghiém (Liu et al., 2011;
Yoo and Kang, 2012; Wang et al., 2017) thuong
thyc hién trong thoi gian khoang 15-20 ngay. Thi
nghiém nay duoc bé tri theo di lién tuc trong 19
ngay véi 6 dot thu mau (ngay 1,4, 7, 11, 15, va 19),
1a chu ky ngap kho dai nhét trén ruong khi ap dung
ky thuat quan 1y nudc udt kho xen ké (AWD) (T6
Lan Phuong va ctv., 2012, Huynh Quang Tin va ctv.,
2015).

2.5 Phuwong phap phan tich va tinh toan
lwgng phat thai

Nong d6 CHs va N,O trong cac mau khi dugc
thu thap vao cac thoi gian diém khac nhau duge do
bing may sic ky khi (Model SRI 8610C). Ham
lwong khi N,O phat thai trong mau khi duoc xac
dinh bang cot dau do bat electron (ECD) Hayesep —
N, nhiét d6 cua budng cot 1a 60°C, ap suat khi H, 1a
15 PSI, ap suat khong khi 5 PSI, 4p sudt N, 1a 18
PSI. Trong khi d6, ham lugng CHs4 phat thai trong
mau dugc xac dinh bing cot dau do Flame
ionization detector (FID), nhiét d6 cua budng la
350°C, 4p suét khi Hy 1a 20 PSI, khong khi 5 PSL

Toc do phat thai CHs va N,O duoc tinh theo
cong thirc (Parkin et al., 2003):
MW x V x 60 x 24
m x (0.08206 x (273+°C)

Trong do: t: nhiét d6 khong khi  (°K), MW:
trong luong phan tir khi (CH4 16, N2O=44), m: khoi
lwong dat thi nghiém (g) toc do gia tang ndng do

khi CHs4 (ppm/h); V: tong thé tich phan khoang
khong chira khi CHy sinh ra trong chai u

dc
F=—x
dt

(mg/kg/ngay)

Téng lwong CH4 va N,O cua thi nghiém duoc
tinh theo cong thic sau (Mai Van Trinh va ctv.,
2013):

F = (nng (2552 + (om0 +

(nerlg” ( 257 (mgko)

+

Trong do: ny, N2,n3 la ngay lay mau the 1, 2,3va
Ny 1a ngay 1dy mau tht X, nc 1a ngay 1ay mau cudi
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cung va Fn1, Fnz, Frs..., Fnla luong phat thai trung
binh cua khi CHy, N2O (mg kgl.ngay?) (tng véi cac
ngay ldy mau ny, Nz, N Nk va ne.

Khi CH4 va N,O phét thai tich lity dugc qui doi
theo Iugng CO, twong duong (CO2eq), theo cong
thuc sau:

1g CH, = 259 CO, (IPCC, 2007).
19 N,O = 298 CO; (IPCC, 2007).

FCOzeq:FCH4+FN20 (mgCO2eq/kg)

2.6 Xirly sb ligu théng ké

Phan tich phuong sai (ANOVA) hai nhan t6 theo
bé tri hoan toan ngau nhién dé danh gia mirc d6 khac
biét giira loai than va ty 1& than b sung, (Duncan,
a=5%). Str dung kiém dinh Independent t_test dé so
sanh khéc biét trung binh ting ty Ié than bo sung, (t-
test, 0=5%)

