BAI BAO KHOA HOC

SU DUNG PHU PHAM CAY LUA CAI TAO PAC TiNH PAT,
HAN CHE TiCH LUY CADIMI (CD) TRONG HAT DUOI PIEU KIEN
PAT TRONG O NHIEM

Vii Thi Khic', Pinh Thi Lan Phuwong’, L& Thi Thing’, Nguyén Thi Hing Nga®

Tém tit: Trong nghién ciru nay, dat trong liia 6 nhiém Cadimi (Cd) véi nong d@é 5,125 ppm dwoe hra
chon, cac vat liéu than sinh hoc tir trdu (BRH) va rom ra (RS) duoc phéi trén vao dat véi muc dich thay
doi ddc tinh dat (nhiwe ting pH, tang ham lwong Si) dé giam thiéu sw tich liiy Cd vao hat. Thi nghiém
dwoc thyc hién trong diéu kién nha ludi véi cde ti 1é phéi tron than sinh hoc va rom ra tir 1,25 — 5% vé
khoi lwong. Két qua thi nghiém da chi ra cd rom ra va than sinh hoc déu c6 kha ndang han ché tich lity
Cd trong gao, cu thé la ham lwong Cd trong gao duoc kiém sodt theo thir tw RS 2,5% < BRH 1,25% +
RS 1,25% < BRH 2,5% < (BRH 5%, BS 5%, BRH - BS 2,5%-2,5%). Trong do, nhom cac cong thirc
BRH va RS v6i 1y 1é 5% vé trong lwong cho két qua tot nhat, cu thé la cdc cong thire BRH 5%, BS 5%,
BRH - BS 2,5%-2,5% cho két qua giam tich liiy Cd trong gao nhiéu hon so véi cdc céng thire con lgi.
Ham leong Cd trong gao cia cdc cong thirc BRH 5%, BS 5%, BRH - BS 2,5%-2,5% déu giam sdu so
V6i doi chitng, tir 82,47 - 83,94%. Tir cdc két qua thi nghiém cé thé két ludn, néu dp dung 1y 1é trén BRH

- BS 2,5%-2,5% hodic BRH 5% hodc RS 5% déu cho két qud toi wu nhdt trong nghién ciru.
Tir khéa: O nhiém Cd, giam thiéu tich liiy Cd trong laa, than sinh hoc.

1. GIOI THIEU CHUNG

Hién nay tai Viét Nam, Cadimi (Cd), chét gay
ung thu hang dau cho con ngudi voi kha ning tich
liiy sinh hoc cao (Lu et al. 2019), di duoc tim thiy
trong dit ndng nghiép va trong cic san pham lua
gao. Mot nghién ctru khdo sat ham luong Cd trong
lia gao dugc thu thap va phéan tich tai 61 dia diém
rai rac khép mién Béc da tim théy su ¢6 mat Cd
trong lha gao tai mét ) vung. Trong sb cac mau
phan tich, két qua cho thdy hau hét c6 su tich liiy
Cd trong gao & vung triing, con rat it s6 mau co
Cd trong gao vung cao (Bui, Duong, and Nguyen.
2020). Ham lugng Cd trung binh trong cic mau
gao da dugc khao sat & vung triing 1a 0,033 ppm.
Mot trong nhitng nguyén nhan chinh dan dén tich
liiy Cd nhiéu hon trong gao tai viing triing 1a do 6

"Trung tam Khoa hoc Céng nghé va Moi truong - Lién
minh HTX Viét Nam

- Nghién cuu sinh Truong Pai hoc Thuy loi

? Khoa Héa va Méi truong, Truong Pai hoc Thity loi

7 Khoa Ky thudt tai nguyén meée, Truong Pai hoc Thity loi

nhiém tir ngudn nudc tudi cd chira nudc thai.
Nguoc lai tai ving cao, sy 6 nhiém Cd tir nudc
tudi it bi anh huéng vi ngudn nudce twdi chu yéu 1a
tan dung nudc mua. Cac nghién ctru da chi ra, khi
kim loai Cd c6 trong nudc tudi sé dan dén tich ty
trong dat ndng nghiép va tich lily trong gao (Peng
etal. 2019).

