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ANH HUONG CUA THAN TRAU VA THAN TRE PEN SU
PHAT THAI KHI CH: VA N:O TU PAT PHU SA TRONG PIEU
KIEN PHONG THI NGHIEM

Tran S§ Nam!, H6 Minh Nhut!, Nguyén Ngoc Bao Tram?!, Lé Ngoc Qué Thanh?,
H6 Vit Khanh*
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Tém tat. St dung biochar 1a mot giai phép tiém ning dé giam phét thai khi nha kinh.
Nghién cttu duoc thiee hién nhdm d4nh gia va so sanh hiéu qua cta than trdu va than tre d€
giam phat thai CHs va N20 trén d4t lta trong hai diéu kién: ngap nudc lién tuc va ngéap kho
xen ké&. Nghién cttu gém hai thi nghiém: (i) d4t phu sa trong lta ngédp nwdc hoan toan; (ii)
dat phu sa trong lta c6 am dd 90%. Méi thi nghiém duoc bd tri gom bay nghiém thic véi
hai loai than (i) than trdu va (ii) than tre véi ba mic than bd sung 0,1, 0,2 va 0,5% va déi
ching (khéng boén than). Trong diéu kién ngap nudce lién tuc, phat thai CHs la qua trinh
phat thai chinh va nguoc lai trong diéu kién dat c6 dm d6 90% thi N20 phat thai chinh. Bén
than tréu véi ty 1€ 0,2 va 0,5% cho hiéu qua giam phat thai CHa 27,66-45,19% so véi d6i
chiing (p < 0,05). Bon than trau gitip giam tong luwgng phat thai N20 5,9-9,6 lan va bon than
tre giam 4,1-5,9 lan so véi d6i chiing (p < 0,05). Bén than trédu véi mue 0,5% cho hiéu qua
giam phat thai khi nha kinh COzeq t6t nhat, thap hon 8,9 Ian so véi d6i ching va thdp hon
50,3% so véi than tre trong cuing ty 1é.

T khoa: d4t phu sa, phat thai CHs, phat thai N20O, than triu, than tre

Effect of rice husk and bamboo biochar on CH: and N20 emission
from alluvial paddy soil under laboratory conditions
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Abstract. Using biochar is a potential solution to reduce greenhouse gas emissions. This
study was conducted to evaluate and compare CHs and N20 emissions from paddy soil
supplemented with rice husk biochar and bamboo biochar under two conditions:
continuous flooding and alternating drying and wetting with a moisture of 90%. Each
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experiment was set up with seven treatments consisting of rice husk biochar and bamboo
biochar at a portion of 0.1, 0.2, 0.5%, and a control (without biochar). In continuous flooding
soil, CHs emission was the primary process, and in 90% moisture paddy soil, N2O was the
main emission. When rice husk biochar was amended at the rate of 0.2 and 0.5%, the total
CHs: emissions were reduced by 27.66—45.19% compared with the control treatment (p <
0.05). Using rice husk biochar reduced total N20 emissions by 5.9-9.6 times while applying
bamboo biochar reduced 4.1-5.9 times compared with the control treatment (p < 0.05). The
supplement of rice husk biochar at 0.5% provided the highest efficiency of greenhouse gas
emission was reduced at 8.9 times lower than the control and 50.3% lower than bamboo
biochar at the same rate.

Keywords: alluvial paddy soil, CHs emission, N2O emission, rice husk biochar, bamboo
biochar

1 Gidi thiéu

Tong luwong phat thai CHs ¢ Viét Nam tir hoat dong trong laa la 37,43 triéu tan/nam,
chiém 58% luwong CHa tir hoat dong néng nghiép va x&p thit 11 trén thé gidi [1]. N2O phat thai
vao khi quyén khoang 8,57-22,7 triéu tdn/nam va van tiép tuc tang 0,25%/nam [2]. Mot luong
16n khi CHs va N20 tir d6ng rudng sinh ra do nhém vi sinh vat (VSV) methanogenic phan huy
chat httu co [3], cac hoat ddong nhw bén phan hod hoc, bén phan ¢ N da sinh ra dén 1,7 triéu
tan N20/nam [4]. Vi vay, giam phat thai CHs va N20O tir ruéng lta dong vai tro quan trong trong
viéc giam sw am 1én toan cau va tng pho véi bién déi khi hau.

