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TOM TAT

Sir dung biochar dwroc xem 1a mét gidi phap méi c6 nhiéu tiém nang trong viéc vmg dung dé
giam phat thdi khi nha kinh,, giam nhe s bién doi khi hdu tir hoat déng trong la. Nghién ciru dieoc
thuc hién nham déanh gid va so sanh anh hiéng cua bé sung biochar tre va biochar trdu vao dat phu
sa trong diéu kién ngdp nude dén sy phét thai CH, va N2O. Thi nghiém duroc bé tri hoan toan ngau
nhién trong diéu Kién dat duy tri am dg 90%, gom 7 nghiém thizc véi 2 logi biochar: (i) biochar tre
(BB) va (ii) biochar trau (RB), 3 ti 1¢ la 0,2%, 0,5% va 1% va doi chitng (NTPC, khéng bé sung
biochar). Két qua cho thdy CH, 1a khi phét thai chinh va khi N,O phét thai khéng ding ké. Bé sung
BB ti 1¢ 0,2%, 0,5% va 1% vao dat 1am giam tong leong khi CHg lan Leot 12 19,10%; 27,74% va
25,65% s0 voi nghiém thitze doi chitng. Twong tir, bé sung RB Véi ti 1é 0,2%, 0,5% va 1% cé tong
lirong CHy phét thdi thdp hon lan heot 35,29%; 29,53% va 38,54% so véi NTPC. Tong liong phét
thai GHG (CO2¢q) cac nghiém thizc bé sung BB thap hon 19,15-27,71% va RB la 29,56-38,49% so
véi NTPC. Bé sung biochar trdu va biochar tre c6 tc dung trong viéc cat giam heong CHa, N2O sinh
ra, trong dé véi ti 1é 1% bichar trau cho hiéu qud gidm phat thdi tét nhat trong thi nghiém.

Tir khéa: dit phu sa; biochar tre; phét thai CH4; biochar trau; phét thai N20

1. Giéi thigu

Viét Nam 1a qudc gia ding thir tu vé san xuat I0a gao nam 2012 va thir hai thé gioi vé
xuit khau gao nim 2011 (FAOSTAT, 2013). Bong bing séng Ciru Long (PBSCL) 14 ving
san xuat lta gao chinh va chiém san luong cao cta ca nudce. Mic du dién tich (khoang 3,9 triéu
ha) chi chiém khoang 10% dién tich Viét Nam, nhung chiém dén % san lwong lGa gao san xuit
va xap xi 90% san lugng gao xuat hién gao mdi nam (Avrai et al., 2015). Phét thai khi nha kinh
g6p phan lam ting nhanh qua trinh bién d6i khi hau toan cau, 12 mot van dé cip bach toan cau
dang xay ra ngay cang nghiém trong hon. Vi tong lwong phét thai GHG 246,8 triéu tan cacbon
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dioxit (COzeq) trong dwong nam 2010. Cac qudc gia nhur Viét Nam s& chiu anh huong nghiém
trong bai su bién ddi khi hau. Theo théng ké, hoat dong san xuat néng nghiép phat thai 88,3
triéu tan COgeq, trong lta chiém 33% tong lugng phat thai GHG ciia ca nudc va la ngudn phét
thai 16n nhét trong céc hoat dong ndng nghiép chiém 50,5%, vai lugng phat thai 44,6 triéu tan
COzeq (MONRE, 2014).

Biochar duoc tao ra tir qué trinh nhiét phan sinh khi thyuc vat, phu pham néng nghiép
& nhiét do cao, ti 1& cacbon con lai trong nguyén liéu chém ti trong dang ké va khd bj phan
hiy sinh hoc, do d6 c6 kha nang dong mot vai tro dang ké trong viéc ¢o 1ap cacbon (Lehmann,
2007; Knaoblauch, Maarifat, Pfeiffer, & Haefele, 2011; Jones, Rousk, Edwards-Jones, Deluca, &
Murphy, 2012). Biochar c6 thé cai thién kha ning giit nudc cua dat ¢ dat cat, ting pH cua dat
(Laird, Fleming, Wang, Horton, & Karlen, 2010; Peng, Ye, Wang, Zhou, & Sun, 2011) va tang
kha nang trao ddi cation cua dat (CEC) ('Yamato, Okimori, Wibowo, Anshori, & Ogawa, 2006;
Zwieten et al., 2010; Peng et al., 2011). Biochar ciing c6 thé 1am giam su rira troi chat dinh
dudng (Lehmann et al., 2003; Major, Steiner, Downie, & Lehmann., 2009) va giam sy phat thai
CHa va N20 bing céch cai thién su két tu céc chit cua dat (Zwieten et al., 2009), ddng thoi
tang nang suat l0a (Zhang, Bian, & Pan, 2012). Do d6, viéc san xuat va (g dung biochar c6
ngudn gdc tir vo trau, tre ddy hira hen cho viéc quan Ii chat hitu co (CHC) trong hé théng canh
tac 0a, co thé két hop cac tac dong tich cuc vé 1au dai dbi voi chat luong dat va giam GHG
bang cach hap phu cacbon trong dat.