3 KET QUA VA THAO LUAN

31 Anh huéng ciia biochar triu dén pH va
Eh dit

3.1.1 pH dat

Trong qua trinh theo di pH dét thay d6i theo hai
giai doan chinh: giai doan 1, pH giam tir ngay thir 4
va dat gia tri thap nhit tai ngay thir 7. Trong do,
NTDC c6 pH=4,74 thap nhét va cac nghiém thirc co
biochar ¢6 pH cao hon tir 4,82-5,1 (thip hon so véi
PHban 03u=5,5) (Hinh 3A). Sau khi pH giam manh &
mot tuan dau thi nghiém, pH tang lai & cic ngay 11
va c6 sy bién dong nhe & ngay 15 va 19 nhung
khong dang ké. Cac ngay 11, 15 va 19 cua thi
nghiém pH & cac nghiém thic co biochar luon duy
tri & khoang 5,28-5,65, trong khi d6 6 NTDC chi c6
pH tir 4,79-4,9. Hinh 3A cho thiy giai doan 2: tur
ngay 11 dén ngay thir 19 cao hon cac ngay & giai
doan 1 va & tit ca cac thoi diém theo ddi nghiém
thirc bd sung biochar luén c6 pH cao hon NTDC.
Ngoai ra, tri 6 pH & cac nghiém thuc b6 sung
biochar khong bién dong qua 16n khi so sanh cting
mot thoi diém thu mau, tri sé pH chi chénh 1éch tir
0,1 d&n 0,12 don vi. Két qua nay cho thiy, khi bd
sung biochar s& c6 1am ting pH cho dit ndng nghiép,
giam sy chua héa cua dét tuong ty nhu nghién ctu
cua Liu et al., (2011).
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Hinh 3: Sy thay déi tri s6 pH (A) va dién thé oxy héa khir (Eh) (B) trong thi nghiém

Két qua thi nghiém cho thay khi b6 sung biochar
s& giup cai thién pH, giup gitr pH dat cao hon so véi
NTBC. pH giam thip vao ngay thi 7 sau khi @ c6
thé giai thich do vi sinh vat thiy phan chét hitu co
manh nén hinh thanh cac axit hitu co. Sau d6 cac
axit nay tiép tuc bi thiy phan thanh CHs va COy, H
& cac ngay tiép theo. Su chuyén hoa cac axit hiru co
thanh CHs4 va CO2 ¢ ngay 7 trong thi nghiém (Hinh
3A), lam giam tinh axit va lam pH ting tr¢ lai vao
cac ngay tiép theo cua thi nghiém (Yoo and Kang,
2012).

3.1.2 Dién thé oxy hoa khir (Eh) mau dat

bién thé oxy hoa khir (Eh) trong dit dao dong
tir -142 dén -262 mV (Hinh 3B), 1a méi truong khir
manh, do su phan huy nhanh cua chat hiru co c6
trong dat. Gia tri Eh giam thap tir ngay thtr 4, giam
<-200 mV tir ngay 7 dén ngay 15 (day ciing 1a thoi
diém c6 pH thap nhat trong thi nghiém, Hinh 3A).
Gia tri Eh trong thi nghiém nay chi thi cho méi
tredng khir manh tir nhé -100 mV dén gan 16n -300
mV. Tir ngay thir 15, Eh ting nhe tré lai va c6 gia tri
tir -171 dén -187 mV va sau do giit on dinh & Eh>-
170 dén khi két thuc thi nghiém.

Theo Yoo and Kang (2012) trong diéu kién dat
bi ngap nudce siu lién tuc sau 3 ngay, moi truong tro
nén yém khi do lugng oxy con sét lai trong cac 15
rdng cua dat da bi vi sinh vat sir dung hét. Sau giai
doan nay Eh s& giam nhanh va manh do khi d6 chat
hitu co bat dau bi phan hay. Két qua thi nghiém
tuong dong vai két luan trén va mot s nghién ciu
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khéc ctia nghién ctru Yagi and Minami (1990). Bac
biét, sau ngay thtr 7 cua thi nghiém do khoang Eh
dao dong <-150 mV, nén day la diéu kién moi
truong thich hop véi hoat dong phan hily chat hiru
co sinh CH4 ciia methanogenis (Dubey, 2005).