Cd c¢6 trong nudc thai tr hoat dong khai thac
khi
ngudn nudc thai duge tan dung 1am nude tudi nay

khoang san, san xuat linh kién dién tu...,

s& dan dén Cd co thé tich liy trong ciy trong.
Ngoai ra, sir dung thudc trir siu va phan bon hoa
hoc ciing dan dén lga va rau mau bi nhim Cd
(Banerjee et al. 2020). Hon nita, sy c6 mat cua Cd
trong gao con do Cd thudc kim loai dé hoa tan va
kha di dong nén thudong dugc thuc vat hap thu
nhiéu hon (Adil et al. 2020).

Gao, luong thuc chinh cia ngudi Viét Nam,
ciing 1a Ivong thuc cho hon 2 ty nguoi Chau A va
hon 50% dan s thé gi¢i (Honma. 2017). O mét sd
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viing ndng nghiép trén thé giéi nhu Trung Qudc, 6
nhiém Cd duoc phat hién trong Iia gao khi ma cac
viing ndng nghiép tan dung ngudn nudc thai lam
nude tudi (Xie et al. 2017). Su tich liy Cd trong
gao anh huong truc tiép dén sirc khoe ciia con
nguoi. Cac thi nghiém khdo sat sy tich liy sinh
hoc ctia Cd cho thdy binh quin mot ngudi co thé
dung nap t&i 20-40 pg Cd mdi ngay néu in gao bi
nhiém Cd trong thoi gian dai lién tuc (Sebastian
and Prasad. 2014). Tuy theo ngudng sinh hoc cua
mdi c4 thé, su tich tu Cd dén mirc d6 nao d6 c6
thé lam con nguoi bi ton thuong phéi, gan, than,
xuong va cac co quan sinh san, gdy doc cho hé
mién dich va tim mach (Tian et al. 2012).

Cd tir ngudn nude tudi tich iy vao dat va di
vao cdy trong, song viéc loai bo Cd ra khoi dat
nong nghiép 6 nhidm rat kho thuc hién trén dién
rong. Do d6, giai phap han ché sy tich liy Cd
trong cdy trong duoc quan tdm hon ca. Nhiéu
nghién ctu da chi ra Si 1a nguyén t6 co thé cai
thién su tich lily Cd trong céy trong (M. Rizwan et
al. 2016, H. Y. Yu et al. 2016). Nhiéu loai thuc
vat c6 kha ndng tich lity Si cao, chiang han nhu cay
laa c6 thé tich Itiy Si toi hon 10% trong luong kho
(Majumdar et al. 2019). Theo FAO, dé tao ra 1 tin
thoc, cdy lta ngoai hip thu dinh dudng NPK va
cac khoang chat khac thi con hap thu khoang 80 -
103 kg SiO,. Ciing theo d6, ngudn phu phim néng
nghiép chira rat nhiéu Si. Udc tinh ham luong Si
chiém 27 kg trén tan triu va khoang 40 kg Si trén
tAn rom ra. Trong phu pham ndéng nghiép, Si du
trir trong thanh té bao dudi dang phytoliths, do d6
vi€c tan dung rom ra bon cho dét canh tac co thé
bd sung lai lvong Si bi lay di tir dat.

Si 12 nguyén t can thiét cho sy sinh truong va
phat trién khoe manh cta cdy trong, tuy nhién,
ham lugng Si di dong trong dat rat thap so véi Si
tong s6. Khi ham luong Si tich lity trong dit va
thuc vat gia ting c6 thé cai thién dat 6 nhiém Cd
(Imtiaz et al. 2016), theo co ché nay Si c6 thé hap
thy cac ion Cd** gop phan lam giam ddc tinh cua
Cd trong dat tréng lua (Guerriero Hausman and
Legay. 2016). Hon nita, Si c6 thé ¢ dinh cac kim

loai nang trong d4t va giam su van chuyén Cd vao
cay lua (P. Li et al. 2015) véi vai tro thay d6i co ché
té bao thuc vat va tuong tac sinh hoa trong diéu kién
sinh truong bén ngoai (Wang, Stass and Horst.
2004). Si di dong trong dat co thé 1am giam tinh linh
dong cia kim loai ning bang cach tao cic phic
silicat, phic polyphenol cua Si va silicat kim loai
khong hoa tan trong d4t (Shim, Shea and Oh. 2014).