PBSCL véi san luong l0a hing nam 24,5 triéu tan (General Statistics Office of
Vietnam, 2016) va voi luong triu sinh ra bang 20% luogng lla sau xay xat gao
(Chungsangusist, Gheewala, & Patumsawad, 2009). Bén canh su doi dao va san c6 cua triu,
tre cling 1a mot loai cay nhiét dsi co dién tich trong hon 1,2 triéu ha & mién Bac va mién Nam
Viét Nam va khai thac mdi nam x4p xi 7 triéu tdn, véi ning sudt trung binh 13 tin/ha
(NL Agency, 2012). Tre la mot loai c@y ¢6 kha nang tai sinh cao tir 10-30% sau khi thu hoach,
nén co thé thu hoach chon loc va téi sinh ty nhién khong can trong méi. Pay 1a nhitng ngudn
nguyén liéu ddi dao, co thé dung dé san xuat biochar véi sé luong 16n dé bd sung cho dat.
Tan dung ngudn phu phé pham ndng nghiép nay sé& la giai phap tich cuc vira ting hiéu qua
quan li tai nguyén, vira cai thién moi truong. Vi vay, nghién ciru nay dugc thuc hién véi muc
tiéu danh gia viéc giam phat thai CHa, N2O tir dat phu sa trong diéu kién ngap nudc lién tuc
¢6 bd sung BB dugc san xuit trong phong thi nghiém bang phuong phap nhiét phan ¢ 700°C
va RB duogc ban trén thi truong.

2. Phuwong phap nghién ciu
2.1. Ddc diém dat thi nghigm

Mau dit dugc thu ¢ rudng l0a, ting dat 0-10 cm (phuong Théi An Péng, quan Binh
Thuay, thanh phé Can Tho). Dat st dung trong thi nghiém thudc loai dat phu sa cé tinh phén
nhe (Thionic Gleysols) theo hé théng phan loai cia WRB/FAO (2006). Mau dét duoc phoi
kho khdng khi, nghién qua ray 0,5mm cho cé&c phan tich pH, EC (ti 1¢ 1:5), dam tong sb (xac
dinh theo phuong phap Kiejdahl), chat hitu co (theo phuong phap Walkley-Black). Mot sb dic
diém cua dét sir dung trong nghién ctru dugc trinh bay ¢ Bang 1.
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2.2. Dic diém biochar

Hai loai biochar str dung trong thi nghiém duoc san xuét trong hai diéu kién khac nhau:

Biochar tre (BB): nguyén liéu liéu thé la tre (B. Vulgaris) duoc thu gom & BPBSCL, tre sau
khi thu v& duoc 1am kho bang céch siy trong ta nung 105°C. Sau d6 dugc cit thanh timg manh
nhé 1 mm va tao thanh céc hat hinh tru dé san xut biochar. Cac hat hinh tru duoc nhiét phan
trong 10 nung chuyén dung (VMF 165, Yamada Denki, Adachi, Nhat Ban) theo phuong phép
nhiét phan cham. Khi Nz duoc bom vao 10 dé tao diéu kién yém khi vai téc do 3L.phat™ trong
30 phut. Sau d6 gia nhiét 1én dén 700°C va nhiét phan trong 2 gio, 1am mét vé nhiét do phong
va lay than ra nghién min, bao quan & am do twong ddi dudi 25% trong binh hat am ty dong lam
kho (SD - 3 unit 1-5489-11, AS ONE Ltd., Osaka, Nhat Ban) (Nguyen et al., 2018).

Biochar triu thuong mai (RB): mua tir cdng ti chuy@n san xuat biochar. Biochar duoc san
XUAt tir vo trau, trén day chuyén cong nghé hién dai, bang phwong phéap nhiét phan cham.

Hai mau biochar trudc khi sir dung duoc nghién qua ray 0,5mm dé phan tich mot s dac
diém cua biochar vé pH, EC (mS/cm) (li trich bang nudc véi ti 18 1:10), N(%) (phuong phap
Kiejdahl), C(%) (nhiét phén 550°C), C/N, CEC (cmolc/kg) (phuong phap cua Gillman, 1979)
va am do (%). Céu trdc cac 16 rdng cua biochar tao thanh duoc do bang kinh hién vi dién tir
(TM-1000 Hitachi, Japan). Anh chup SEM 2 loai biochar dudi kinh hién vi dién tir dugc trinh
bay & Hinh 1 va mot sé dic diém than trau duoc trinh bay & Bang 1.

Bdang 1. Pdc tinh dat va biochar trong thi nghi¢m

Chi tiéu it (PC) Biochar tre (BB)  Biochar trau (RB)

pH 55 9.3 9,56

EC (mS/cm) 0,677 - 0,41
CHC (%) 3,77 - -

N (%) 0,21 0,028 0,59

C (%) 2,19 55,06 19,55

C/IN 10,43 136,4 32,5

CEC (cmolc.kg?) - 13,99 13,20

Am d6 (%) - 5,51 1,38
Dung trong 1,09 - -

0 T00um ETUT150 550 L

Hinh 1. 4Anh chup SEM biochar trdu a) x200, b) x500; biochar t
2.3. Bo tri thi nghigm

Thi nghiém theo ddi phat thai khi CH4 va N2O duoc thyc hién trong diéu kién Phong
Thi nghiém ctia Khoa Mai truong va Tai nguyén Thién nhién, Truong Pai hoc Can Tho st
dung biochar trau béan trén thi trudng va biochar tre theo phwong phap nhiét phan cham. Thi
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nghiém duoc bd tri trong chai thuy tinh 300 mL (Schott, Dic), chi tiét md hinh b tri thi
nghiém dugc trinh bay ¢ Hinh 2.

