KHOA HOC CONG NGHE

HIEN TRANG VA GIAI PHAP GIAM THIEU KIM LOAI
NANG TRONG DAT NONG NGHIEP TAI THANH PHO
LONG KHANH, TiNH BONG NAI

TOM TAT

Nguyén Thanh Hung?

Nghién ctru duoc thuc hién nhim danh gia hién trang va dé xuat giai phap giam thiéu 6 nhiém kim loai
nang (KLN) trong dit nong nghiép tai thanh pho Long Khanh, tinh Pong Nai. Téng s6 50 mau dat & nhimg
vi tri khac nhau duoc thu thap va phan tich ham luong KLN (Cr, Zn, Cu, Cd, Pb va As) theo phuong phap
AAS. Két qua thu duoc cho thay, dat nghién citu chua bi 6 nhiém As, Pb, Cd, Cu va Zn. Riéng déi véi Cr, co
ham luong trung binh 247,5+46,40 mg/kg dit kho, cao hon QCVN 03- MT:2015/BTNMT tir 1,3 dén 2 lan.
Két qua nghién ciru cho thdy, stt dung cay Lu lu duc (Solanum nigrum L.), mot loai cay ban dia c6 kha niang
xtr Iy dat 6 nhiém Cr kha tot. Dong thoi voi cac bién phap 1at dat, xoi x4o sau va diéu tiét nueéc lam tang tinh
linh dong chat 6 nhiém bé mat va su hap thu KLN trong cay trong, rat ngén thoi gian xt ly dat 6 nhiém va

than thién véi moi truong.

Tt khoéa- Kim loai nang, dit 6 nhiém Cr, xir Iy Cr bang thuc vat.

1. GI0I THIEV

Hién nay, 6 nhiém KLN trong dat nong nghiép
dang 1a méi quan tdm ctia nhiéu nha khoa hoc trong
nuoc va thé giéi. Khi dat nong nghiép bi 6 nhiém
KLN sé ton hai nghiém trong dén chat luong nong
san va anh huéng dén sic khée nguoi dan [21].
Nhitng nim dau 1970 tai mot huyén ctia Nhat Ban,
hang loat nguoi bi bénh “Itai Itai” gay dau va bién
dang xuong dan dén chét do 4n phai gao chia Cd &
muc 0,5 -1 mg/ kg [2]. O Viet Nam, trong muoi nam
gan day nhiéu nha khoa hoc da chu trong nghién ctru
vé 6 nhiém KLN trong dat va nhitng anh hudng ctia
ching dén dong, thuc vat. Tran Kong Tau va cs.
(2005) da ching minh kha nang tich luy Cd va Zn
clia mot s6 cay nhu cuc Su shi, Ngii da bi. Nguyén
Tién Cu va cs. (2008) da nghién ciru thay kha nang
chéng chiu va tich liy Pb rat cao ctia cay co Vetiver.
Tran Van Tua va cs. (2007) da nghién ctu chimg
minh dwoc kha niang xtt Iy 6 nhiém KLN trong dat
cua Cai xanh va Duong xi [12].

Thanh phé Long Khanh la mét trong nhimg do
thi trung tam ctia tinh Déng Nai va ndm trong viing
kinh té trong diém phia Nam, noi c6 dat dai mau mo
thuan loi cho phat trién cac loai cay cong nghiép, cay
an trai, cay co gia tri kinh té€ cao nhu: cao su, ca phe,
chom chom, sau riéng. Vé6i nhitng tiém nang 16n va
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thuan loi nhu vay, trén dia ban thanh phé c6 nhiéu
hop tac xa nong nghiép tit quy mo6 nhé dén 1on nén
nhu ciu st dung dién tich dit cho san xuit nong
nghiép kha lon [4; 10]. Dat nong nghiép duoc sit
dung dé trong cay an qua theo tiéu chudn VietGAP
phai dam bao cac diéu kién: dat khong bi tén du hoa
chét doc hai; ham luong KLN trong dat khong vuot
qua quy dinh theo QCVN 03- MT: 2015/BTNMT.
Truong hop dat c6 chira KLN vuot gid tri cho phép
thi phai c¢6 nhitng bién phap canh tac va xt Iy phu
hop. T cac tai liéu, s6 liéu quan tric trén dia ban
tinh, c6 thé nhan dinh rang trén dia ban da cé hién
tuong 6 nhiém KLN trong dat [18].