Dong bang song Ctru Long c6 san luong ltia hang ndm 23,8 triéu tén [5] va lugng trau
sinh ra wéc tinh bz‘“mg 20% lwong lta sau xay xat gao [6]. Bén canh su d6i dao va s&n ¢é ctia trauy,
tre cling la mot loai cdy nhiét d6i c6 dién tich trong hon 1,2 triéu hecta & mién Béc va mién Nam
Viét Nam va duoc khai thac xdp xi 7 triéu tdn/nam, véi nang suat trung binh 13 tan/ha [7]. Tre
la mot loai cay c6 kha ndng tai sinh cao tir 10 dén 30% sau khi thu hoach, nén c6 thé thu hoach
chon loc va tai sinh tw nhién; khong can trong moéi. Day la nhitng ngu6n nguyén liéu doi dao,
c6 thé€ dung dé€ san xudt biochar v6i lugng 16n dé€ bo sung cho dat. Tan dung ngudén phu phé
pham ndng nghiép nay la giai phap tich cuc vira tdng hiéu qua quan ly tai nguyén, vira cai thién
moi treong. Biochar dwgc tao ra tir sinh khéi thue vat khi nhiét phan ¢ nhiét do cao trong diéu
kién khong c6 hoac thiéu oxy [8]. Khi b6 sung vao dat, biochar c¢6 tinh bén cao chong lai sy
phéan huy [9]. B6 sung biochar vao dat giup gitr carbon va giam sw phat thai khi nha kinh.
Nhiéu nghién ctru cho thdy rang biochar c6 thé déng vai trd chinh trong viéc giam phat thai khi
nha kinh ttr rudng laa [10, 11]. Theo Liu va cs. [12], tng dung biochar ttt tre va rom ra ¢ mttc
1,5-2% lam giam lwong CHa 51,1-91,2% ¢ diéu kién phong thi nghiém. Nguwoc lai, Zhang va cs.
[13] cho rang bd sung biochar vao rudng ltia, méac du lam giam tng luong phét thai COzq
nhung lam ting sy phat thai CHs. Nhiéu nghién cttu cho rang CH: phét thai khong chi phu
thudc vao ddc diém hoa hoc cta biochar ma con phu thudc vao tinh chat dat, quan thé VSV,
phan bén va hinh thitc quan ly nwedc [14]. Biochar tdc dong 1én sw phat thai N2O thong qua cac
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co ché phtic tap. Biochar c6 kha nang tac dong 1én quan thé VSV nitrate hod, lam tang qua trinh
c6 dinh N do biochar 1a mét loai vat liéu c6 ty 1& C/N cao. Biochar con lam tang sy thoang khi,
qua d6 giam phat thai N20 [15].

Do d6, nghién cttu nay dugc thyc hién véi muc tiéu danh gia hiéu qua cua than sinh hoc
tte trdu va tre d€ 1lam giam phat thai CHas va N20 trong diéu kién phong thi nghiém dé lam co s¢

san xudt thi nghiém va dp dung trong diéu kién thuec té.

2 Phuong phap

2.1  Dic diém dat thi nghiém

bat duoc thu ¢ tang 0-10 cm trén rudng laa tai phuong Théi An Pong, quan Binh Thuy,
Tp. Can Tho (10°04'26,6”N; 105°40'59,5”E), thudc loai dat phu sa c6 tinh pheén nhe (Thionic
Gleysols) theo hé¢ théng phan loai cia WRB/FAO [16].

bat sau khi thu vé tir rudng duoc tron déu, phoi kho (¢ nhiét d6 phong) va nghién qua
ray 2 mm. D4c tinh 1y hoa d4t duwoc phan tich gom pH va d6 dan dién (EC). Dat duoc ly trich
theo ty 1é 1:5; tdng dam (TN) duoc xac dinh theo Kjeldahl; chdt httu co dwgc xac dinh theo
Walkley-Black.

2.2 Dic diém than thi nghiém

Nghién cttu st dung biochar tao tir hai loai nguyén liéu: vo trau va than tre, twong tu

nghién cttu cia Nguyén Khoa Nam va cs. [17].

— Than tre (BB): Tre sit dung d€ ham than trong thi nghiém thudc loai Tre gai (Bambusa
bambos (L.) Voss). Than tre duoc ct thanh doan dai 3040 cm; sau d6 duoc dwa vao 10 hdm than
cua nguoi dan dia phwong ¢ huyén Chau Thanh - tinh Hau Giang. Lo "ham than" dwgc bit kin
d€ qua trinh tao than xay ra trong diéu kién yém khi. Nhiét d¢ nhiét phan trong 16 dao dong ti
350 dén 420 °C; than dwgc ham trong 32 ngay.