Bom tiém thu
khi (20 ml)

,/

Van 3 chia —_L

Nt cao su
Khéng gian

chira khi (V)

Théticha__|

45g dat + % than
Hinh 2. Mb ta chi tiét md hinh b tri thi nghiém

Céac budc chuan bj chai u dugc thuc hién nhu sau:

Budc 1. Can lan luot khéi lwong 2 loai biochar: RB va BB cua tirng nghiém thuc vao
cac chai thuy tinh (Bang 2).

Budc 2. Can 70g dat kho da nghién qua ray, 0,35g rom cat ngén (twong Gng 5 tan/ha),
ding tron déu cac vat liéu nay lai véi nhau.

Budc 3. Tiép tuc, cho 100 mL nudce cat vao mdi chai thuy tinh, tron déu dé nudc ngam
vao hdn hop dat, biochar va rom.

Budc 4. Dong chit cac nap chai thay tinh va gii & nhiét do 6n dinh 30°C (theo Inubushi
et al., 1990) 30°C la khoang nhiét thich hop dé methanogenic hoat dong tét nhat, thuan loi
cho sinh khi CHa). Tién hanh theo d&i va thu mau thi nghiém vao céc thoi diém 1, 4, 7, 11,
15 va 19 ngay sau bd tri thi nghiém.

Thi nghiém 1 theo ddi phat thai khi CHz va N2O tir dat phu sa gdm 7 nghiém thuc, voi
2 loai biochar: tre va trau va mdi loai biochar c6 3 ti 1& 4p dung 1a 0,2%:; 0,5% va 1% (0,1%
= 1,09 tan biochar/ha) va NTPC (khong b sung biochar). Mdi nghiém thirc duoc bé tri lap
lai 3 14n, chi tiét dwoc md ta & Bang 2, cac binh u dwgc dit ngau nhién vao trong ta u da dién
chinh nhiét do 6n dinh sin truéc do.

Bdng 2. Cac nghiém thuc trong thi nghiém vai livong biochar su dung khac nhau

Ki Nghiém thirc Khé; lwong Khdilwgng Khdilwgng  Thé tich
hi¢u : dat (g) biochar (g) rom (g)!  nwéc (ML)
NTBC Doi chirng (khéng biochar) 70 0 0,35 100
RB2  Biochar trau 0,2% 70 0,231 0,35 100
RB5  Biochar trau 0,5% 70 0,577 0,35 100
RB10 Biochar triu 1,0% 70 1,155 0,35 100
BB2 Biochar tre 0,2% 70 0,231 0,35 100
BB5 Biochar tre 0,5% 70 0,577 0,35 100
BB10 Biochar tre 1,0% 70 1,155 0,35 100

Ghi cht: @ ligng rom dwoc sir dung cho thi nghiém twong dwong véi heong rom viii lai trong
rugng véi 5 tan/ha
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Phuong phap thu mau khi dugc thuc hién theo (Yoo & Kang, 2012; Troy, Lawlor,
O’Flynn, & Healy, 2013) véi trinh ty thyc hién nhu sau: cac chai thu mau duoc mé thoang khi
5 phut trudc khi thu mau, thoi khi nhe tir 0,5-1 phut dé loai bo cac khi tich liy trong chai; day
kin chai bang niit cao su, sau d6 dung tiém kin khi 20 mL tron déu khdng khi bén trong chai,
hat bo 20 mL khi dau tién sau ¢6 méi tién hanh thu mau. Mau khi dugc thu & cac thoi diém 0,
30, 60 pht va chuyén vao vial kin khi (14mL) da dugc hut chan khéng trude d6. pH duoge do
truc tiép bang may do pH (HI99121N, HANNA, Rumania) va Eh (HM31P; TOA-DKK, Nht)
vao thoi diém thu mau khi. Cac vials trir mau khi duoc phan tich dinh lwong khi CHa va N2O.
2.4. Tan sudt va thei gian thu médu

Thi nghiém nay duoc b tri theo ddi lién tuc trong 19 ngay vai 6 dot thu mau (ngay 1,
4,7, 11, 15, va 19), theo chu ki ngap khd dai nhit trén ruong khi ap dung ki thuat quan 1i
nudce udt khd xen ké (AWD) (To, Tran, Nguyen, & Dang, 2012; Huynh et al., 2015). Va dua
theo céc nghién ciru danh gia phat thai khi nha kinh tir dat & diéu kién phong thi nghiém (Liu
etal., 2011; Yoo & Kang, 2012; Wang et al., 2017) thuong thuc hién trong thoi gian khoang
15-20 ngay.