Trong pham vi n¢i dung nghién cttu nay, da
khao sat, danh gi4 hién trang, nguyén nhan tén du
KLN trong dat nong nghiép trong mot sé cay chi luc
(sau riéng, chom chom, 8i) tai cac xa/phuong: Xuan
Tan, Binh Loc, Bdo Quang, Hang Gon, Su6i Tre,
thanh pho Long Khanh, tinh Péng Nai va dé xuat
giai phap giam thiéu 6 nhiém KLN tai day, lam co s&
cho cac huéng nghién cttu tiép theo nhu sang loc loai
thuc vat két hop vi sinh vat ban dia dé rat ngan thoi
gian xtr ly dat 6 nhiém KLN. Day 1a huéng di bén
vitng, thuan tu nhién, vira loai bé ham lwong KLN ra
khoi dat, vira bdo vé dat khong bi thoai hoa do cac
tac nhan vat ly hay hoa hoc gay ra.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu va thoi gian nghién ctru

Thanh pho Long Khanh, tinh Dong Nai, vi tri 14y
mau dat nhu trong bang 1 va hinh 1, KLN nghién ctru
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l1a Cr, Zn, Cu, Cd, Pb va As.

Mot s6 tinh chat co ban ciua dat pHpyy
(5,02£1,07), N (0,11+0,01%), P,O5 (0,43+0,18%), K,O
(0,10+0,02%), OC (1,56+0,11%), kali dé tiéu

(9,74+4,93 mg/100 g), lan dé tieu (23,5+17,7 mg/100
g).

Thoi gian nghién ctu tir thang 12 nam 2019 dén
thang 3 nam 2021.

Bang 1. Vi tri 14y mau nghién ciru tai thanh phé Long Khanh, tinh Péng Nai

biém thu Ky hiéu va toa do ldy mau bic diém st dung dat Thoi tiét luc thu
mau (do thap phan) mau, loai cay trong
Phuong Xuan XT g 10.90333, 107.23142 Diat nong nghiép trong | Nang nhe, dat kho
Tan CK-1 10.90985, 107.21513 | cay lau nam. P4t do ba réo
Phuong Suéi | STry 10.94664, 107.21035 | zan trong cay sau riéng,
Tre CK-2 10.94213, 107.20374 | chom chom, &i. Loai
Xa Binh Loc BLqy, 10.98774,107.23434 | phan bon thuong dung:
CK-3 10.99648, 107.22886 | NPK, phéan bén 1a Tam
Xa Bao BQp,) 10.98196, 107.26259 | Nong..., TBVIV
Quang CK-4 10.98583, 107.28464 | Emathion,  Confidor,
XaHang Gon | HGyp 10.87067, 107.22798 | Dithane M-45
CK-5 10.87235, 107.20827

Ghi chi: CK-1, CK-2, CK-3, CK-4 va CK-5 I4 mau dat doi chung, noi khéng co trong cay.
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Hinh 1. Vi tri thu mau @4t tai 5 phuong /x4 trong TP.
Long Khanh, tinh Péng Nai

(a 1Ay mau theo duong vuong goc, b 1Ay mau
theo duong dich dac)

2.2. Phuong phép nghién ciru
2.2.1 Khao sdt chat lrong dat ving nghién ciu

biéu tra tai mot s6 phuong, xa co trong mot so
cay chom chom, sau riéng, 6i... phéng van cac ho
dan, can bd quan 1y bang phiéu cau héi diéu tra nhu:
loai phan bén, hoa chét thuc vat va nuéc tuéi thuong
dung; cac nha may, xi nghiép thudc cac nganh cong
nghiép thuoc da, ma Cr, bdo quan gb, cong nghiép
nhuoém va chat mau. S6 ho phéng van 30 ho, chon
nhitng ho dai dién, nhitng ho gin khu vuc nghién
ctru, phéng van bang phiéu cau héi thiét ké sin va
cau hoéi mé két hop thao luan.

Ngoai ra, da tién hanh thu thap 50 mau dat &
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nhiing vi tri khac nhau tai cac diém nghién citu, dem
vé phong thi nghiém phan tich ham leong KLN Cr,
Zn, Cu, Cd, Pb va As theo phuong phap ICP- MS, sau
d6 kiém tra lai bing phuong phap AAS. Két qua thu
duoc gitra hai phuong phap déu cho két qua 100%
KLN Cr vuot chuidn cho phép so véi QCVNO3-
MT:2015/BTNMT.