— Than trau (RB): Nguyén liéu vo trdu duoc thu tai nha mday xay xat roi st dung ky thuéat
tao than sinh hoc tir trdu ctua Truwong Pai hoc Nong nghiép va Cong nghé Tokyo (TUAT)
(Huyén My Khanh, Tp. Can Tho). Nhiét d6 nhiét phan dao dong ttr 400 dén 440 °C; than duoc

ham trong ba gio.

Hai loai biochar sau khi nhiét phan dwoc xac dinh pH va EC (ly trich bf?mg nudc vdi ty 1é
1:10) [18]; &m dd duoc xéac dinh ¢ 105 °C; ham lwong cacbon duoc xac dinh ¢ 550 °C; TN duoc
phan tich theo phuong phap Kjeldahl; &6 rong (SEM) duoc xac dinh bang kinh hién vi dién to
Hitachi TM-1000 (Nhat).
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2.3 BO tri thi nghiém

Thi nghiém duoc thyc hién trong diéu kién in vitro, tai Khoa Moi treong va Tai nguyén
thién nhién, Truong Dai hoc Can Tho. St dung than trdu va than tre v6i hai diéu kién thi
nghiém khéac nhau: (1) dat ngap nudc hoan toan; (2) dat dwgc diéu chinh vé am do 90%. BG tri
va thu mau duoc thye hién trong chai thuy tinh 300 mL (Schott, Dttc). Mbi thi nghiém gom c6
bay nghiém thitc va duwoc bd tri hoan toan ngau nhién. Mbi loai than st dung trong thi nghiém

c6 ba ty 1é ap dung 1a 0,1, 0,2 va 0,5% va nghiém thic d6i chiing (khong b sung than).

Thi nghiém 1: Panh gia va so sanh hiéu qua giam phat thai khi CH: tir d4t laa trong

diéu kién ngip nudc
Quy trinh chuan bi thi nghiém, bo tri va theo doi phat thai khi dwoc thuwe hién nhu sau:

Buéc 1: Can lan lwot than trau va than tre ctia tiing nghiém thitc va cho vao cac chai thuy

tinh da rira sach (chi tiét khoi lwong than dwgc mé ta ¢ Bang 1).

Buéc 2: Can 81 g dat kho (dung trong: 0,81 g/cm?) da nghién qua rdy 2 mm va cho vao

chai thi nghiém da c6 sn than bd sung truedc dé.
Buwéc 3: Cho 150 mL nwedc cat vao chai va tron déu.

Bué6c 4: Pay nép chai thuy tinh va gitt &n dinh ¢ 30 °C (theo Inubushi va cs. [19] hoat
dong t6t nhat, thuan lgi cho sy sinh khi CHa).
Tién hanh theo d6i va thu mau khi sinh ra vao cac thoi diém: 1, 5, 7, 10, 14 va 21 ngay sau

khi bat dau thi nghiém.

Bang 1. Cac nghiém thttc trong thi nghiém 1

Ky higu Nghiém thirc Kﬁg‘;?"t KL(;“‘“ V(;‘l‘{‘)’c KL P}g‘ dam
NTDPC  Déi ching (khéng bd sung than) 81 0 150 0
RB1 Than trau 0,1% 81 0,081 150 0
RB2 Than trau 0,2% 81 0,162 150 0
RB5 Than trau 0,5% 81 0,405 150 0
BB1 Than tre 0,1% 81 0,081 150 0
BB2 Than tre 0,2% 81 0,162 150 0
BB5 Than tre 0,5% 81 0,405 150 0

Thi nghiém 2: Panh gia va so sanh hiéu qua giam phat thai khi N20 tix dat lua trong

diéu kién &m do 90% (twong tng v6i rudng rat can nwdc)

Quy trinh chuan bi chai 1, bg tri va theo doi phat thai khi dwoc thue hién nhu sau:
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Buéc 1: Can lan luot than trau va than tre cta ting nghiém thic va cho vao cac chai thuy

tinh da rira sach (chi tiét khoi luong than dwoc mo ta ¢ Bang 2).

Buéc 2: Can 45 g déat kho da nghién qua ray 2 mm va cho vao chai u da b6 sung than.

Buéc 3: Cho nude cét vao chai va tréon déu. Luong nude cdt duoc thém vao ting chai t
duoc tinh toan va diéu chinh theo cong thirc (1)

Buroc 4: Can 0,125 g phan urea (twong tng vdi 150 kgN/ha) theo tap quan canh tac ctia
ndng dan [20] va cho déu vao mdi chai.

Buéc 5: Day cac nép chai thuy tinh va gitt on dinh 30 °C.