2.5. Phwong phdp phdn tich, tinh toan luweng phat thdi GHG

Nong d6 CH4 va N2O trong cac mau khi duoc thu thap vao cac thoi gian diém khac
nhau duoc do bang may sic ki khi (Model SRI 8610C). Ham lugng khi N2O phat thai trong
mau khi duoc xac dinh bang cot dau do bat electron (ECD) Hayesep — N, nhiét d6 caa budng
cot 12 60°C, 4p suat khi Hy la 15 PSI, ap suat khong khi 5 PSI, &p suat N2 la 18 PSI. Trong
khi d6, ham lugng CHg phét thai trong mau duoc xac dinh bang cot dau do Flame ionization
detector (FID), nhiét d6 cua budng la 350°C, &p suit khi Hz 1a 20 PSI, khong khi 5 PSI.

Téc @6 phét thai CHa va N2O dugc tinh theo cong thire (Parkin et al., 2003):

_d_C>< MW xV x60x 24
dt  mx0,08206x(273+t°C)

Trong do: t: nhiét do khong khi u (°K), MW: trong lwong phan tir khi (CH4=16,
N20=44), m: khoi liwong dat thi nghiém (g), %2 téc do gia tang nong do khi CHa (ppm/h); V:
tong thé tich phan khodng khéng chiza khi CHa sinh ra trong chai .

Téng lugng CH4 va N2O caa thi nghiém duoc tinh theo cong thirc (Mai, Tran, & Bui,
2013):

(mg/kg/ngay)

(F, +F)

F=(n,—n)x +(n,—n,)x +.o4(n,—n) x (mg/kg)

Trong dé: n1, N2,ns 1a ngay ldy mau thez 1, 2, 3 va nx 1a ngay ldy mau thi x, ne 1a ngay
ldy mdu cudi cung va Fni, Fnz, Fna..., Fnld lwong phét thdi trung binh cia khi CHa, N2O
(mg.kg™.ngay™) ing véi cac ngay Idy mau ni, N, Na,.. Ny VA Ne.

Tiém nang phat thai khi nha kinh (GWP) trong thi nghiém duoc qui ddi vé lwong phat
thai CO2 twong duong (CO2eq), theo cong thirc sau: Fcozeq = Fcha + Fn20 (MgCO2eq/kg).

Trong d6: 1g CHa = 259 CO2 va 1g N2O = 298 CO; (IPCC, 2007).

(F,+F,) (F, +F.)
2 2
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Phwong phdp xi |i s6 ligu

Céc sb liéu thu thap va tinh toan dugc xu 1i théng ké theo phuwong phéap phan tich
phuong sai (ANOVA) hai nhan t6 theo kiéu bé tri hoan toan ngiu nhién dé danh gia muc do
khéac biét giira 2 loai biochar va 3 ti 18 biochar bd sung, (Duncan, 0=5%). Str dung kiém dinh
Independent t-test dé so sanh khac biét trung binh ting ti 18 biochar bé sung, (t-test, a=5%).
3. Két qua va thao luan
3.1 Anh hwéng ciia biochar tre va biochar trdu dén pH va Eh dit

a. pH dat

Két qua Hinh 3A cho thay, pH trong thi nghiém thay di theo hai giai doan chinh: giai
doan 1, dat sau khi ngap nudc pH giam dan va pH dat gia tri thap nhat vao 7 ngay sau u
(NSU). Trong giai doan nay, NTDC c¢6 pH=4,73 thap nhat va cac nghiém thic duoc bd sung
BB ¢6 pH dao dong tir 4,83-5,10 va RB ¢6 pH tir 5,01-5,05. Gia tri pH & cac nghiém thic
duoc b sung biochar cao hon sao véi NTDC va thdp hon gia trj pH dat ban dau (pH=5,5).
Sau khi pH giam manh sau khi @ mét tuan dau, pH bt dau tang dan tro lai va ¢ su bién
d6ng nhe & cac ngay 11, 15 va 19 NSU (giai doan 2). O giai doan 2 gi4 tri pH dao dong tir
4,79-4,9 dbi véi NTDC va dao dong tir 5,24-5,33 dbi voi cac nghiém thirc dugc bd sung
biochar. Tuong tu gié tri pH giai doan 1, cac nghiém thiic bd sung biochar c6 pH cao hon
dang ké so véi NTDC tir 0,44-0,76 don vi va cac nghiém thic b sung BB va RB khdng bién
dong qué 16n khi so sanh trong cing thoi diém thu mau, tri sé pH & cac nghiém thuc chi
chénh léch tir 0,06-0,22 don vi.

Két qua thi nghiém nay cho thay, khi b6 sung BB hoic RB vao dét s& 1am ting pH cho
dat, gidp giam su chua hoa cho dét khi dat ngap nudc lam méi trudng yém khi sinh nhiéu
axit hitu co (Liu et al., 2011). Gié tri pH sau khi u giam thap c6 thé giai thich do su phan huy
yém khi céc vat chat hitu co cta vi sinh vat trong déu kién yém khi cua dat ngap nude da
hinh thanh cac axit hiru co. Sau dé, céc axit nay tiép tuc bi thuy phan thanh CH4 va CO2, Ha,
& c&c ngay tiép theo. Su chuyén hda céc axit hitu co hinh thanh CH, va CO2 ¢ ngay 7 trong
thi nghiém, da 1am giam tinh axit va lam pH ting tré lai vao cac ngay tiép theo cua thi nghiém
(Yoo & Kang, 2012). pH ¢ cac nghiém thic b sung biochar cao hon so véi NTDC c6 thé
giai thich do pH cua ca hai loai biochar déu cao (Bang 1), nén bon vao dat s& gidp cai thién
pH dat (Lehmann et al., 2007).
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Hinh 3. A) Dién bién pH (4) va B) dién thé oxy hoa (Eh) trong thi nghiém
NTBC: nghiém thire doi ching (Khong bé sung biochar), RB2: 0,2% biochar trdu, RB5: 0,5% biochar trau,
RB10: 1% biochar trau, BB2: 0,2% biochar tre, BB5: 0,5% biochar tre va BB10: 1% biochar tre
b. Eh ddt