2.2.2. Cidch Idy mau dat, nucc

Mau dat duwoc lay & do sau 0 — 30 cm theo
phuong phap 1dy mau hén hop (Hinh 1 a va b). Tai
mobi dia diém nghién ctru, 14y 10 mau hon hop (trong
d6 c6 01 mau doi chung 1a CK, noi dit khong c6
trong cay, 01 mau hon hop duoc 14y tir 5 mau don)
mang tinh dai dién cho diém nghién ctru. Khong lay
mau & cac diém ca biet khong dai dién nhu: chd bon
phan hodc voi tu lai, chd cay qua tot hodc qua xau,
cho cay bi sau, bénh...

Lay mau nudc tir giéng khoan, tudi cho ciy nong
nghiép tai dia diém nghién cttu theo TCVN 6663-
1:2011 (SO 5667-1:2006), phan tich theo TCVN
6665:2011 (ISO 11885:2007).

So sanh, danh gia ham luong KLN trong dat
theo quy chuidn hién hanh: QCVN 03- MT:
2015/BTNMT, dé xac dinh mutc do 6 nhiém KLN Cr,
Zn, Cu, Cd, Pb, As trong dat nong nghiép tai mot so
diém nghién cttu trong thanh phé Long Khanh, tinh
béng Nai. So sanh, danh gia ham luong KLN Cr
trong nuéc theo quy chuidn QCVN 15:2008/BTNMT.
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2.2.3. Phuong phap phéan tich kim loai nang

Mau dat duoc 14y tir ngoai déng ruong vé duoc
nhat sach ré, 14, gach d4, sau d6 hong kho bang cach
dem phoi noi khong c6 ning, thoang gi6. Mau sau
khi kho duoc nghién va ray qua ray co 2 mm, sau d6
mau duoc nghién min va ray qua ray co 0,25 mm, goi
dat nay bang gidy dau c6 danh ky hiéu mau.

Mau cay, sau khi trong thi nghiém, thu mau, rita
sach dat bam trén cay, sau do rira lai bang nuoc cat.
Dé rao nuoc, can khéi luong tuoi rdi sdy & 120°C
trong vong 30 phut, sau d6 sdy & nhiét do khoang 50 -
70°C cho dén kho kiét [7]. Chuyén mau vao binh hut
4m dé ngudi, roi nghién mau t6i min. Sau d6 mau
duoc dung trong lo kin dé tranh 4m mac.

Can 0,2000 - 0,2500 g mau cho vao 6ng phan hay
PTFE 25 ml, thém 9 ml HNO; va 3 ml HCIO,, cho
vao 10 & nhiet do 130°C @é phan huy. Sau khi dung
dich soi trong 1 gio, thém 5 ml HF dé tiép tuc phan
htty cho dén khi qua trinh phan hay trong chai xuat
hién dung dich mau vang hodc khong mau thi qua
trinh phan hay két thuc. Dung nuéc cat 2 1an chuyén
toan bo dung dich trong chai PTFE sang 6ng nhua
10 ml, lic déu [7]. Ham luong KLN Cr, Zn, Cu, Cd,
Pb va As duoc xac dinh bang phé nguyeén tir (AA-400,
PerkinElmer, My).

2.2.4. Thi nghiém xdc dinh kha nang hut thu Cr
cua lodi thuc vat ban dia

Bang 2. Ndng dé Cr trong céc cong thirc bé tri thi

nghiém
TT | Cong thic | Nong do Cr Cay Lu lu

(mg/kg) duc/chau (cay)

1 CK 0 3

2 T1 150 3

3 T2 200 3

4 T3 250 3

5 T4 300 3

6 T5 350 3

Dé xac dinh kha ning sinh truéng va hut thu
KLN trong nhitng méi truong 6 nhiém Cr khac nhau,
thi nghiém duoc bé tri nhu trong bang 2.

Chon nhitng cay Lu lu dygc con c6 cung chiéu
cao (5 cm), so 14 trong vao chau dat duoc bé tri nhu
trong bang 2, méi chau chira 10 kg dat, moéi ngay tudi
nuéc mot 1an ddm bao da do 4m 80% trong dat dé
tranh rira tréi KLN Cr trong chau; thi nghiém duwoc
lap lai 3 lan.

2.2.5. Phuong phap xdc dinh hé so TF va BF

Xac dinh kha niang van chuyén Cr trong cay dua
tréen hé s6 TF (TF: Translocation factor), duoc tinh
bing ti 1é ham lwong KLN tich luy trong sinh khoi
phan trén mat dat cda cay so véi ham lweong KLN tich
lity trong ré). Néu TF>1 duoc xem 1a loai thuc vat c6
kha nang van chuyén KLN cao va heé so tich liy kim
loai nang trong cay BF (BF: Bioconcentration factor),
duoc tinh bang ti lé gitta ham luong KLN tich liy &
phan trén mat dat ctia cay so véi ham luong KLN
trong dat [17]. Néu BF>1 loai thuc vat d6 duoc danh
gia la thuc vat tich tu KLN, va BF>10 dugc coi 1a loai
thuc vat siéu tich tu [3, 8, 9].

