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ABSTRACT

The objective of this study was to investigate the immobilization capacity of
biochar for the pesticide Propoxur degrading bacteria, Paracoccus sp. P23-7.
The experiment was conducted in 25 mL minimal salt medium solution
containing 50 ppm Propoxur as the only carbon source for the growth of
bacteria during the experimental course and lasted for 18 days. Three kinds of
biochar materials were chosen to test their immobilization capaticy for bacteria
including wood biochar, charcoal and municipal waste biochar. Four
replicates were performed for each treatment. The bacterial cell counting was
observed at the time intervals of 0, 4, 6, 11 and 18 incubation days. Results
showed that biochar have a capacity to immobilize Paracoccus sp. P23-7 in the
liquid culture. The municipal waste biochar revealed the highest capacity of
immobilization for Paracoccus sp. P23-7 as compared to two other biochars in
the solution. However, each biochar material has a different capacity of
immobilization and release for Paracoccus sp. P23-7. The treatment with
biochar supplement increased significantly the cell amount of Paracoccus sp.
P23-7 in 1 mL of the liquid solution and the total cell amount of Paracoccus sp.
P23-7 (in 25 mL liquid solution and in 1,5 g biochar) as compared to the
control treatment.

TOM TAT

Muc tiéu ciia nghién ciru nay nham déanh gid kha nang cé dinh vi khudn phdn
ity thuéc triv sau Propoxur, Paracoccus sp. P23- 7 cua biochar. Thi nghiém
dwgc thyc hién trong 25 mL dung dich khodang t6i thiéu long chira 50 ppm
Propoxur nhu la nguon carbon duy nhat cho vi khudn sinh truéng va phdt trién
suot thoi gian thi nghiém va dwoc kéo dai trong 18 ngay. Ba vt liéu biochar
khéc nhau dwoc chon dé kiém tra kha nang co dinh vi khuén ciia chung bao
gé‘m: biochar than cui, than dwoc va rac dé thi. Thi nghiém dwoc thuc hién voi
bon ldp lai. Két qua nghién ciru cho thdy biochar ¢é kha ndng cé dinh vi khudn
phan hiy thudc triv sdu Paracoccus sp. P23-7 trong méi trwong khodng toi
thiéu long. Biochar rdc dé thi c6 kha nang cé dinh vi khudn Paracoccus sp.
P23-7 cao hon so voi 2 vdt liéu biochar con lai (than cui va than duoc). Tuy
nhién, kha nding cé dinh va phéng thich vi khudn phdn hiy thudc triv sdu
Propoxur, Paracoccus sp. P23-7 khdc nhau giita cac vdt liéu biochar. B6 sung
biochar vao trong méi truong nudi cdy khodng toz thiéu long chita 50 ppm hoat
chdt thuéc trir sdu Propoxur giiip gia tdng mdt s6 vi khudn Paracoccus sp. P23-
7 tw do trong I mL moi truong long vao thoi diém ban dau cua thoi gian nudi
cdy va tong mdt s6 vi khudn (trong 25 mL méi truong nuéi cdy va trong 1,5 g
biochar).
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1 GIOI THIEU

Biochar 14 mot dang than c6 nhiéu 15 hong
duogc san xut tir nhitg ngudn nguyén liéu hitu co
thd cia nhitng chét thai néng nghiép, vuon hoic
rimg boi tién trinh nhiét phan, mot sy dbt chay
khong hoan toan va thleu oxy (Ansari, 2009). San
pham cudi cliing ctia tién trinh nhiét phan 1a tao ra
nhiing k& ho va nhiing 16 hong gitip cho tién trinh
hap thu va cim gitt nuéc, dinh dudng ciing nhu
nhiing chit 6 nhiém hitu co hodc v co cta biochar
dién ra mot cach hiéu qua (Hinh 1). Biochar con c6
chirc ning nhu 1a mot gia thé cua sy séng nham
bao vé vi sinh vat khoi su tdn cOng cua cac sinh vat
khac (Pleasant, 2000). Biochar c6 kha ning hap
phu cac chat 6 nhiém hitu co manh hon so véi chat
hitu co trong dat (Chen va ctv., 2012), nén co thé
hap phy manh nhiing doc chat hiru co nhu: PAHs,
noéng dugc,... khi bon vio trong dat (Chen va
Yuan, 2011). T nhiing lgi ich trén, biochar dugc
dé nghi sir dung nhu 13 chit mang ding cho viéc
chung vi sinh vat ¢ lgi vao trong dat, nhung hau
nhu hién nay c6 rat it nghién ctru dugc cong bd vé
{mg dung cua biochar nhiam vao viéc ching vi sinh
vat ¢6 loi nhu 14 mot chét mang dé xir ly dét bi 6
nhiém doc chit hitu co béng bién phap sinh hoc
(Chen va ctv., 2012).