Dién thé oxy hda khir (Eh) trong dit & NTPC dao dong tir -255 dén -169 mV, céc
nghiém thirc bo sung BB dao dong tir -263 dén -133 mV va céc nghiém thac bd sung RB
dao dong tir -142 dén -262 mV (Hinh 3B). Dién bién Eh dat ¢ cac nghiém thtc cho thay
rang, sau khi ngap nudc hoan toan méi truong dat trd nén yém khi rat nhanh. Moi truong dat
tré nén khir manh, do su phan hay nhanh chat hiru co c6 trong dat. Gia tri Eh giam thap tir 4
NSU va Eh giam vé thap hon -200 mV tir 7 NSU dén 15 NSU (twong tng véi thoi diém co
pH thap nhat trong thi nghiém — Hinh 3A). Tur 15 NSU, gia tri Eh ting nhe tro lai c6 gia tri
tir -205 mV ddi véi NTDC va dao dong tir -198 dén -138 mV ddi voi cac nghiém thic bd
sung biochar. Sau d6, gié tri Eh ting dan dén két thic thi nghiém.

Sy thiéu hut oxy cung cap cho dét khi dat bi ngap nudc lién tuc s& gay ra tinh trang dat
yém khi manh. Theo (Yoo & Kang, 2012) trong diéu kién dét bi ngap nuéc lién tuc sau 3
ngay, moi trudng sé trg nén yém khi do khi oxy da bi vi sinh vat hiéu khi str dung hét va
khong c6 ¢ su bd sung. Sau giai doan nay Eh s& giam nhanh va manh do cac vi sinh vat
yém khi phan huy cac chét hitu co bat dau hoat dong manh. Két qua thi nghiém tuong dong
vé6i két luan trén va mot sé nghién ctru khac caa nghién ctu (Yagi & Minaki, 1990; Tran et
al., 2019). bac biét, sau ngay thir 7 caa thi nghiém do khoang Eh dao dong <-150 mV, nén
day 1a diéu kién mai truong thich hop véi hoat dong phan hay chét hiru co sinh CHg cua
methanogenis (Dubey, 2005).
3.2 Anh hwéng ciia biochar tre va biochar trdu d@én phét thai CHa

Téc @6 phat thai CH4 duoc trinh bay ¢ Hinh 4, cho thay su phat thai CH, trong thi
nghiém duogc chia 1am 3 giai doan chinh: giai doan 1-4 NSU, téc d6 phét thai khi CH, rat thap
&1 NSU trung binh tir 0,09-0,16 mgCHa/kg/ngay (Hinh 4A), sau d6 4 NSU téc do phat thai
CHa tang 1én 4,1 mgCHa/kg/ngay & NTDC va cac nghiém thirc b6 sung biochar la 1,25-4,01
mgCHa/kg/ngay. Toc do phat thai CHa trong giai doan nay khdng khéc biét gitra cac nghiém
thire (p>0,05). Giai doan 2 (tir sau 4-11 NSU): sau 96 gid 1, méi truong bat dau thiéu oxy va
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tdc d6 phat thai CH4 cao nhat trong thi nghiém, vai téc do phat thai CHa trung binh hing ngay
cao nhat & 7 NSU ciia NTDC 1a 50,66 mgCHa/kg/ngay va RB tir 47,13-50,09 mgCHa/kg/ngay
va BB tir 44,37-50,02 mgCHa/kg/ngay (p>0,05). Giai doan 3 (tir sau 11-19 NSU): sau khi toc
d6 phat thai dat dinh vao 7 NSU, téc do phat thai CH4 giam dan vé cudi thi nghiém. O cac
ngay 11 va 15 NSU, NTBC c6 tc do phat thai CHa trung binh lan lugt 23,42 mgCHa/kg/ngay
va 17,19 mgCHa/kg/ngay khéc biét c6 ¥ nghia thong ké véi cac nghiém thic bon BB va RB
V6i toe do phat thai lan luot 12 5,55-12,20 mgCHa/kg/ngay va 2,68-9,23 mgCHa/kg/ngay. O
giai doan nay, toc do phat thai khéac biét co y nghia théng ké gitra NTDC véi cac nghiém thirc
b sung biochar (p<0,05) va nghiém thac RB2, RB5 va RB10 lan luot khéc biét c6 y nghia
thng ké so véi BB1, BB2 va BB5 (p<0,05). Su phét thai CH, trong thi nghiém ting nhanh
sau khi Eh giam vé nho hon -200 mV va sau d6 lugng khi CHa4 va sau d6 lugng khi CH4 giam
dan vao cac ngay sau do, két qua thi nghiém twong ddng véi cac nghién cau caa (Jian, Pathak,
Mitra, & Bhatia, 2014); Zhang et al., 2010; Liu et al., 2011; Troy et al., 2013; Tran et al.,
2019). C6 thé thay rang, lugng phat thai CH, sinh ra phu thudc chinh vao ham lugng chét
hitu co c6 trong dat va hoat dong cua nhém vi sinh vat methanogenis (Dubey, 2005), vi vay,
trong diéu kién dat ngap nudc va cé chat hiru co dé phan hay véi ham luong cao sé& rat thuan
loi cho vi sinh vat methanogenis phat trién manh, tir d6 thiic ddy su sinh CHa trong dat nhanh
va nhiéu hon.