2.2.6, Phuong phap xut Iy 6 liéu

Dt lieu duoc danh gia theo gia tri trung binh, su
sai khac c6 y nghia thong ké gitra cac nhom duoc
danh gia bang phan tich phuong sai (ANOVA) dua
trén su khac biét binh phuong nhé nhat (LSD) véi do
tin cay 0<0,05. Cac méi twong quan Pearson duoc
tinh toan dé kiém tra cac méi quan hé voi khoang tin
cay 95%, st dung phan mém IBM SPSS 20 va ding
Sigma Plot 12.5 vé biéu do.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Danh gia hién trang kim loai ning trong dat
tai cac diém nghién ctu

Dé xac dinh hién trang 6 nhiém KLN trong dat
nghién cttu, ham luong téng s6 cta cac kim loai Cr,
Zn, Cu, Cd, Pb va As da duoc phan tich; két qua duoc
thé hién trong bang 3.

Bang 3. Ham luong kim loai ning téng s6 Cr, Zn, Cu, Cd, Pb va As trong @4t nghién ciru

Ky hiéu mau Néng do kim loai nang (mg/kg dat kho)
Cr 7n Cu Cd Pb As
XT ) 296,2¢+6,13 | 121,3ab+8,39 | 82,73a+16,7 | 0,03a+0,01 6,27a+0,62 1,22ab+0,22
CK-1 292,7¢+6,66 120,0b+10,4 | 81,87ab=+15,7 | 0,03a+0,01 6,25¢+0,64 1,21ab+0,25
BL 3 263,8b+£7,98 | 118,0ab+6,24 | 82,70at5,24 | 0,04a+0,01 6,25a+1,42 1,64bc+0,18
CK-2 261,3b+5,03 | 114,6ab+6,43 | 81,47ab+4,29 | 0,03a+0,01 6,07bc£1,36 1,59bc+0,20
BQ 295,2¢+4,96 126,3b+7,77 88,93a+7,62 | 0,02a+0,01 5,89a+1,41 0,70a+0,12
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CK3 284,3¢c+8,02 | 116,3b+3,21 | 86,23b+6,90 | 0,02a+0,01 | 5.64ab+1,17 | 0,67a+0,13
HG 201,6a+3,45 | 129,5b+2,38 | 80,70a+6,30 | 0,02a+0,00 | 4,49a+0,39 1,73bc+0,56
CK+4 198,0a+4,36 | 124,6b+2,68 | 79,03ab+6,81 | 0,01a+0,00 | 4,20a+0,48 1,63bc+0,56
STr s 192,5a+7,54 | 109,3a+8,02 | 69,43a+7,57 | 0,02a+0,01 | 4,41a+0,64 1,95¢+0,23
CK-5 190,3a+4,04 | 104,6at3,21 | 66,10a+3,46 | 0,02a+0,01 | 4,38ab+0,58 1,92¢+0,26
Trung binh 247,5 1184 79,91 0,024 5,38 1,42
QCVNO3-MT: 150 200 100 1,5 70 15
2015/BTNMT

Ghi chu: Céc s6 ¢ cung chir cdi a, b, ¢ (theo cot) khong co sur sai khdc ddng ké & muic y nghia 0,05.

Két qua & bang 3 so voi QCVNO3-
MT:2015/BTNMT cho thay, cac mau dat nay déu co
ham lwong KLN (ham luong trung binh Zn 118,4
ppm; Cu 79,91 ppm; Cd 0,024 ppm; Pb 5,38 ppm va
As 1,42 ppm) nam dudi giéi han cho phép vé ham
luong KLN trong dat nong nghiép duoc quy dinh
trong QCVNO03- MT:2015/BTNMT [13]. Tuy nhién,
ham luong Cr lai c¢6 gia tri kha cao, dao dong tu
190,3+4,04 dén 296,2+6,13 mg/kg diat kho, trung
binh 1a 247,5 mg/kg dat kho, cao hon QCVNO3-
MT:2015/BTNMT tir 1,3 dén 2 1an & hau hét tai cac

diém nghién ciu. Két qua nay ciing phu hop véi cac
nghién ctru ctia Trung tim Quan tric Moi truong
béng Nai, theo d6 dat & day da bi 6 nhiém boi Cr
(Bang 4). Danh chu y 1a két qua nghién ctru cho thay
ham luong Cr c6 su tich lay tang dan trong thoi gian
2017 - 2020 & hau hét cac diém nghién cttu, dic biét
la & xa Bao Quang c6 ham luong Cr trong dat cao
nhat so v6i cac ving nghién cttu [19]. Su tich liy cao
ctia Cr trong dit c6 nguy co gay tich liiy cao trong
thuc vat va gay 6 nhiém trong nong san, anh huong
dén strc khoe nguoi tieu ding.