Tién hanh theo ddi va thu mau khi sinh ra vao cac thoi diém 1, 5, 7 va 10 ngay sau khi bat
dau thi nghiém.

WEPS(%) = G‘lNCTBD [21] M)

T265

trong d6 BD la dung trong cua dat (g/cm3); GWC la ham luong nude chita dung (%); 2,65 la ty
trong gia dinh caa dat (g/cm?).

Bang 2. Cac nghiém thttc trong thi nghiém 2

Ky hiéu Nghiém thirc KL gdat KL than V nudc KL phan dam

(g) (g) (mL) (g
NTDBC Déi chiing (khong b sung than) 45 0 35 0,125
RB1 Than trdu 0,1% 45 0,045 35 0,125
RB2 Than tradu 0,2% 45 0,090 35 0,125
RB5 Than tradu 0,5% 45 0,225 35 0,125
BB1 Than tre 0,1% 45 0,045 35 0,125
BB2 Than tre 0,2% 45 0,09 35 0,125
BB5 Than tre 0,5% 45 0,225 35 0,125

Mau khi dugc thu theo Yoo and Kang [22] va Troy va cs. [23] vdi trinh tie thiee hién nhuw
sau. Chai thu mau dwoc mo thoang khi ndm phut truedce khi thu mau; thdi khi nhe 0,5-1 phat dé
loai bo cac khi tich liiy trong chai thi nghiém; day kin chai bang ntit cao su; duing tiém kin khi 20
mL tron déu khong khi bén trong chai; hut 20 mL khi dau tién dé lam sach tiém kin khi sau dé
méi tién hanh thu miu. Mau khi duoc thu & ba thoi diém 0, 30, 60 phut va sau d6 chuyén vao
vial kin khi (14 mL) da dwoc htit chan khongtrudc dé.
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2.4  Phan tich va tinh toan luwgng phat thai

Nong dd CHs va N2O trong cac mau khi duoc thu vao cac thoi diém 0, 30, 60 phut duoc
xéac dinh bang may sac ky khi Shimadzu (GC-2014, Japan) stt dung dau do FID (L x O.D x LD:
4,57 m x 3,1 mm x 2,1 mm); t6c d6 dong 30 mL/phut.

Tdc dd phat thai CHs duoc tinh theo cong thitc Parkin va cs. [24]:

dc MW x V% 60 x 24 .
Fen, = 37 o (0,08206 x (273 + £ °C) (mg/kg/ngay) )

trong d6 t 1a nhiét d6 khong khi u (°C); MW 1a phéan t luong caa CHs (MW = 16); m la khéi
lwong dat st dung dé u (g); % la t6c do gia tang nong d6 khi CHs (mg/kg); V la tong thé tich
phan khoang khong chira khi CHs sinh ra trong chai u (mL).

Tong luong phat thai CHs va N20 qua cac ngay duoc tinh dua vao cong thiic cua Mai
Vian Trinh va cs. [25], nhu sau:

F = (n2— m)¥(

Fn1 + Fna
2

)+ (n3— nz)*(—F"2 ;an) + oo+ (Me— 1w’ (—F"C ; F"") (mg/kg) ®)

trong d6 m1, n2, ns 1a ngay 18y mau thi 1, 2, 3 va nx 1a ngay 1y mau tht x; ne 1a ngay 18y mau
cudi cung va Fu, Fu, Fis..., Fa1a lwong phat thai trung binh ctia khi CHs va N20O (mg/kg/ngay)

ng voi cac ngay lay mau ni, n2, ns,..., x va fe.

Khi CHs va N20 phét thai tich lay dwoc qui d6i theo luong CO2 twong duong (COzeq),

theo cong thitc sau:
1 g CHa=25g CO2[26].

1 g N20 =298 g CO2 [26].

FCOZqu Fen,* Frnyo (mg COzeq/kg). 4)

2.5 Xt 1y s6 liéu thong ké

Phén tich phuong sai (ANOVA, Duncan, o = 5%) dé€ danh gia mac d6 khéc biét gitra loai
than va ty 1é than bo sung.