Do d6, bo sung Si vao dat thong qua cac phu
phim ndng nghiép (than sinh hoc tir triu, rom ra)
c6 thé 1am giam ham lugng Cd di dong trong dat 6
nhiém do tham gia vao két tua silicat hodc lién két
voi chat hitu co trong dat (Etesami and Jeong.
2018). Cu thé 13, than sinh hoc tir trdu va rom ra
lam tang 3o pH cua d4t mot cach hiéu qua, lam
giam dang Cd di dong trong dich dat dudi cac két
tua hidroxit Cd(OH),. Bén canh do6, rom ra va than
sinh hoc c6 thé giam sy hép thu Cd cua thuc vat
boi cac phdi tir hitu co lién két voi Cd tao thanh
phirc bén trong dich dat (Huang et al. 2017; Yu et
al. 2016).

Than sinh hoc dugc st dung dé cai tao dat
nhim ting d6 phi cua dat va giam doc tinh kim
loai nang trong thuc vat ngay cang dugc ing dung
nhiéu hon trén thé gidi. Viét Nam la nudc ndng
nghiép, udc tinh dé thu dwoc 1 tin théc s& cho 1
tAn trau va rom. Mdi nim nudc ta c6 khoang 52
triéu tAn phu pham tir nong nghiép, hién nay méi
khoang 10% phu phdm ndng nghiép duoc sir dung
lam than sinh hoc hodc phan boén, thirc an gia suc,
tréng nam. . ., con lai hon 80% duoc thai bé ra moi
truong hodc dbt, gia ting khoi bui gdy 6 nhidm
khong khi.

Do do, bai bao nay tip trung vao nghién ciu
giai phap han ché tich liiy Cd trong gao trén dit bi
6 nhiém Cd nham giam thiéu cac tac dong tiéu cuc
d6i véi con ngudi bang cic phu phdm néng
nghiép trdu va rom ra. Trong do, than sinh hoc
dugc tao tir trAu duoc dbt chay trong diéu kién
yém khi va rom ra duoc dua vao phéi tron voi dat
6 nhiém. Mot sb dic tinh cta dit sau phéi tron
(ham luong Si, pH) va nong do Cd trong hat s&
dugc phan tich trong thi nghiém.
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Thi nghiém trong Ia trong hé thong chiu vai
duoc tién hanh trong diéu kién nha ludi véi dat laa
nhiém Cd c¢6 ndng d6 14 5,125 ppm. Than sinh hoc
va rom ra tir trau duoc bd sung vao dat trong lua
v6i céc ti 16 khac nhau bao gdm 1,25 - 5% vé khoi
lwong dé cai tao dat.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit li¢u

Cdc mau dat thudc nhom phu sa trung tinh véi
pHka tr 6,4-6,7, ham lugng chét hitu co trong dat
(organic matter - OM) 32,4 ppm, ham luong N
tong s6 3,27 ppm, dung tich trao d6i cation ctia dat
(CEC) tir 20,19-22,21 mmol./kg, Cd téng sb
5,125 ppm, Cd di dong 0,048 ppm. Thanh phan
cép hat gém: sét 35,6%, limon 43,1% va cat
21,3%. Mau dat duoc phoi khd ty nhién trong
khong khi, lam nhd va cho qua ray 2 mm. Tiép
theo can khoang 5 kg dat chuyén vao mdi chau vai
c6 kich thudc duong kinh 30 cm, cao 40 cm.

Than sinh hoc tir trau duoc dot trong diéu kién
gia nhiét ky khi ¢ 400-450 °C trong 04 gio. Rom
ra sau khi thu hoach dugc phoi khd va cit nho
thanh nhirng manh c6 d6 dai 2 cm.