Sau 19 ngay thi nghiém, tong lwong phat thai CHs4 la 371,75+30,01 mg/Kkg;
240,49+29,73 mg/kg; 261,89+27,8 mg/kg; 228,43+16,01 mg/kg; 300,66+28,43 mg/Kg;
268,55+17,0 mg/kg va 276,34+25,36 mg/kg twong (tng vai cac nghiém thirc NTBC, RB2,
RB5, RB10, BB1, BB2 va BB5 (Hinh 4B). Vi téng luong phat thai 371,75+30,01 mg/kg
NTBDC 1a nghiém thirc c6 tong lwong phat thai CH4 cao nhat, khac biét c6 y nghia thong ké
(p<0,05) so véi cac nghiém thirc RB va BB. B6 sung biochar tre vao dat vai céc ti 16 0,2%
(BB2), 0,5% (BB5) va 1% (BB10) lan luot co tdng luong phat thai 19,10%, 27,74% va
25,65%. B6 sung biohar trau c6 téng lwong phat thai CHa lan luot 35,29%, 29,53% va
38,54% tuong wng cac cac ti 1é bd sung 0,2% (RB2), 0,5% (RB5) va 1% (RB10). Hiéu qua
giam phat thai CHg4 khi b6 sung biochar vao dat ¢ ti 1¢ 0,2%, 0,5% va 1% la khéng khac biét
¢6 ¥ nghia (p>0,05). Tuy nhién, su khac biét 1a c6 ¥ nghia trong téng lwong phat thai CHq
khi bd sung RB & ti 1& 0,5% so véi bo sung BB ¢ ti 16 1% (p<0,05).

NTBC la nghiém thirc c6 tong lwong CHa phét thai cao nhét c6 thé giai thich do trong
diéu kién ngap nudc lién tuc, ham lwong hiru co trong dat cao (do duoc bd sung rom) nén
cac qué trinh phan hay ki khi caa vi sinh vat methanogenis dién ra véi cuong do cao, tir dé
hinh thanh nén nhiéu san phdm nhu acetat, CO2, Hy, thiic day su sinh CHg4 nhiéu trong thoi
gian ngan (Yoo & Kang, 2012). Qua trinh sinh khi nay lai khéng bi can tra, tc ché hay cac
khi sinh ra ciing khong bi hap phu bai vat liéu gi, nén luong CHa sinh & NTDC 1a cao nhét
S0 vai cac nghiém thirc khac ¢ bd sung biochar. Bi véi nghiém thic bo sung RB hoic BB,
khong co su khac biét vé tong luong phat thai CHq (trir RB10 so véi BB2) ¢6 thé do RB va
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BB duoc tao thanh cd su twong ddng vé cau tric cac 16 rdng bén trong (Hinh 1) va hiéu suat
hap phu cua hai loai biochar, bé tri cing mét loai dat va bd sung cling mét lwong chat nén
(b6 sung thém cung lwong rom), nén su tac dong 1én pH, Eh va cong dong vi sinh vat sinh
mé-tan 12 nhu nhau. Va khi b6 sung RB ¢ ti 1¢ 1% (RB10) viao trong dat thi c6 sy khéac biét
vé tong lugng phét thai CHa4 so véi bo sung biochar tre ¢ ti 1¢ 0,2% (BB2), su khac biét nay
c6 thé giai thich do véi viéc bo sung 1% RB (tuong duong 10,9 tin/ha) thi lwong bd sung
nay 1a da Ion dé tao ra su khéc biét vé kha ning thoang khi, sy hip phu cua biochar véi cac
chat dinh dudng, su tc ché hoat dong cua vi sinh vat trong dat nén da tao nén sy khac biét
$0 Vi viéc chi bon 0,2% BB (twong duong 2,18 tan/ha). Khi bd sung biochar véi luong cang
I6n thi hiéu qua giam phat thai CHa4 cang rd rét, diéu nay dugc thé hién qua hiéu qua giam
phét thai CH4 tét nhat trong thi nghiém khi b6 sung BB 14 27,74% va RB la 38,54%, thap
hon gan 2 1an so véi nghién ctu cua (Liu et al., 2011) khi st dung cing loai biochar va luong
b6 sung 1a 1,5%.
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Hinh 4. A) Téc do phéat thai CH, va B) Téng lwong phéat thai CH, trong thi nghiém
CAc cét ¢6 cung it nhat mét cha céi thi c6 khac biét khdng y nghia thong ké ¢ mirc 5%, NTDC: nghiém thirc
dsi chimg (Khong bé sung biochar), RB2: 0,2% biochar trdu, RB5: 0,5% biochar trdu, RB10: 1% biochar
trau, BB2: 0,2% biochar tre, BB5: 0,5% biochar tre va BB10: 1% biochar tre