3 K&t qua va thao luan

3.1 Dic diém dat va biochar trong thi nghiém

Két qua ¢ Bang 3 cho thay dat phu sa st dung trong thi nghiém cé dung trong 0,81 g/cm3
v6i do x0p cao, thudoc nhom dat c6 ham luong C 4,85% (nhom dat giau hitu co); TN 0,21% ¢
muc trung binh; pH & mttc chua it 5,85-6,05 va EC 0,25-0,27 mS/cm. Ngoai ra, than trdu c6 pH
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9,4, EC 1,6 mS/cm, TN 0,45 %, C/N 135. Than tre ¢6 pH 8,3, EC 0,28 mS/cm, TN 0,56 g/kg va C/N
145. Tinh chat cua than sau khi ham cho cac dac tinh pH, EC cao hon va ham luong C va N
tuong duong véi nghién ctru cuia Huynh Phan Khanh Binh va Trwong Thi Nga [27] khi st dung
cling phwong phap nhiét phan. Két qua nay twong duong véi biochar tao thanh bang phuong
phép nhiét phan cham ¢ 500 °C ctia Nguyen va cs. [28] (ngoai trit ham lwong C). Than trdu va
than tre v6i vu diém cé dién tich bé mat 16n, pH, EC va ham lwong C cao, la diéu kién phu hop
d€ cai thién chét luong dat nhu tang pH, EC va TN két hop v6i viéc nhiét phan yém khi ¢ nhiét
dd cao tao nhiéu 16 rong trong biochar (Hinh 1) 1a mot loi thé cho sy hap phu va tao diéu kién
cu tri cho mot s6 loai VSV trong dat (nhw methanotrops), tranh khoi cac loai san mo6i nhu ndm
hodc VSV 16n hon [29, 30].

Bang 3. Dic tinh dat va biochar stt dung trong thi nghiém

Chi tiéu Dat 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
Ham Iwong C (%) 4,85+0,2 61+3,2 81,2+1,4
TN (%) 0,21 £0,02 0,45+0,01 0,56 £ 0,03
C/N 232+13 135+4,1 145+5,3
Am do (%) - 6,2+0,1 6,8+0,1
Dung trong (g/cm?3) 0,81+0,01 - -

(TB+SD, n=3)

Ui MnAS B L

Hinh 1. a) Anh SEM biochar tr&u & x500 va x200; b) biochar tre x200 va x500 trong thi nghiém

3.2 Anh huéng cta b6 sung than trdu va than tre dén phat thai CHa

Két qua Hinh 2 cho thay t6c d6 phat thai CHs ctia cac nghiém thirc RB1, RB2 va RB5 ¢6
gia tri dao dong lan luwot 1a 1,29-67,4, 0,61-54,3 va 0,96-45,9 ugCHs/kg/ngay. Cac nghiém thirc
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BB1, BB2 va BB5 c¢6 t6c do phat thai khi CHs lan lwot la 0,48-79,8 , 0,32-79,5 va 0,44-82,1
ugCHs/kg/ngay. Trong khi d6, nghiém thic d6i ching c6 CHs phat thai 0,529-87,9
ugCHas/kg/ngay (trung binh 26,7 ugCHs/kg/ngay). CH4 phat thai cao vao thoi diém 7 va 10 ngay
sau bé tri va khéc biét c6 y nghia thong ké so vdi cac nghiém thirc 6 bd sung biochar (p < 0,05),
nhung khong khéc biét ¢d y nghia so voi cac nghiém thitc khdac tai cac thoi diém con lai (p >
0,05).

100 7 — @ —  D0iching
——O——Than tilu 1% (RB1)
/& ——W—— Than trfilu 2% (RB2)
80 200 ——/A\—— Than trdu 5% (RB5)
/ Y —M— Than trc 1% (BB1)
§ i 3 —{— Than tre 2% (BB2)

Than e 5% (BB5)

60

40

20

T6c do phdt thdi CHy (ngCHy/kg/ngay)

012345678 9101112131415161718192021
Ngay sau bd tri thi nghiém

Hinh 2. T6c d6 phat thai CHs hang ngay (TB + SD, n = 3)