Hinh 1. Chuan bj ddt trong

2.3. Cac cong thirc thi nghiém

Thi nghiém bat dau ngay sau khi bd sung kim
loai Cd vao dét. Pat bi 6 nhiém Cd dugc bd sung
than sinh hoc tir trau (BRH, biochar rice husk) va
rom ra (RS, rice straw) voi 06 ty 1& bao gom: (1)
RS 2,5%, (2) BRH 2,5%, (3) RS-BRH theo ti 1€

2.2. B4 tri thi nghiém

Pia diém nghién curu: DPé han ché rai ro thoi
nhiém Cd ra dit ruong va kénh nudc tudi, thuc
nghiém dugc thuc hién nghiém ngét trong hé théng
chau vai tai khu nha ludi Hoc vién Nong nghiép Viét
Nam, Trau Quy, Gia Lam, Ha No¢i (21°0’°35” B,
105°49°29** E). Thoi gian thyc hién 02 nam, tir
5/2019 t&i 5/2021 trén dién tich 30 m? bao gérn 02 vu
xuén heé va 02 vu hé thu. DAt sau khi thi nghiém duoc
thu gom theo thong tu 36/2015/TT-BTNMT ngay 30
thang 6 nam 2015 vé Quén Iy chat thai nguy hai.

Cd duoc bd sung vao dét thi nghiém bang hoa
chit Cd(NOs),.4H,0. Mot lwong chinh xac 0,14
gam Cd(NOs),.4H,0 duogc hoa tan trong 5 lit nudc
cat trude khi tron déu voi 5 kg mau dat trong mdi
chau. Sau d6 phoi kho dat ty nhién, iy 05 miu
ngau nhién theo dudng chéo phan tich ham luong
Cd tong s va di dong. Ham luong Cd tong sb
trong dét thi nghi¢m sau khi tron dugc xac dinh 1a
5,125 ppm, ham lugng Cd di dong la 0,048 ppm.

S6 chdu thi nghiém: tong sd chau 1a 21, bao
gém 18 chau cho phéi tron than sinh hoc va rom
Cd, mdi cong thirc duoc lap lai 03 1an, ddi ching
la 03 chau.

P

S

Hinh 2. Liia trén cdc CT dang tré

1,25% -1,25%, (4) RS 5,0%, (5) BRH 5%, (6) RS-
BRH theo ti 1& 2,5% -2,5% vé trong luong. Mbi
nghiém thirc thi nghiém dugc lip lai ba lan voi
tong s6 18 chau.

Cong thirc dbi chiung (CF) 1a dat khong tron
than sinh hoc va rom, bao gém 03 chau.
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2.4. Giéng lia va phin bén

Thi nghiém sir dung gidng bac thom sé 7, da
dugc trong phd bién & mién bic véi chat lwong
gao déo, thom. Day la gidng lua sinh truéng khoe
manh, chéng han va chéng rét, co thoi gian sinh
truong tr 125 - 135 ngay trong vu dong xuan va
105 - 110 ngay trong vu he thu.

Phan bon NPK cua hang Viét Nhat duogc
su dung dé bon thic cho lua theo ti 18 1,25¢g
N + 0,75 g P,Os + 0,75 g K,O cho médi chau.
Phan hitu co dugc st dung trong bon 16t la
phan trun qué véi liéu lwong 125 g/chau.
Loai thudc trir sdu ¢6 nhidn hiéu Nouvo3.6EC
da duogc phun phong bénh trong thoi ky lua
dé nhanh va lam dong.

2.5. Héa chat

DPé chiét Cd tir hat gao, su dung cac axit dac
HCIO4 30%, HNO; 98% cua hang Xichlong,
Trung Qudc. Dung dich chuan Cd 1000 ppm cua
Merck cho 1ap dudng chuén.

2.6. Thu miu va phan tich miu

Thu mdu: Sau thu hoach, hat lta duoc rira sach
va sau d6 dugce say & 70°C trong 72 gid.

Phdn tich: Chiét Cd trong hat boi phuong phap
chiét uwot bang hdén hgp HNOs- HCIO, (3:1, viv)
va phan tich trén hé thong may quang phd hip phu
nguyén tr (John Ryan, George Estefan, and Abdul
Rashid. 2001).
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Hinh 3. Mau thu

2.7. Xir Iy s liéu

Dir liéu thi nghiém duoc phan tich trén phin
mém Microsoft Excel version 5.5 (Microsoft,
USA). Céc két qua thu duoc 1a trung binh cia 03
lan phan tich. Sir dung chuong trinh ANOVA dé
danh gia su khac nhau c6 y nghia (P < 0,05).