3.3 Anh hwong cia biochar tre va biochar trau d@én phéat thai N2O

Khac véi su phét thai CHg, toe do phat thai N2O thip va co su bién dong I6n (Hinh 5A).
Céc nghiém thirc cd mirc phat thai thip va dao dong trong khoang tir 0,94-4,18 ugN.O/kg/ngay.
NTDC ¢6 tde d6 phat thai N2O cao hon tir 0,53-10,52 ugN20/kg/ngay, trong d6 vao thoi diém
7 NSU tbc d6 phat thai dat dinh cao nhét trong thi nghiém (10,52 pgN2O/kg/ngay) (Hinh 5A).
Sy phéat thai N2O chua yéu tap trung vao khoang tir 1-11 NSU, c6 thé do & giai doan nay moi
trudng G con da diéu kién cho qua trinh nitrat hda dién ra thuan loi, con sau d6 méi trudng tré
nén yém khi nén hoat dong cua vi sinh vat sinh nitrat yéu di, ham lugng NH4*/NOs trong dt
giam. Sau 19 ngay thi nghiém, tong lwong N2O phét thai ciia NTDC 1a 0,06+0,04 mgN,0/kg
va cac nghiém thirc RB 1a 0,04+0,03-0,06+0,04 mgN20O/kg va nghiém thac BB 1a 0,03+0,02-
0,05+0,04 mgN20/kg. C6 thé thdy rang, su phat thai N2O trong diéu kién lién tuc 12 rat thap,
téng lwong phat thai N2O ¢ ca 7 nghiém thire déu <0,1 mgN2O/kg. Theo (Hensault, Grossel,
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Mary, Roussel, & Léonard, 2012) khi N2O dugc tao ra ca trong méi truong hiéu khi (nitrate
hoa) va yém khi (khu nitrate). Su phat thai N2O thap do thi nghiém b tri trong diéu kién Eh
thap (-263 dén -133mV), trong khi Eh thuan lgi cho su phét thai N2O 1a 120-250 mV; khéng
b6 sung thém N cho dat hay dat qua chua ciing s& tc ché qua trinh hinh thanh khi N2O. Ngoai
ra, biochar ¢4 ti s6 C/N cao nén tién trinh ¢6 dinh N sinh hoc rat d& xay ra lam giam luong N
hitu dung, qua d6 1am ngudn ni-to dugc chuyén hoa thanh N2O & céc nghiém thirc giam. Thém
vao do, véi dac tinh hap phu cua biochar nén c6 thé mot lugng 16n NH4* dwoc biochar hap thy,
han ché qué trinh nitrat hoa, nén 1am giam qué trinh sinh khi N2O. Tuy lugng phét thai N2O 1a
khong dang ké, nhung khac véi mot s6 nghién cau trude d6 N2O van phéat thai do dat lubn bi
ngap nudc (Xing, Shi, & Shen, 2002).
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Hinh 5. A) Téc do phéat thai NO va B) Téng lweng phét thai N2O trong thi nghi¢m

Cac cot ¢6 cung it nhat mét chat céi thi c6 khac biét khdng y nghia thong ké ¢ mitc 5%, NTPC: nghiém thirc
doi chirg (Khong bé sung biochar), RB2: 0,2% biochar trau, RB5: 0,5% biochar trdu, RB10: 1% biochar
trau, BB2: 0,2% biochar tre, BB5: 0,5% biochar tre va BB10: 1% biochar tre
3.4 Téng lweng phét thdi khi nha kinh

Téng lugng phat thai khi nha kinh (CH4 va N20) duoc quy doi sang COzeq trong thi
nghiém, duoc trinh bay ¢ Hinh 6. Sau 19 ngay thi nghiém téng lugng CO2eq phét thai &
nghiém thizc khong bé sung than (NTDC) 1a cao nhat 9309,82+762,85 mgCOzeq/kg khéc
biét c6 ¥ nghia thong ké (p<0,05) so véi cac nghiém thac bd sung biochar. Cac nghiém thire
RB2, RB5 va RB10 lan lugt c6 tong lugng COzeq la 6028,98+753,85 mgCO.eq/kg;
6558,08+702,71 mgCO2eq/kg va 5726,9+414,55 mgCO2eq/kg khdng cd su khac biét thong
ké (p>0,05) so véi cac nghiém thuc BB2, BB5 va BB10 la 7577,22+721,93 mgCOqeq/kg;
6729,66+435,85 mgCO-eq/kg va 6917,71+639,21 mgCO2eq/kg (ngoai trir RB10 khac biét
c¢6 ¥ nghia théng ké BB2). Két qua thi nghiém da cho thay bd sung BB va RB cho hiéu qua
t6t trong viéc giam thiéu sy phat thai khi CH4 va N2O tir ¢4t ngap nuéc. Bo sung BB va RB
cho hiéu qua giam phat thai khi nha kinh lan luot tir 29,56-38,49% va 19,15-27,71% so véi
dat khong dugc bd sung than (NTDC). Ngoai ra, két qua con cho thay, khi chi xét dén luong
CHa va N20 sinh ra trong thi nghiém thi trong diéu kién u caa thi nghiém, CHg 12 khi c6 tiém
nang giy hiéu tng nha kinh nhiéu nhét, chiém dén 99% tong luong phét thai quy doi sang
CO2eq, khi N2O phat thai khong dang ke.
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O céc ti 18 0,2%, 0,5% va 1%, khi so sanh tong lwong CH4 va N2O ting cap nghiém
thire gitra hai vat liéu tre va triu, khong thiy c6 su khéc biét (t-test, a<0,05). Su khdng khac
biét nay c6 thé do vé co ban biochar san xuit trong phong thi nghiém va biochar san xuat
thuong mai c6 cac dic tinh 1i hoc (pH, EC), hoa hoc (C, N, CEC) hay do rong, va kich thudc
15 rdng cua biochar sau nhiét phan 1a tuong tu nhu nhau. Didu nay twong dong véi cac nhan
dinh cua (Wang et al., 2017; Cai, Feng, & Zhu (2017) khi cho rang céc vat liéu tir g, trau,
rom ra, tre, nira khi nhiét phan trén 500°C, s& cho két qua vé hap phu va giam thiéu phat thai
GHG la khdng c6 su khac biét. Tuy nhién, b sung biochar véi ti 16 1% (10,9 tin/ha) RB cho
hiéu qua giam phét thai khi nha kinh tét hon 12,79% so véi BB ¢ cung luong bd sung, nén
c6 thé dung RB dé bon bd sung vao dat la vira mang hiéu qua tét trong giam phat thai, vira
dé san xuét véi san lugng 16N, vira c6 gia thanh thuong mai ré hon so véi BB.