Hinh 1: Mgt dang biochar (A) va nhiéu 15 héng
bén trong biochar (B)

O Viét Nam, nghlen ctru vé tmg dung cua
biochar trong viéc cai tao suc khoe dat dat phen,
dat bac mau nham ning cao ning sut ciy trong
(la, bép, rau muong, .) va giam khi thai nha kinh
moéi duge bat dau (Nguyén My Hoa, 2013). Riéng
& Pong bang séng Ciru Long, nghién ciru veé anh
huéng clia biochar 1én nang suit cay trong va cai
thién d6 phi ciia dat chi méi bit dau duoc thuc hién
(Southavong va ctv., 2012). Tuy nhién, 6 Viét Nam
hau nhu chua c6 ‘nghién ciru nao vé viée st dung
biochar nhu 13 chét mang dé bao vé vi sinh vat khoi
sw tdn cong cuia cac sinh vat khac trong dat khi
duogc chung vao d4t nham muc dich phuc hdi dat 6
nhiém. Do d6, nghién ctru ndy duoc thyc hién
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nhim muc tiéu: Khao sat va danh gia kha ning
c¢b dinh vi khuan phan hity thudc trir sau Propoxur,
Paracoccus sp. P23-7 cua 3 vat liéu biochar
bao gdm: biochar than cui, biochar than duéc va
biochar rdc do thi lam co s& va nén tang cho
viéc tmg dung biochar nhu 1a chit mang dé
ching vi khuan phan huy rat hiéu qua thudc trir
sdu Propoxur nhim muc dich xi Iy sinh hoc dét
6 nhiém.
2 PHUONG TIEN VA PHUONG PHAP

2.1 Biochar va cich chuin bi biochar cho
thi nghiém

Ba dang biochar khac nhau gom: biochar than
cui, biochar than dudc va biochar rac d6 thi dugc
st dung trong nghién ctru nay. Biochar than dudc
duoc mua tai ctra hang ban tap hda trong khu vuc
thanh phé Céan Tho. Trong khi hai vat li€u biochar
con lai: biochar than cui va biochar rac do6 thi duoc
cung cip tir cong ty san xuit Biochar tai thanh phd
Ho6 Chi Minh (Vina Energy Group). Trudc khi sir
dung, bichar dugc tach ra thanh nhitng manh nho
bang chay va dugc san qua ray c6 kich thudce 2 x 2
mm. Sau d6, rira sach biochar véi nudc khir
khoang bang cach cho biochar di qua rdy vao binh
tam giac 500 mL chua 250 mL nudc khu khoéang,
lic trén may lic tron véi tbe d6 100 vong x phut .
Thay nudc khir khodng sau mdi 8 gio. Lap lai quy
trinh rtra biochar dén khi biochar sach hoan toan
(khong 1am den mau nudce khir khoang khi lic trén
méy lic). Biochar sau khi rira sach voi nu6e khir
khoang dugc sdy kho kiét & 105°C qua dém. Can
1,5 g trong lugng kho cua biochar vao dia petri
thity tinh, dem tiét trung trong ndi hap tiét tring &
121°C trong 20 phut. Sau khi tiét trung, dia petri
chira biochar dugc say kho lan nita & 105°C trong
hai gio. Biochar da san sang cho b tri thi nghiém.