3.2 Anh hwéng cia b sung biochar trau
dén phat thai CHa trong dit

Két qua theo ddi tbc d phat thai CH, (Hinh 4A)
cho thdy sy phat thai chia 1am 3 giai doan chinh: giai
doan 1-4 ngay dau sau khi 1, sy phat thai xay ra rat
thap ¢ tat ca cac nghiém thirc dao dong tir 2,40-4,10
mgCHu/kg/ngay. Tdc do phat thai CHy4 trong giai
doan nay khong khac biét gitra cac nghiém thuc
(p>0,05). Giai doan 2 (tir ngay 4-11): sau 96 gio 1,
moi truong bit du thiéu oxy va CH, phat thai manh
nhét trong thi nghiém. Véi luong CH4 hing ngay
phat thai trung binh ¢ NTPC la 50,66
mgCHa/kg/ngay va cac nghiém thic RB-lab tir
44,37-50,02 mgCH./kg/ngay va RB 1a 47,17-50,84
mgCHa/kg/ngay. O giai doan nay, téc do phat thai
cling khong khac biét c6 y nghia (p>0,05) gitta cac
nghiém thirc. Giai doan 3 (ngay 11-19): CHa phat
thai cham lai va thip dan vé cubi thi nghiém, sau khi
lugng co chat (chét hiru co) cung cap cho vi sinh vat
methanogenis giam manh. O cac ngay 11 va 15,
nghiém thie d6i chimg c6 luong phét thai cao trung
binh 20,3 mgCHa/kg/ngay khéc biét c6 y nghia so
Vi cac nghiém thirc bd sung biochar RB-lab2, RB-
lab3 va RB2, RB3 (p<0,05), nhung khac biét khong
cd ¥ nghia so véi nghiém thuc RB-lab2 va RB1
(p>0,05).
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Hinh 4: A) Toc dd phat thai CHsva B) téng lwgng CHa phat thii

Cdc cgt ¢6 cing it nhdt mgt chik cdi thi co khdc biét khong Y nghia thong ké & mute 5%; NTDC: nghiém thir doi chimg,
RB-lab1: 0,2% biochar trau PTN, RB-lab2: 0,5% biochar trau PTN, RB-lab3: 1% biochar trau PTN, RB1: 0,2%
biochar trau thuwong mai, RB2: 0,5% biochar trau thuong mai va RB3: 1% biochar trau thwong mai.

CHa phat thai nhiéu trong thi nghiém sau khi Eh
giam vé nho hon -200 mV va sau d6 lwong khi CH,
giam dan vao cac ngay tiép theo, két qua nay tuong
ddng vai cac nghién ciru cua Zhang et al. (2010),
Liu et al. (2011), Yoo and Kang (2012), Troy et al.
(2013). Luong CHg sinh ra phu thudc chinh vao ham
lwong chit hitu co cua chit nén va hoat dong phan
huy methanogenis (Dubey, 2005), vi vdy trong diéu
kién dat Ngap nudce va trong dét c6 sin day du chat
hitu co d& phan hay sé& rat thuan loi cho vi sinh vat
methanogenis phat trién s& thuc day sy phat thai CHy
dién ra manh.

Luong CH tich liy trong sudt thi nghiém & cac
nghiém thirc dao dong tr 774+17 - 932+17
mgCHJ/kg (Hinh 4B). Trong d6, NTPC c6 tong
lwong CH, phat thai cao nhat 1a 932+17 mgCH./Kg,
khac biét c6 y nghia thong ké (p<0,05) so véi cac
nghiém c6 bo sung biochar. Bo sung biochar vao dat
gitp giam lwong CH, phat thai tir 16-20%, tong
luong phat thai trong sudt thi nghiém tir 747+17
mgCHa/kg (RB3) dén 800+20 mgCH./kg (RB-
Lab3). Cac nghiém thac RB-labl, RB-lab2, RB-
lab3, RB1, RB2 khac biét khong c6 ¥ nghia. Téng
luong CH4 phat thai duoc giam thiéu khi bd sung
biochar & ty 1¢ 0,2% RB-lab1 (giam 16% so v&i dbi
ching) va RBI (giam 17% so véi déi chung), ty 18
0,5%: RB2-lab (giam 18% so v&i ddi ching) va RB2
(giam 16% so véi déi ching), ty 16 1%: RB-lab3
(giam 14% so vé6i dbi chimg) va RB3 (giam 20% so
vé6i d6i chirng). Hiéu qua giam phat thai CH, 6 tirng
ty 1€ 0,2% va 0,5% la khac biét khong cé y nghia
thong keé, ty 16 1% khac biét c6 y nghia théng ké
(Bang 3).
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NTBC 1a nghiém thirc co tong lugng CH;4 phét
thai cao nhat co thé giai thich do trong diéu kién
ngéap nude lién tuc, ham lugng hiru co trong dat cao
(dugc bd sung rom) nén cac qué trinh phan hay Ky
khi cua vi sinh vat methanogenis dién ra manh va
nhanh hinh thanh nén nhiéu san pham nhu acetat,
CO2, Hy, thiic ddy su sinh CH,4 nhiéu trong thoi gian
ngén (Yoo and Kang, 2012) nhung qua trinh nay lai
khong bi can tré hodc khi sinh ra khong bi hip phu
bai vat liéu gi, nén luong CH,4 sinh & NTBC la cao
nhit so véi cac nghiém thic khac c6 bd sung
biochar. Pi véi cac nghiém thirc c6 bd sung biohar,
khong c6 su khac biét vé tong lugng phat thai CH,
giita cac nghiém thic bd sung biochar & ty 1¢ bd
sung 0,2 % va 0,5% co thé do hai loai biochar trau
¢6 su tuong dong Vé cu trac cac 16 rong bén trong
clia biochar (Hinh 1) va higu suat hap phu cia hai
loai biochar, bé tri ciing mot loai dit va cing mot
lwong chit nén (rom b sung), nén sy tac dong 1én
pH, Eh va cong dong vi sinh vat sinh CH, 1a nhu
nhau. Khi b6 sung & mirc 1% biochar vao dit thi co
su khac biét vé tong luong phat thai CH4 do véi
lwong biochar b sung da du l6n dé tao su khac biét
trong hiéu qua hap phu, do thoang khi, tao nén su
khac biét trong giam phat thai khi CH,. Két qua tong
luong CH4 phat thai trong nghién ctiru khi bd sung
biochar gitip giam 14%-20% so véi dbi chimg, twong
tu v6i nghién ciru mot s6 nghién ctu cia Yoo and
Kang (2012) va Cai et al. (2017).