3. KET QUA VA THAO LUAN

3.1. Ham lwong Si va mdt s6 tinh chit cia
BRH tir triu va rom ra

Ham luong silic trong rom ra va BRH dugc do
boi Phong phan tich Vién Héa hoc va Vat ligu.
Két qua phan tich quang phd cho thiy than sinh
hoc tir tro trdu c6 ham luong Si va dung tich trao
dbi cation CEC cao hon rom ra.
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Hinh 4. Ham luwong Si trong BRH (trdi) va rom (phai) (DOM)
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Mot s0 tinh chat cia BRH va rom ra dugc mo ta trén bang sau:

Bang 1. Mt s6 tinh chit cia BRH va rom ra

Tinh chét BRH Romra
pH 8,7—8,9 8,6 —8.,8
CEC 49,8-55,2 mmol./kg 45,6 — 47,8 mmol, /kg
Do réng 57,24 — 60,14% 55,32 — 56,13%
3.2. pH ciia dit Do d6 bd sung rom ra va than sinh hoc tir triu

Rom va than sinh hoc dugc san xuét tir triu cd
vai trd nhu nhirng chét cai thién lam ting gia tri
pH trong dat gitip giam tinh di dong cua kim loai
Cd thong qua sy hip thu Cd trong cac hidroxit
Cd(OH)s.

Két qua thi nghiém cho thiy, ca BRH va RS
déu co tac dong dén do pH cua dat mot cach hiéu
qua. Do pH cua dat cao hon 16,64% so véi dbi
chung (CF). Trong khi d6, & cong thiic RS tang
pH lan luot 13 8,54% cua nghiém thac RS 2,5% va
13,34% cta nghiém thuc RS 5% (P < 0,05).
Nghiém thirc BRH 2,5% c6 pH tang 12,14%, va
tang nhiéu hon khoang 16,64% & nghiém thirc
BRH 5% so voi di chirng. Trung binh, d6 pH cua
tat ca cac nghiém thuc ting khoang 12,46% so véi
CF. Cac két qua nay phu hop véi cac nghién ciru
trude ddy vé sir dung phu pham tir ciy lua trong
san xuat phdn compost hodc than sinh hoc cho
canh tic ciy trong di gitp cai tao cac dic tinh cua
dat, bao gdbm dinh dudng, d6 4m va lam ting déng
ké d6 pH cua dat (Catalan et al. 2006).

CF  BRH25 RS25 BRH-RS BRH5
(1.25:1.25)

Cac cong thirc

RS5 BRH-RS
(2.5:2.5)

Hinh 5. pH ciia dat trong cdc cong thire BRH va RS

c6 thé 1am giam ham luong Cd di dong trong dat
(Yuan, Xu and Zhang. 2011). Co ché nay duoc
giai thich do d6 pH cua dat ting 1én s& dan dén su
giam Cd linh dong do tao thanh két tua hydroxit
Cd(OH),, mat khac sy gia ting pH con thuc day
su hinh thanh két tiia CdCOs, do Cd lién két voi
cacbonat trong dat (Lu et al. 2019).

3.3. Ham lrong Si trong dat

Céc vit liéu bd sung tir BRH va RS giau silic
lam ting ham luong Si trong dat, diéu nay c6 thé
dan dén 1am tang ndng d6 Si cua cdy lua khi duoc
bd sung thém rom ra va than sinh hoc. Cu thé 1a,
nong do Si trong cac cong thic BRH 2,5% va
BRH 5% cao hon CF tu 11,05 - 16,28% (p <
0,05). Ti 1¢ tron khac nhau ciling dan dén ham
lwong Si trong dat khac nhau, trong thi nghiém
nay két qua cho thay ti 1& tron than sinh hoc cua
cong thtc BRH 5% lam tang ham lugng Si lén
4,7% so voi cong thuc BRH 2,5% (p < 0,05).
Nguon Si ¢6 trong rom ra ciing gop phan cai thién
ham luong Si trong dat, cu thé 1a ham lugng Si
trong cac cong thue RS 2,5% va RHB - RS 2,5-
2,5% cao hon 1,12 - 1,2 1an so véi CF (p < 0,05).
Ngoai ra, cong thuc RS 5% lam ham luong Si
trong dat cao hon dang ké so voi CF 20,48%. So
voi BRH, ham lugng Si trong dat cua cic cong
thirc trén RS cao hon.