2.2 Ngudn vi khuén

Dong vi khuan Paracoccus sp. P23-7 phan hiy
chuyén biét va rat hiéu qua thudc trir sau Propoxur
dugc phan lap tir mau dat trong kho bao quan hanh
tim tai khu vuc canh tac hanh tim & Vinh Chau,
tinh Séc Trang (DS Hoang Sang, 2014) dugc chon
lam d6i twong nghién ctru va duoc xem nhu la
dong vi khudn mau cho kha ning c¢b dinh vi khuin
ctia biochar trong thi nghiém nay. Vi khuan duoc
nuodi trong binh tam giac 100 mL chra 25 mL dung
dich GYE (Glucose Yeast Extract) trong 3 ngay
trén may lic v6i tc do 100 vong x phat!. Thanh
phin cta méi truong GYM trong 1 L dung dich
bao gdm: 10 g glucose va 10 g yeast extract. Sau
d6, sinh khdi vi khuan duoc thu hoach bang cach ly
tdm 10.000 vong x phut! trén may ly tdm. Lap lai
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4 1an viéc rira v6i nue khir khoang tiét tring nham
loai bo hoan toan dinh dudng va ngudn carbon con
sot lai trong moi trudng nudi cdy. Hiéu chinh do
dyc cua dung dich chtra vi khuan véi nu6e khu
khoang tiét trung bang may do quang phé vé OD
600 nm = 0,7. Nguon vi khuan da san sang cho bb
tri thi nghiém. Xac dinh mat s6 vi khuan ban dau
sau khi hidu chinh d6 duc bang phuwong phap nho
giot (Hoben va Somasegaran, 1982) bang cach tién
hanh pha lodng dung dich vi khuin theo hé s6 10
v6i cac ndng do pha lodng khac nhau. Hat 50 pL
dung dich vi khuan ctia mdi ndng do pha lodng va
nho 5 giot 1én trén bé midt moéi trudong TSB. Moi
truong Tryptose Soybean Broth (TSB) chura 30g
Tryptose Soybean Broth va 15g agar pha trong mét
lit nudc cat. Cac dia méi truong TSB chira vi
khuan duge dat vao ta i ¢ nhiét do 35°C trong ba
ngay, sau d6, #ém mat s6 khuan lac.
2.3 BO tri thi nghiém

Thi nghiém duoc b tri trong diéu kién phong
thi nghiém theo quy trinh nhu sau: binh tam giac
100 mL chira 24 mL dung dich khoang ti thiéu
chta 50 ppm Propoxur (san phim cia Dr.
Ehrenstorfer GmbH, Puc), 1 mL dung dich vi
khuan Paracoccus sp. P23-7 da duoc chuan bi sin
(muc 2.2) va 1,5 g biochar da chuin bi sin (muc
2.1). Thanh phin ctia méi trudng khoang tbi thiéu
trong 1 L dung dich gdbm 3,75 g K;HPO4; 1 g
KH,POy; 0,25 g NaCl; 0,1 g MgS04.7H,0 va 0,01
g CaCl,.H,0. Mai truong duge khir truing ¢ 121°C
kéo dai 20 phut trong ndi hip tiét trung, sau d6 bd
sung 10 mL dung dich vi lugng vao mdi truong
vira méi tiét tring. Thanh phan vi lugng trong 1 L
dung dich nhu sau: 10 mg Na,M00O4.H,O; 25 mg
H>BO;3; 15 mg ZnCly; 5 mg CuCl, va 10 mg FeCls.
Dung dich vi lugng dugc loc voi mang loc tiét
trung (Minisart NY 25, Sartorius Stedim Biotech,
GmHbH, Germany, duong kinh 0,20 pm). Thi
nghiém duogc thuc hién véi 4 lan lap lai cho mdi
nghiém thirc va dwoc kéo dai trong 18 ngay. Tong
cong cod 4 nghiém thuc trong thi nghiém va duoc
liét ké nhu sau:

— Pbi ching: Paracoccus sp. P23-7 (3x108
CFUs x mL™") + 50 ppm Propoxur

— Paracoccus sp. P23-7 (3x10% CFUs x mL"")
+ 50 ppm Propoxur + 1,5 g Biochar than cui