3.3 Anh hwéng cia b sung biochar dén sw
phat thai N2O trong dét

Khac véi su phat thai CHas, N2O trong thi nghiém
phat thai véi mot lugng rat thap. Cac nghiém thirc
¢6 biochar sy phat thai N,O trong dat & mic thap tir
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0,05-3,70 pg/kg/ngay va 6n dinh trong sudt thi
nghiém, riéng NTDC c6 N0 phat thai & mic cao tir
1,1+0,71-10,52+6,58 pg/kg/ngay (Hinh 5A). Sy
phat thai N,O hang ngay hau hét khong c6 sy biét
gitra cac nghiém thuc, trir ngay thir 7. Vao Ngay 7,
nghiém thic c6 biochar khong c6 su khac biét,
nhung NTDC c¢6 toc do phat thai 10,52+6,58
pg/kg/ngdy 1a cao nhit trong thi nghiém khac biét
¢6 ¥ nghia théng ké véi 6 nghiém thirc con lai. Trong
subt 19 ngay thi nghiém, toc do phat va tong lwong
phat thai NoO <1 pg/kg/ngay.

Theo Hensault et al. (2012), khi N2O duoc tao ra
ca trong moi trudng hiéu khi (nitrate hod) va yém
khi (khir nitrate). Su phat thai N,O thap do thi
nghiém bd tri trong diéu kién Eh thap (-142 dén -
262mV), trong khi Eh thuan Igi cho su phat thai NoO
1a 120 dén 250 mV; khong bo sung thém N cho dat
hay dt quéa chua ciing s& uc ché qua trinh hinh thanh
khi N,O. Ngoai ra, biochar c6 ty 6 C/N cao nén tién

—@— DPJdi ching
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trinh ¢6 dinh N sinh hoc rit d& xay ra lam giam
lwong N hitu dung, qua d6 1am ngudn ni-to dwoc
chuyén hoa thanh N,O & cac nghiém thire. Thém vao
d6, v6i didc tinh hap phu cia biochar nén c6 thé mot
luong 16n NH,4 duoc biochar hap thy, han ché qua
trinh nitrat hoa, nén gay lam giam qua trinh sinh khi
N,O. Tuy lugng phat thai NoO 1a khong dang ke,
nhung khéc v6i mot sé nghién ctru trude d6 NoO van
phat thai du dat luon bi ngap nudc (Xing et al.,
2002).