Mic du ham lugng Si trong vat li€u than sinh
hoc cao hon rom ra, nhung do qua trinh phan giai
cham trong @At nén ham lwong Si trong cac nghiém
thirc BRH déu thap hon RS. Cu thé 1a ham lugng Si
trong dat cta cong thirc BRH 2,5% thip hon RS
2,5% la 1,16%. Tuong ty, ham lugng Si trong
nghiém thirc BRH 5% thap hon RS 5% 1a 3,6%.
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Si trong dat (% khéi lwgng ) (%)

CF  BRH25 RS25 BRH-RS BRH5
(1.25:1.25)

Cac cong thirc

RS5 BRH-RS
(2.5:2.5)

Hinh 6. Ham heong Si (%) trong dat
cua cdc cong thirc BRH va RS

3.4. Than sinh hoc tir trdu va rom ra kiém
soat su tich liiy Cd trong gao

Khi trong d4t xuét hién Si, c6 su canh tranh cua
Si voi Cd trong qua trinh hap thy ciia ré va chuyén
vao hat (Seyfferth et al. 2016). Trong sy canh
tranh nay, Si dugc uu tién hon dan dén ham luong
Si trong hat cao. Do do, su tich liiy Si tang 1én
trong lua gitip giam ham lugng Cd trong cy, két
qua 1a kiém soat duoc su chuyén Cd vao hat
(Liang et al. 2007).
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Hinh 7. Ham luong Cd trong gao

Cac thi nghiém bd sung than sinh hoc cho két
quéa t6i wu trong viéc han ché tich Iy Cd trong
cdy lua. Cu thé, ty 16 phdi tron v6i rom cia cong
thiic RS 2,5% lam giam ham luong Cd trong gao
khoang 47,92% so véi CF. Vi cung mot ty 1€
phdi tron vé khédi lwong 2,5%, than sinh hoc tir

trau lam giam 67,89% Cd trong gao so véi CF.
Nhu viy, so sanh két qua phdi tron cing ty 18
2,5% khdi lugng cho thdy BRH lam giam manh
qué trinh tich liy Cd trong hat. Két qua nay ciing
dugc chirng minh trong cac thi nghiém tron BRH
v6i ti 16 thap hon BRH — RS 1,25% - 1,25%, gitp
giam 61,37% ham lugng Cd trong gao so voi CF.

Tir cac két qua thi nghiém da chi ra, kha ning
kiém soat Cd tich liy trong gao theo thir tuy RS
2,5% < BRH 1,25% + RS 1,25% < BRH 2,5% <
cac cong thac (BRH 5%, BS 5%, BRH - BS
2,5%-2,5%). Tu sb6 lidu thuc nghiém cho théy
BRH va RS duoc tron theo ty 1& 5% vé trong
lwong cho két qua tot nhét. Trong cac cong thirc
BRH 5%, BS 5%, BRH - BS 2,5%-2,5%, mac du
cho két qua giam tich lity Cd trong gao nhiéu hon
so véi cac cong thire con lai, nhung khong thiy su
khac biét co y nghia vé& kha niang giam Cd trong
gao gitra cac cong thure nay (p > 0,05).

Nhin chung, ham lugng Cd trong gao cia cac
cong thic BRH 5%, BS 5%, BRH - BS 2,5%-
2,5% déu giam nhiéu so voi ddi ching, tir 82,47 -
83,94%. Nhu vy, néu ap dung ty 1& hdn hop 2,5%
khéi lugng cua BRH va 2,5% RS trong BRH - BS
2,5%-2,5% hodc 5% BRH hodc 5% RS déu cho
két qua tét nhat trong thi nghiém nay. Ciing do
khong co su khac biét dang ké vé tich liy Cd
trong gao nén néu ap dung ti 1€ 5% theo khéi
lugng cta ca hai vat li¢u hoac tron déu voi ti 18
2,5% déu han ché tich lily Cd trong hat.