—  Paracoccus sp. P23-7 (3x10% CFUs x mL")
+ 50 ppm Propoxur + 1,5 g Biochar than dudc

— Paracoccus sp. P23-7 (3x10% CFUs x mL"")
+ 50 ppm Propoxur + 1,5 g Biochar rac d6 thi
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2.4 Chi tiéu theo doi

Mat s6 vi khuan Paracoccus sp. P23-7 trong 1
mL méi truong nudi cdy long, mat sd vi khuén
Paracoccus sp. P23-7 ¢6 dinh trong 1 g biochar
(trong lugng khd) va tong mat sb vi khuén
Paracoccus sp. P23-7 trong 25 mL modi truong
nudi cdy long va trong 1,5 g biochar vao cac thoi
diém: 0, 1, 4,6, 11, va 18 ngay sau khi nudi céiy.

Tham khao muyc 2.2 cho quy trinh dém mat sb
vi khuan Paracoccus sp. P23-7 trong méi trudng
nuoi cay long.

Quy trinh dém mat sé vi khudn Paracoccus sp.
P23-7 ¢b dinh trong biochar dugc thuc hién nhu
sau: Tai thoi diém thu mau, 14y mot luong xac dinh
biochar trong binh tam gidc nudi cdy chia lam hai
phan dudi diéu kién tiét trang: mot phan véi trong
luong xac dinh dung cho viéc xac dinh am do
biochar cho phan tinh toan sb liéu, phan con lai
cling v6i trong luong xac dinh dung cho viée dém
mat sb vi khudn Paracoccus sp. P23-7 c¢b dinh
trong biochar. Phan biochar nay dugc ngam 10
phut trong nude khir khodng tiét trung chira trong
dia pertri da tiét trung, dung kep tiét trung dé rta
sach biochar trong nudc. Sau do, thay nudc khu
khoang tiét trung moi, tiép tuc lap lai quy trinh rira
biochar thém 4 1an nira nham loai bd hoan toan vi
khudn Paracoccus sp. P23-7 ty do khéng bi c¢b
dinh boi biochar. Sau do, cho biochar da rira sach
vao trong ong Eppendorf 2 mL tiét trung, nghién
nhuyén biochar bang diia thiy tinh tiét tring, hut 1
ml dung dich lan dém tiét tring vao trong 6ng
Eppendorf 2 mL chira biochar dd nghién, vortex
trong 1 phut, pha loang va cha trén dia agar TSB,
dem 1 trong ti um & 30°C trong 3 ngay. Sau do,
dém mat sd vi khuin hién dién trén dia. Thanh
phﬁn 1 lit dung dich lan dém chua 23,99 g
NaH,PO4 va 15,59 g Na,HPOj, trong 1 lit nudc khir
khoang.

2.5 Xirly sb liéu

S4 liéu sau khi két thic thi nghiém dugc téng
hop, tinh toan bang phan mém Excel va kiém dinh
thong ké vé6i ANOVA bing phan mém Minitab
16.2.