Sau 19 ngay thi nghiém téng lwong N2O phat
thai trong thi nghiém 1a 0,07+0,02 mgN,O/kg dén
0,19+0,04 mgN,O/kg. Khong co sy khac biét vé
tong lwong phat thai N,O giita cac nghiém thic
(p>0,05) (Hinh 4B). Tong lwong N,O phat thai trong
thi nghiém tuong dwong véi cong bd cua Troy et al.
(2013), thip hon 2 1an so Vvoi nghién ctu cia
Nilissen et al. (2014), khi ¢6 bd sung thém dam va
cling thap hon so véi Yoo and Kang (2012).
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Hinh 5: A) Tdc dd phat thai N2O; B) Téng lweng phat thai N.O

Cdc cgt ¢6 cing it nhdt Mgt chit cdi thi co khdc biét khong Y nghia thong ké 6 mute 5%; NTDC: nghiém thir ddi ching,
RB-lab1: 0,2% biochar trau PTN, RB-lab2: 0,5% biochar trau PTN, RB-lab3: 1% biochar trau PTN, RB1: 0,2%
biochar trau thuong mai, RB2: 0,5% biochar trau thiwong mai va RB3: 1% biochar trdu thuong mai.

3.4 Tong lwong phat thai khi nha kinh (quy
déi sang CO: twong dwong)

Két qua tong lugng phat thai khi nha kinh (CHy
va N20) sau 19 ngay thi nghiém dugc tinh toan quy
d6i sang tong COxq twong duong (Hinh 6). Téng
lugng COyq phét thai & nghiém thirc ddi chung
(khong bd sung biochar) (23,37+0,41 gCO/kg) la
cao nhat (p<0,05) so véi cac nghiém thic bén

biochar. Cac nghiém thac RB1, RB2 va RB3 lan
luot ¢ tong lugng COgq 1a 19,5+0,8 gCO-/kg,
19,640,1 gCO,/kg va 18,71+0,42 gCO,/kg khong co
su khac biét (p<0,05) khi so véi RB-labl, RB-lab2
va RB-lab3 lan lugt c¢6 tong luong COgq la
19,51£0,42 gCOz/kg, 19,08+0,28 gCOz/kg va
20,03+0,51 gCO2/kg. Ngoai tru, ty I¢ bo sung 1%
RB3 c6 tong lugng COyzq thdp hon RB-lab3
(p<0,05) (Hinh 6).
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Hinh 6: Tong hrgng phat thai khi nha kinh (COz)

Cc cgt ¢6 ciing it nhdt mgt chit cdi thi c6 khdc biét khong ¥ nghia thong ké 6 Wute 5%; NTDC: nghiém thitc doi chimg,
RB-labl: 0,,2% biochar trau PTN, RB-lab2: 0,50/9 biochar trau PTN, RB-lab3: 1% bioghar trau PTN, RB1: 0,2%
biochar trau thuwong mai, RB2: 0,5% biochar trau thuwong mai va RB3: 1% biochar trau thwong mai.

Két qua thi nghiém chimg minh ring viéc bd
sung biochar c6 hiéu qua tét trong viéc giam GHGs
s0 v&i khong bd sung biochar vao dét. B6 sung RB-
lab cho hiéu qua giam phat thai tir 16%-18% so véi
khong bd sung than va RB cho hiéu qua giam phat
thai 16%-20%. Két qua ciing cho thay rang, trong
diéu kién dat bi ngap nudc lién tuc, CHy 14 khi dugc
tao thanh va phat thai nhiéu, khi NoO phat thai
khong dang ké trong diéu Kién thi nghiém.

Bang 3 cho thiy lugng GHGs phat thai & cac
nghiém thac 0,2% va 0,5% la khong c6 su khac biét
(t-test, 0>0,05). Khi bd sung biochar véi lwong 1%,
¢6 su khac biét trong téng lwong GHGs cua hai loai
biochar sir dung 1a RB3 giam phat thai tét hon RB-
lab3 (t-test, 0<0,05). Tir két qua c6 thé thiy rang &
ty 1¢ thap <1%, hai loai biochar c6 kha ning giam
phat thai nhu nhau, nhung néu ty 1é biohar bd sung
1%, biochar trau san xuat thwong mai (RB) cho hiéu
Qué cao hon biochar trau trong PTN (RB-lab).