Trong diéu kién dat bi ngdp nudc hoan toan va lién tuc trong 21 ngay cua thi nghiém, xu
hudng phat thai khi CHa c6 thé chia lam ba giai doan chinh. Giai doan 1: 1-5 ngay sau bd tri la
giai doan hinh thanh diéu kién thich hgp cho su sinh khi CHs; giai doan 2: 5-14 ngay sau b tri
la giai doan phat thai CHa4 cuc dai; giai doan 3: 14-21 ngay sau bd tri la giai doan CHa phat thai
thap (Hinh 2). CHs4 phat thai nhanh va nhiéu vao thoi gian tir 7 dén 10 ngay sau bd tri la do sau
khi dat duoc gitt ngap nudc lién tuc trong mot tuan, oxy trong dat va nwdc da bi cac VSV sw
dung hét. Sy b sung oxy tit moi truong vao do khuéch tan bi anh huong boi 16p nude mit trén
dat [18, 22]. Su thiéu hut oxy dan d&n mdi treong yém khi manh trong dat (Eh nho hon 180
mV), thuc ddy nhom VSV methanogenis phan giai httru co sinh CHa phat trién manh. Sy phat
trién nhanh va manh ctia VSV sinh CHs da phan huy nhanh chat hitu co c6 sdn trong dat dan
dén CHs duoc sinh ra mot luong 16n trong thoi gian nay [31]. CHs sinh ra thap ¢ ngay 1 dén 5
ngay sau bd tri do vao giai doan dau thi nghiém, moi truong ddt con giau oxy, nén
methanogenic chua phat trién manh [22]. Sau khoang thoi gian phat thai manh tit 7 dén 10 ngay
sau bé tri, ngudn chat httu co giam di va khong cé sy bo sung thém cac ngudn carbon nhw rom
trong thi nghiém [12] nén dan dén thiéu co chat d& VSV sinh metan lam thtrc an tiép tuc qué
trinh phan httu co sinh CHas. Do d6, su phat thai giam dan va ¢ 21 ngay sau bg tri thi qua trinh
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sinh khi CHs gan nhw ngting lai, khi lwong phét thai thdp dudi ngudng phat hién cua phuwong
phap do.

3.3 Anh huéng cta b sung than trau va than tre dén sy phat thai N2O

Trong diéu kién dat c6 &m do 90%, trong muoi ngay thi nghiém, nghiém thic d6i chiing
c6 phat thai N20 cao nhat, khac biét c6 y nghia thong ké véi cac nghiém thitc duwoc bd sung than
trau va than tre, voi toc do phat thai 4,5-351 ugN20/kg/ngay (trung binh 249,8 ugN20/kg/ngay).
Tdc d6 phat thai N20 0,3-130,5 ugN20/kg/ngay (trung binh 46,2 ugN20O/kg/ngay). Nghiém thurc
BB1 6 tdc d6 phat thai cao thit hai sau nghiém thic d6i ching. Cac nghiém thic RB1, RB2,
RB5, BB2 va BB5 c6 t6c d§ phat thai thap hon. Luwgng phat thai lan luot la 9,0-63, 18,0-54, 9-54,
1-90 va 0,6-72 ugN20/kg/ngay (t6c do phat thai trung binh 22,5-40,5 ugN20/kg/ngay) (Hinh 3).
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Hinh 3. T8¢ d6 phat thai N2O héng ngay (TB + SD, n = 3)

K&t qua Hinh 3 cho thdy sau khi bén phan dam vao dat, N2O bat dau sinh ra nhiéu nhat
vao ngay 5 va 7 ngay sau bd tri. O thoi diém N2O phét thai nhiéu nhat, nghiém thitc ddi ching
c6 toc do phat thai cao hon 2,7 Ian so véi BB1 va 4,9-6,5 Tan khi so véi cac nghiém thiec RB1,
RB2, RB5, BB2 va BB5, khéc biét c6 y nghia thong ké (p < 0,05). Trong khi d6, t6c d6 phat thai
N:0 gitta cac nghiém thitc bd sung than trau va than tre khac biét khong c6 y nghia thong ké (p
> 0,05), trir thoi diém 5 ngay sau b tri cia nghiém thiec BB1 c6 phat thai cao so véi cac nghiém
thirc b6 sung biochar con lai (p < 0,05). Két qua thi nghiém vé su sinh khi N2O trong thi nghiém
twong dong voi nghién cttu cia Nguyen va cs. [21] khi dat G yém khi trong diéu kién am do
90% thi N2O bat dau phat thai sau ba gio bd tri va phat thai cao nhat vao thoi diém 5 ngay sau
b8 tri va bat dau tir 7 ngay sau bd tri khi N2O giam dan sau d6. Ngoai ra, xu hudng phat thai
ctia nghién cttu tuong tw nghién ctru ctia Nguyén Van Sinh [29] va Wang va cs. [18]. N2O chi
tap trung phat thai vao 5-7 ngay sau bd tri. N2O dugc tao ra trong ca moi treong hiéu khi
(nitrate hod) va yém khi (khw nitrate) [32]. Su cung cap Oz déng vai tro quan trong cho qua
trinh phat thai N2O [32]. Ty 1é kh nitrate cling chiu anh hudng tir néng do N v6 co va su ¢6

mgt ctia C dé hoa tan trong dat [32]. Viéc bd sung thém phan dam trong thi nghiém da lam tang
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nong d6 N vo co trong dat va dat lai khong bi ngap nudc hoan toan nén van con ¢ si ¢ mat
cua Oz trong dat ¢ cac ngay dau sau bé tri da kich thich cung ltc hai qua trinh sinh N20 xay ra,

nén lam lwong N20 phat thai cao.