3 KET QUA

3.1 Swphat trién mat s6 vi khuin phan hay
thuoc trir siu Propoxur, Paracoccus sp. P23-7
trong 1 mL méi trwdong nudi cay

Két qua vé su phat trién mat sb vi khuén phan
huy thuoc trir sdu Propoxur, Paracoccus sp. P23-7
trong 1 mL moi trudng nudi cay long trong suot 18
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ngay bd tri thi nghiém duoc trinh bay trong Hinh 2.
Nhin chung, mat sé vi khuin phan huay thudc trir
sau Propoxur, Paracoccus sp. P23-7 trong 1 mL
dung dich méi truong nudi cdy cao va mat sb vi
khuan Paracoccus sp. P23-7 ting dan trong giai
doan tir 0 dén 6 ngay sau khi nudi cay. Mat s cua
dong vi khuan nay dat cao nhét trong giai doan tir 4
— 6 ngay sau khi nudi cay, sau do, giam dan theo
thoi gian nudi cdy. Didu nay cho thiy vi khuin
Paracoccus sp. P23-7 da st dung carbon ciia thude
trir siu Propoxur nhu 1a ngudn carbon duy nhét cho
viéc phat trién va nhan mat sb trong giai doan 0 — 6
ngdy. Piéu nay dugc chimg minh bing ndng do
thudc trir sdu Propoxur trong méi truong nudi ciy
long c6 ching vi khuan Paracoccus sp. P23-7 giam
xuong bang 0 ppm tai thoi diém 4 ngay sau khi
nudi cay (Do Hoang Sang, 2014). Tuy nhién, sau
do, do mat s6 tang nhanh, nhung dinh dudng trong
moi truong nudi cay di can kiét, nhat 13 ngudn
carbon tir Propoxur, nén vi khuén d3 giam dan mat
s theo thoi gian.

So sanh mat sb vi khuan Paracoccus sp. P23-7
trong 1 mL mdi truong nudi ciy long giita cac
nghiém thic véi nhau cho théy cO su khac biét
thong ké giita cac nghiém thic vé& mat sb vi khuan
vao 1 ngay sau khi nuéi cdy, trong khi cic ngay thu
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mau con lai, mat s6 vi khuin trong 1 mL moi
truong nudi cay long khong khac biét théng ké
gitta cac nghiém thac khi so sanh véi nhau
(p<0,05). Vao thoi diém 1 ngay sau khi nuéi cdy,
mat sd vi khuan Paracoccus sp. P23-7 trong 1 mL
mdi trudng nudi cdy long cao nhit ¢ hai nghiém
thirc: biochar rac d6 thi va biochar than dudc. Ca
hai nghiém thirc nay khong khac biét voi nhau vé
mat sé vi khuan. K& dén 1a nghiém thirc biochar
than ciii va mét s6 vi khuan trong 1 mL méi trudng
nudi cdy long thap nhat & nghiém thirc ddi chimg
khong co biochar. Mat s§ vi khuan chénh léch giita
cac nghiém thtrc thi nghiém so voi ddi ching rd
rang 1a tir biochar phong thich ra. Diéu nay c6 thé
giai thich 1a do biochar c6 nhiing k& hd va nhitng
16 hong gitp cho tién trinh hip thu va cam giir
nuée, dinh dudng ciing nhu nhing chit 6 nhiém
hiru co hodc v6 co dién ra mot cach hidu qua dong
thoi con 1a mot gia thé va 1a noi tra ngu 1y tuong
nhim bao vé va gitp vi sinh vét phat trién tot
(Pleasant, 2000), vi khuin co6 thé dugc phong thich
ra moi truong bén ngoai dé dang tir biochar. Nhu
vay, chiing biochar vao trong méi truong nudi cay
long chira 50 ppm Propoxur gitp gia ting mat sb vi
khuan Paracoccus sp. P23-7 tu do trong 1 mL mbi
truong 10ng vao thoi diém ban dau cua thoi gian
nudi cy.
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Hinh 2: Sy phat trién mat sé vi khuin phan hiy thudc trir siu Propoxur, Paracoccus sp. P23-7 trong 1
mL méi tredng nudi cay giira cac nghiém thirc (n=4, do léch chuén)
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3.2 Khi niing c6 dinh vi khuin phan hiy
thuéc trir siu Propoxur, Paracoccus sp. P23-7
cia 3 vat liéu biochar thir nghiém