= 11000 1

X3 a

"5, 10000 1 T

= A

5 9000 1 bde

8000 - bee T bede bche
7000 che T . 1 T T
6000 - T 1 T

5000 7
4000 -
3000 1
2000 +
1000 +

(0]

Tiém ning pht thii GHG (mgCO,,,

NTPC RB2 RB5 RB10 BB2 BB5 BB10
Nghiém thic

Hinh 6. Tiem ndng phdt thai GHG quy doi sang CO, fuong dwong (CO»eq) trong thi nghiém
CAc cét ¢6 cung it nhat mét chiz cai thi c6 khac biét khéng ¥ nghia thong ké ¢ mirc 5%; NTDC:
nghiém thize doi chiing (Khong bé sung biochar), RB2: 0,2% biochar trau, RB5: 0,5% biochar trau,
RB10: 1% biochar trdu, BB2: 0,2% biochar tre, BB5: 0,5% biochar tre va BB10: 1% biochar tre
4.  Kétluan

Trong diéu kién ngap nudc, CHa 12 khi sinh ra chinh va NO sinh ra khong déng ké.
B6 sung RB cho hiéu qua giam phat thai CH4 29,53-38,54%. B4 sung BB vao dét cho hiéu
qua giam phét thai CH, tir 19,10-27,76% so véi khong bd sung than. Bo sung biochar trau
thwong mai (RB) cho hiéu qua giam téng lugng khi nha kinh trong thi nghiém twong duong
vé6i biochar tre (BB) san xuit trong phong thi nghiém, dic biét ¢ ti 1& 1% biochar triu cho
hiéu qua tét hon 12,79% so vé6i biochar tre. Can thuc hién thém céc nghién ciu theo dbi su
lip day cac 15 réng biochar sau khi bé sung vao dat, cong dong vi sinh vat methanogenis,
dién bién chét hitu co dé& hoa tan trong dat va theo ddi thém vé luong CO; sinh ra dé xéac
dinh 13 hon luong khi nha kinh sinh ra, co ché giam phét thai cua viéc bo sung biochar.

% Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

% Loi cam on: Pé tai nay duoc tai tro béi Dw &n Nang cdp Truong Pai hoc Can Tho
VN14-P6 bang nguén vén vay ODA tir Chinh phd Nhat Ban.
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ABSTRACT

The application of biochar is a potential new solution to reduce greenhouse gas (GHG)
emissions, in mitigating climate change. This study was conducted to evaluate and compare effective
CH,4 and N»O emissions from paddy soil supplemented with bamboo biochar and rice husk biochar in
conditional continuous flooding. The study was carried out in the condition of 90% moisture paddy
soil. The seven treatments based on a completely randomized design included both (i) bamboo biochar
(BB) and (ii) rice husk biochar (RB) with 0.2%, 0.5%, and 1% and control (CON, without biochar).
The main process in the condition of continuous flooding was the emission of CH, and not N>O. The
additional use of bamboo biochar with 0.2%, 0.5%, and 1% reduced total CH. emissions by 19.10%,
27.74%, and 25.65% compared to CON. Similarly, applying RB with the ratio of 0.2%, 0.5%, and 1%
reduced total CH, emission by 32.59%, 29.53%, and 38.54% compared to CON. Using BB and RB
decreased 19.15-27.71% and 29.56-38.49% of total GHG emission (COzeq), respectively. Adding rice
husk biochar and bamboo biochar was effective in lowering the quantity of CH. and N,O emitted, with
the rate of 1% rice husk biochar providing the best emission reduction impact in the experiment.

Keywords: alluvial soil; bamboo biochar; CH4 emission; rice husk biochar; N-O emission
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