3.4  Tong lugng phat thai khi nha kinh (COzeq)

Trong diéu kién dat ngap nudc lién tuc, tong luong phat thai khi CHs cua nghiém thic
déi ching la cao nhét (0,50 mg CHa/kg), khac biét ¢6 y nghia véi nghiém thirc ¢ b6 sung
biochar (p < 0,05), trir nghiém thitc RB1, BB1 véi tdc d phat thai la 0,46 va 0,49 mg CHa/kg (p >
0,05) (Hinh 4). Tong lwgng phat thai CHs cia nghiém thiic b6 sung biochar trau véi ty 1& 0,2%
(RB2) va 0,5% (RB5) c6 gia tri la 0,36 va 0,27 mg CHs/kg, giam 27,7 va 45,2% so v6i ddi chung (p
< 0,05). Trong khi d6, tong lwgng CH4 ctia nghiém thitc bd sung than tre 0,2% (BB2) va 0,5%
(BB5) giam 12,5 va 7,1% so véi d6i ching (p > 0,05). Két qua Hinh 4 ciing cho thay viéc bd sung
than trau & muc 0,5% cho két qua t6t nhat, khac biét c6 y nghia so v6i cac nghiém thiic con lai (p
<0,05).

0.6
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;\? 05 1 = — .
g I B {
2 04 b
£ 031 =
-
3
ey 02
£
=
<& 0.1
0.0 T T T T r T T
Bii chimg RBE1 RB2 RB3 BB1 BB2 BB3
Nghiém thic

Hinh 4. Tong luong CHa phat thai
Ghi chii: Céc cdt ¢6 cuing it nhat mot chit cai thi ¢6 khéc biét khong y nghia thong ké & mue 5%,
(TB+SD, n=3)

Trong diéu kién dat c6 am do 90%, tong luong phat thai N2O sau 10 ngay bd tri thi
nghiém la cao nhét (2,37 mg N20/kg, nghiém thitc d6i chiing) (Hinh 5). Cac nghiém thic bo
sung than trdu RB1, RB2 va RB5 c6 tong luong N20 phat thai 1a 0,4, 0,33 va 0,25 mg N20/kg
thdp hon 5,9, 7,2 va 9,6 Ian so vdi d6i chiing va khac biét c6 y nghia thong ké (p < 0,05). So véi
than trdu, than tre ¢ hiéu qua giam phat thai N2O thdp hon, nhung khéc biét khong cé y nghia
thong ké (p > 0,05). Cac nghiém thitc BB1, BB2 va BB5 c6 tong luong N20 phat thai 0,55, 0,43 va
0,37 mg N20/kg, thap hon 4,3, 5,5 va 6,4 lan so véi d6i chiing (p < 0,05).
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Hinh 5. Tong luong N20 phat thai
Ghi chii: Céc cdt ¢6 cuing it nhat mot chi cai thi ¢6 khac biét khong y nghia théng ké & muc 5%,
(TB+SD, n=3)

Tong lwong phat thai khi nha kinh quy d6i sang CO: tuong duong (COzeq) (Hinh 6) cho
thdy nghiém thitc doi ching phat thai cao nhét véi lwong trung binh la 718,5 mg COzeq/kg,
khéc biét cé y nghia théng ké (p < 0,05) véi RB1, RB2, RB5, BB1, BB2 va BB5 c6 tong luong phat
thai COzeq trung binh lan luot la 130,9, 107,6, 80,6, 175,4, 138,8 va 121,2 mg COzeq/kg. B6 sung
than trdu vao dat giup giam phat thai khi nha kinh 5,5-8,9 lan so véi khong bd sung than. BO
sung than tre cling gitip giam su phat thai khi nha kinh 4,1-5,9 Tan. B6 sung than trau véi ty 1é
0,5% c6 hiéu qua giam tong luong phat thai COz2eq t6t nhédt, nhung khong c6 su khac biét voi
cac nghiém thitc RB1, RB2 va BB5 (p > 0,05) va c6 hiéu qua t6t hon bd sung than tre ¢ ty 1€ 0,1 va
0,2% va khac biét c6 y nghia thong ké v6i nghiém thic BB1 va BB2.
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Nghiém thic