Két qua vé kha ning cb dinh vi khuan phan hiy
thudc trir sdu Propoxur, Paracoccus sp. P23-7
trong moi truong khoang toi thiéu long cta 3 vat
liéu biochar khac nhau dugc trinh bay trong Hinh
3. Nhin chung, kha ning c6 dinh vi khuan
Paracoccus sp. P23-7 cua 3 vat li€u biochar 1a kha
cao. Mat s vi khuan Paracoccus sp. P23-7 ¢b dinh
bi biochar ¢6 xu hudng ting dan vao giai doan tir
0 dén 6 ngay sau khi nudi cdy, sau d6, mat sé giam
dan. Xu huéng ting va giam mat s vi khuan c
dinh trong biochar va trong méi trudng nudi ciy
long theo thoi gian 1a giéng nhau. Khi so sanh cac
nghiém thtrc biochar v6i nhau vé kha ning c¢b dinh
va phat trién vi khuan Paracoccus sp. P23-7 vao
cac thoi diém thu mau cho thay, hau nhu & tit ca
thoi diém thu miu c6 su khac biét thong ké giira
cac nghiém thirc, ngoai trir vao thoi diém 1 ngay
sau khi nudi cdy. Vao thoi diém 4 ngay nuéi cdy,
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mat s6 vi khuan bi c6 dinh boi biochar rac do thi
thdp nhat va khac biét thong ké (p<0,05) so véi 2
vat li€u biochar con lai (biochar than cui va than
dudc). Tuy nhién, vao cac ngay thu miu sau do,
mat s6 vi khun bi c6 dinh boi biochar rac do thi
cao nhét va khac biét thong ké (p<0,05) so vdi 2
vat liéu biochar con lai. Trong khi d6, mét s6 vi
khuan bi ¢6 dinh boi 2 vat liéu biochar: than cai va
than dudc khong khéc biét thong ké khi so sanh véi
nhau. Diéu nay cho thiy vat liéu san xudt biochar
khac nhau thé hién kha niang c¢b dinh vi khun phan
hay thudc trir sdu Propoxur, Paracoccus sp. P23-7
khac nhau. Bén canh do, sy phat trién va phong
thich vi khuan Paracoccus sp. P23-7 ra ngoai moi
truong nudi cdy long giita cac biochar ciing khac
nhau. Diéu nay duoc thé hién ¢ kha ning cb dinh
vi khuan cua biochar rac do thi cao hon 2 vit liéu
biochar con lai, nhung kha nang phoéng thich vi
khuan Paracoccus sp. P23-7 cua biochar nay
khong khac biét so vdi 2 biochar con lai (Hinh 2
trong muc 3.1).
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Hinh 3: Kha ning ¢ dinh vi khuin phan hiy thudc trir sau Propoxur, Paracoccus sp. P23-7 cia 3 vit
li€u biochar thir nghiém (n=4, d¢ léch chuan)

3.3 Téng mat s vi khuin phan hiy thubc
trir siu Propoxur, Paracoccus sp. P23-7 trong 25
mL maéi trudng nudi ciy va trong 1,5 g biochar