Bang 3: Téng lrgng CH4, N20 va khi nha kinh phat thai ¢ ty |é va loai biochar khac nhau

n , CH4 N20 CO2¢eq
Neghiem thire (mg/kg) (mg/kg) (a/ka)
Bo sung than ty I 0,2%

RB-labl 78017 0,19+0,04 ™ 19,50+0,81 "
RB1 779433 ™ 0,11+0,08 "™ 19,51+0,42"
B6 sung than ty 1¢ 0,5%

RB-lab2 762412 0,09+0,05™ 19,08+0,28 "
RB2 78446,0 " 0,08+0,06 ™ 19,62+0,15"™
B6 sung than ty 1¢ 1%

RB-lab3 800+20" 0,10+0,07"™ 20,03+0,51"
RB3 747+£17" 0,13+0,07"™ 18,71+0,42"

Trong ciing mot Cot, (*) khdc biét y nghia tﬁéng ké ¢ mikc 5%, ns: khong khdc biét y nghia théng ké. NTPC: nghiém
thize doi ching, RB-Iapl: 0,2% biochar trau PTN, RB-Iab2:'O,5% biochar trau PTN, RB-lab3: 1% biochar trau PTN,
RB1: 0,2% biochar trau thuong mai, RB2: 0,5% biochar trau thwong mai va RB3: 1% biochar trau thuong mai.

O ty 1& bd sung biochar thap 0,2% va 0,5%
khong c6 sy khac biét vé tong lwong GHGs phit thai
¢6 thé do biochar san xuit trong phong thi nghiém
va biochar san xuat thwong mai khong c6 su khac
biét I6n vé cac dic tinh 1y-hoa hoc va kich thudc 15
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réng (Bang 1, Hinh 1), nén véi lugng it biochar bd
sung, su tac dong dén cac diéu kién moi truong dat
la chua du 16n. Tuy nhién, khi b6 sung biochar véi
lwong I6n hon 1% (twong tng 10,9 tin/ha), tao ra su
khac biét du 16n vé C(%), C/N va CEC hay ciu trac
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15 rdng, hiéu suat hip phu, qua d6 anh huéng dén
tong lwong phat thai trong thi nghiém. Két qua thi
nghiém phu hop véi nhan dinh cua Wang et al.
(2017) va Cai et al. (2017) khi cho rang cac vat li¢u
tir g0, trdu, rom ra, tre, nra khi nhiét phén trén
500°C, s& cho két qua vé hap phu va giam thiéu phat
thai GHGs 1a khong c6 su khac biét. Tuy nhién, o ty
I& biochar b sung voi lwong 16n hon 10 tan.ha'!
biochar trau thuong mai lai cho hiéu qua tot hon, nén
¢6 thé ding biochar thuong mai dé bon cho lua, vira
d& san xuat s lugng 16N, vira c6 gia thanh san pham
t6t hon so voi biochar trau PTN.

4 KET LUAN VA KIEN NGHI

B6 sung biochar c6 tac dung giam phat thai CH,
tir dat trong diéu Kién ngap nude lién tuc. Trong thi
nghiém nay, CH, 1a khi nha kinh phat thai chi yéu,
N,O phat thai khong déang ké. B sung biochar triu
san Xuit trong phong thi nghiém PTN va biochar
trau thuong mai lam giam lan luot 14%-18% va
16%-20% phat thai khi CH, so véi nghiém thirc ddi
ching. B6 sung biochar triu & mirc 1% co kha ning
giam phat thai khi nha kinh t&t hon cac muc khac
trong thi nghiém nay. Biochar trau san xuét trong
phong thi nghiém va biochar trau ban thwong mai
khong ¢6 su khac biét trong viéc giam phat thai CH,
va N,O khi 4p dung lwong biochar bé sung vao dét
& 0,2% va 0,5%. B6 sung 1% biochar triu thuong
mai cho hiéu qua giam phat thai CHa, N,O va tong
CO2q tot hon so v6i biochar trau trong phong thi
nghiém. Can thyc hién thém cac nghién ciru theo ddi
qué trinh phan hity biochar trong dat, cong dong vi
sinh vat chuyén hoa CH, nhim 1am rd hon co ché
giam phat thai khi nha kinh cua viéc bd sung
biochar.
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