Hinh 6. Tong luong khi nha kinh phat thai (tinh theo COzeq)
Ghi chii: Céc cdt cd cung it nhat mot chit cai thi 6 khac biét khong y nghia théng ké 6 mtc 5%,
(TB+SD,n=3)
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Nhu vay, két qua thi nghiém cho thay ca hai loai than déu cé kha nang giam phat thai
CHas va N20 trén dét phu sa tuy thudc vao tiing diéu kién cua dat. Bo sung than trdu va than tre
lam giam lwong CHa phat thai trong dat c6 thé do: (i) than c¢6 pH cao nén khi bd sung vao dat
giup diéu chinh pH, lam pH trong méi trwong t tang cao lam e ché sy phat trién ctia VSV sinh
metan [8]; (ii) vat liéu v trdu va tre sau nhiét phan thanh biochar hinh thanh nhiéu 16 nhd, giap
tao khong gian trong d€ VSV tiéu thu metan methanotrophs phat trién [12]; (iii) than sau khi
nhiét phan c6 nhiéu 16 réng c6 kha nang hap phu gitt lai C, twong tw nhu tinh chat ctia biochar
trong cac nghién cttu ciia Lehmann and Joseph [30], Liu va cs. [12] va Feng va cs. [3]. Twong tu,
hiéu qua giam phat thai N20 cta cac nghiém thitc b6 sung than, ngoai nguyén nhan do than c6
tinh hdp phuy, con c6 thé do dat co tinh chua (thudc nhom dat phu sa c6 phen nhe), nén bén
than (c6 tinh kiém) sé ting pH va anh hudng nhiéu dén phat thai [33]. Kha nang giam phat thai
N20 con ¢6 thé dén tr viéc bd sung than lam ting mat dd cia nhém VSV khtr nitrate

Pseudomanas Stutzeri va gitp tang mat do VSV giam sinh N2O Pedobacter Saltans [34].

Bang 4. Tong lugng phat thai CHs, N20 va khi nha kinh (COzeq) (don vi: mg/kg)

Nghiém thtic Téng luong CHs Téng luong N20 Téng luong COzeq

Déi ching (khéng b sung than) 0,50 +0,01a 2,37 +0,27a 718,5 + 81,5a

Than trdu 0,1% (RB1) 0,46 +0,03a 0,40 +0,11b 130,9 + 33,7bed

Than tradu 0,2% (RB2) 0,36 +0,01b 0,33+0,12b 107,6 +37,1bcd
Than trdu 0,5% (RB5) 0,27 £0,02c 0,25 + 0,06b 80,6 +£19,3c
Than tre 0,1% (BB1) 0,49 £0,01a 0,55+ 0,21b 175,4 +63,5d

Than tre 0,2% (BB2) 0,44 +0,01a 0,43 +0,07b 138,8 +£22,3bd

Than tre 0,5% (BB5) 0,46 +0,03a 0,37 £0,09b 121,2 + 26,4bcd

Ghi chii: Trong mot cot co cung it nhat mot chir cai thi c6 khéc biét khong y nghia thong ké & mic 5%,
(TB+SD, n=3)

4  Kétluin va kién nghi

Trong diéu kién ngap nudc lién tuc, phat thai CHa la qua trinh phat thai chinh. Nguoc lai,
khi dat kho hon (am do tir 90%) thi phat thai N2O 1a qua trinh phét thai chinh trong diéu kién
phong thi nghiém. Hiéu qua giam phat thai CHa cua than trau la 27,7-45,2% va cua than tre la
7,1-12,5% so v6i d6i ching. BS sung than trdu cho hiéu qua giam phat thai N20 5,9-9,6 lan va
giam 4,3-6,4 [an khi bd sung than tre. Tong luong phat thai COzeq ¢ cac nghiém thitc bo sung
than trau thap hon 5,5-8,9 Ian va b6 sung than tre thap hon 4,1-5,9 Ian so véi dat khong bo sung
than. BS sung than trdu ¢ mttc 0,5% cd hiéu qua giam phat thai khi nha kinh t6t nhat. Can thuec

hién thém cac nghién cttu theo dodi qua trinh phan huy biochar trong dat, quan thé VSV chuyén
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hoa CHs va N20 trong diéu kién dat c6 trong lua d€ lam rd hon co ché giam phat thai khi nha

kinh cua viéc bd sung biochar.

Thoéng tin tai trg

Nghién cttu nay dwoc Dy én Nang cdp Truong Pai hoc Can Tho VN14-P6 bang ngudn

von vay ODA tit Chinh pha Nhat Ban tai trg.
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