Két qua tong mat sé vi khuén phan huy thube
trir sdu Propoxur, Paracoccus sp. P23-7 (gf)m téng
mat sd vi khuén trong 25 mL dung dich méi truong
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nudi cdy va trong 1,5 g biochar) dugc trinh bay
trong Hinh 4. Nhin chung, téng mat s6 vi khudn
Paracoccus sp. P23-7 phat trién theo thot gian la
rit cao. Twong ty nhu hai chi tiéu vé mat s6 vi
khuan ty do trong 1 mL mdi trudong long va mat s0
vi khuén bi c¢b dinh béi biochar, tbng mat sb vi
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khuan cung tang dan trong thoi gian tir 0 dén 6
ngay nudi cay. Mat sb phat trién cao nhat ¢ ngay
thir 6 va sau d6 giam dan theo thoi gian nudi cay.
Piéu nay cho thay vi khudn di sir dung ngudn
carbon tir hoat chat Propoxur cho sy sinh truéng va
phat trién trong giai doan 0 dén 6 ngay, sau do, do
su can kiét vé ngudn dinh dudng trong méi truong
nudi cdy, dic biét 1a nguén carbon tir hoat chat
Propoxur, vi vy mat s6 vi khuén giam xubng dang
k&. Tbéng mat sb vi khudn Paracoccus sp. P23-7
gitta cac nghiém thire c6 sw khac biét thong ké vao
cac ngay thu mau 1, 6 va 18, trong khi do, tong mat
s6 vi khuan vao cac ngay thu mau con lai khong
thé hién sy khac biét ndo giita cic nghiém thirc.
Vao thoi diém 1 ngay sau khi nuéi cdy, tong mat sb
vi khudn cao nhat ¢ 2 nghiém thirc biochar: rac do
thi va than dudc, va ca hai khong khac biét théng
ké khi so sanh véi nhau. K& dén 1a nghiém thic
biochar than cui va thdp nhat 1a ¢ nghiém thirc ddi
chimg, khong ching biochar. Tiép theo, vao cac
ngdy thu mau 4 va 18, tong mat sé vi khuin
Paracoccus sp. P23-7 lan lugt cao nhit & cac
nghiém thirc: biochar than cti va biochar rac do
thi. Trong khi cac nghiém thirc con lai khong khac
biét vé téng mat s vi khuén khi so sanh véi nhau.
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Nhu vay, téng mat sb vi khudn Paracoccus sp.
P23-7 (gdm trong 25 mL dung dich méi truong va
1,5 g biochar) cao hon ¢ nghiém thirc ¢6 bd sung
biochar. Viéc mat sé vi khuan cao hon & nghiém
thirc bd sung biochar so v6i nghiém thtrc ddi chimg
cho thay biochar c6 thé c6 chirc nang nhu 14 gia thé
sinh hoc do c6 nhing k& hd va nhiing 16 hong gitp
cho tién trinh hap thu va cim giit nuéc, dinh dudng
ciing nhu nhitng chit 6 nhiém hitu co hodc v co
di&n ra mot cach hiéu qua dong thoi con 1a mot gia
thé va 1a noi tr ngu 1y tudng nhim bao vé va gitp
vi sinh vét phat trién tot (Pleasant, 2000). Ngoai ra,
tong mat so vi khudn trong mdi trudng nudi chy
long gitta 3 nghiém thuc bo sung biochar khong
gidng nhau co thé 1a do mdi vat liéu biochar khac
nhau chtra ham lugng va thanh phan dinh dudng
can thiét cho phat trién hodc wc ché vi sinh vat
khéac nhau. Thém vao d6, dac tinh 1y va hoéa hoc
ctia 3 vt liéu biochar thir nghiém nay ciing c6 thé
da khac nhau vi dic tinh 1y, hoa hoc, ham luong va
thanh phan dinh dudng cing nhu ham luong va
thanh phan hoat chét trc ché phat trlen vi sinh vét
cua ting loai biochar phu thudc rat nhidu vao vat
liéu dau vao va ché do nhiét dung dé san xuat
biochar (Lehmann va Gaunt, 2006).
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Hinh 4: Sy phit trién tong mat s6 vi khuin phan hity thudc trir siu Propoxur, Paracoccus sp. P23-7
(gom mat so vi khuan trong 25 mL méi truong nudi cay va trong 1,5 g biochar) (n=4, d léch chuan)
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Biochar c¢6 kha niang c6 dinh vi khuén phan hiy
thuoc trir sdu Propoxur, Paracoccus sp. P23-7
trong moi truong khoang t6i thieu 1éng.

B6 sung biochar vao trong méi trudng nudi ciy
khoang tdi thiéu 1ong chira 50 ppm hoat chét thudc
trir sdu Propoxur gitip gia ting mat sb vi khuan
Paracoccus sp. P23-7 tu do trong 1 mL moi truong
l6ng vao thoi diém ban dau cua thoi gian nubi ciy
va téng mat sb vi khuén (trong 25 mL méi trudng
nudi cdy va trong 1,5 g biochar).

Biochar rac d6 thi c6 kha nang ¢6 dinh vi khuan
Paracoccus sp. P23-7 cao hon so véi hai vat li¢u
biochar con lai (than cti va than dudc).

Vit liéu san xudt biochar khac nhau thé hién
kha ning c¢b dinh vi khuén phan hay thudc trir sau
Propoxur, Paracoccus sp. P23-7 khac nhau. Ngoai
ra, su phat trién va phong thich vi khuén
Paracoccus sp. P23-7 ra ngoai mdi truong nudi cay
long gitra cac vt liéu biochar ciing khac nhau.
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