Két qua nghién ciru phu hop véi cac nghién
ctru trude, khi bd sung than sinh hoc va rom ra
lam Cd trong dat duoc cb dinh trong silicat va
hydroxit trong diéu kién pH tang 1én, lam giam Cd
linh dong trong dat (Liang, Wong and Wei. 2005).
Su gia ting pH trong dit dan dén gia tang ham
lugng cua cac cation bazo (G. Li et al. 2018). Do
d6, cac cation co ban ton tai trén bé mat than sinh
hoc ¢6 thé duge chuyén hoéa thanh cac oxit,
hydroxit va cacbonat gop phan vao viéc ¢b dinh Cd
di dong dudi dang két tia nhu Cd(OH),, CdCO;
(Bashir et al. 2018). Ngoai ra, cac nghién ctru trudc
day da chi ra rﬁng viéc ng dung rom ra va than
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sinh hoc ¢6 thé cung cip cac vat liéu hiru co cho
dat, anh huong dén co ché hip thu va giai hip cua
kim loai Cd (Wu, Zhan and Zhou. 2007). Than sinh
hoc va rom ra gop phan dua vao dit véi mot lugng
16n chat hiru co hoa tan. Cac chit hitu co nay rat dé
tao phuc voi Cd va lam gidm ham lugng Cd di
dong trong dat (Chen and Chen. 2002).

So v6i cac nghién ctru trude, viée bd sung than
sinh hoc da trc ché sy hap thu Cd vao ciy lta. Nhu
vay, két qua cua thi nghiém nay chi ra viéc bd
sung than sinh hoc va rom ra s€ lam giam kha
ning hap thy Cd trong cdy lta va tich liy Cd trong
hat gao.

4. KET LUAN

Két qua cta nghién ctru cho thiy cac vat lidu
than sinh hoc tir trdu va phu phim rom ra lam ting
pH dét, taing ham luong Si trong dét va kiém soat

TAI LIEU THAM KHAO

ham luong Cd trong hat. Trong d6 kha ning kiém
soat Cd tich lliy trong gao theo thir ty RS 2,5% <
BRH 1,25% + RS 1,25% < BRH 2,5% < cac céng
thae (BRH 5%, BS 5%, BRH - BS 2,5%-2,5%).
Ti 1€ véat li€u tron tang lam ham luong Cd tich liiy
trong hat giam. Vi ti 1€ ty 1€ 5% vé trong luong,
cac cong thic BRH va RS theo cho két qua tot
nhit. Ham lugng Cd trong gao cta cac cong thirc
BRH 5%, BS 5%, BRH - BS 2,5% -2,5% giam
manh so véi ddi ching tir 82,47 - 83,94%. Tuy
nhién, gilra cac cong thuc BRH 5%, BS 5%, BRH
- BS 2,5%-2,5% khong co sy khac biét 1on vé ham
lwong Cd trong gao. Do d6, két qua thi nghiém chi
ra néu ap dung ty 1& hdn hop 2,5% khdi lugng cta
BRH va 2,5% RS trong BRH - BS 2,5%-2,5%
hodc 5% BRH hodc 5% RS déu cho két qua tdt
nhét trong thi nghiém.
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Abstract:
GROWTH, YIELD AND CADIMI ACCUMULATION IN RICE UNDER CONDITION
OF CONTAMINATED IRRIGATION WATER

In this study, contaminated paddy soil with Cd concentration of 5.125 ppm was used for the experiment,
biochar from rice husk (BRH) and rice straw (RS) were mixed into the soil for the purpose of changing
soil properties (increasing pH and Si content) to limit Cd accumulation in grain. The experiment was
carried out under the net house conditions, the experimental results showed that the control ability of
Cd accumulation in grains in the order RS 2.5% < BRH 1.25% + RS 1.25% < BRH 2.5% < formulas
(BRH 5%, BS 5%, BRH - BS 2.5%-2.5%). Formulations of BRH and RS with 5% have the best results.
Formulas of BRH 5%, BS 5% and BRH - BS 2.5%-2.5%, there was no significant difference of Cd
content in grain. However, the grain Cd of the BRH 5%, BS 5%, BRH - BS 2.5%-2.5% treatments
decreased significantly compared with the control from 82.47 - 83.94%. Therefore, applying ratio of
2.5% of BRH and 2.5% RS in BRH - BS 2.5%-2.5% or 5% BRH or 5% RS (w:w) provides good results
about the control ability of Cd accumulation in grains.

Keywords: Cd pollutant, limiting Cd accumulation in grain, biochar.

Ngay nhdn bai: 13/01/2022
Ngay chdp nhén dang: 20/02/2022

30 KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 78 (3/2022)