Bang 4. Ham luong Cr tdng s8 trong dat nong nghiép tir nam 2017-2020 (mg/kg)

Nguén so lieu Niam Diém thu mau
Phuong Sudi Tre | Xa Binh Loc | Xa Bado Quang | Xa Hang Gon
Trung tim Quan 2017 170,0 158,0 296,0 170,0
trac Moi truong 2018 195,0 172,0 280,0 194,0
Dong Nai [19] 2019 193,0 241,0 405,0 231,0
Nhoém nghién citu | 2020 192,7 263,6 295,3 201,3

3.2. Nguyén nhan gay 6 nhiém Cr trong dait
nghién ctru

Crom di vao moi truong dat tir cac ngudn khac
nhau, song lai c6 hai ngudn chinh, ngudn tu nhién va
nguon nhan tao. Nguédn tu nhién chi yéu la do hoat
dong cta nui ltra, chay rimg, nudc chay qua cac ving
c6 chita mo Cr, cac qua trinh hoat dong dia hoa cta
khoang vat da me, di vao dat thong qua qua trinh
phong hoa vat 1y, hoa hoc va sinh hoc [1]. Nguon
nhan tao chu yéu 1a nuéc thai clia cac nganh cong
nghiép thudc da, ma crom, bao quan go, cong nghiép
nhuoém va chat mau [5]. Tai cac diém nghién ctu da
lan luot thu mau dat tai khu vuc cé trong cay va bai
dat trong nhu trong bang 1.

Két qua s6 lieu & bang 3 cho thay tit ca cac mau
dat nghién ctru déu bi 6 nhiém Cr kha cao so véi quy
chuidn QCVNO03- MT: 2015/BTNMT. Tuy nhién,
trong cung mot dia diém nghién ctu, ham luong
KLN Cr & noi c6 trong cay va bai dat trong déu
khong c6 khac nhau c6 y nghia vé mit thong ke,

diéu nay cho thay nguén 6 nhiém Cr & day khong
phai do anh hudéng cia hoat dong san xuat néng
nghiép (nudc twdi, bén phan, phun thuoc BVTV...).
Nhan xét nay ciing phu hop véi két qua phan tich
chat lwuong mau nuéc tuéi cho cay trong: Cr va du
luong hoéa chat bao vé thuc vat Diazinon
(C;,Hx;N,04PS) va Dime-thoate (C;H;,NO,SP,) déu
khong phat hién va dat quy chuén cho phép (<0,030
mg/kg) theo QCVN 15: 2008/BTNMT cho phép la
0,05 mg/kg. Qua quan sat, phong van nguoi dan
song trong cac khu vuc nghién cttu, trong nhiéu nim
qua khu vuc nay cht yéu la lam nong nghiép, khong
c6 cac nha may, xi nghiép thudc cic nganh cong
nghiép thuoc da, ma Cr, bdo quan go, cong nghiép
nhuém va chit mau, cAc nha may san xuit cac san
pham sinh hoat hang ngay, 10 gach, cac hop chat c6
chtta Cr. Do vay, nguyén nhan gay 6 nhiém Cr trong
dat do cac ngudn san xuit cong nghiép va nong
nghiép tam duoc loai trir. Ngoai ra, trong chién tranh
Viet Nam, My da tién hanh rai mot luong 16n chat
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hoa hoc xuong mién Nam Viét Nam, tir vi tuyén 17
tré vao phia Nam, trong chién dich voi tén goi
RANCH HAND, kéo dai tit nam 1961-1971, trong d6
c6 Ma Dba 1a dia danh thuoc Chién khu D thuoc dia
phén hai tinh Binh Duong (Tan Uyén va Pha Gido)
va Déng Nai (Vinh Cttu), 1a mét trong nhimg can cit
cach mang quan trong bac nhat ctia mién Pong Nam
bo trong khang chién chéng Phéap va chong My [15].
Khu vuc ndy nim xa dia diém nghién ctu nén
nguyén nhan gay 6 nhiém Cr trong dit do chién
tranh cting duoc loai trir.

Mot nguyén nhan khac gay 6 nhiém Cr trong dat
1a do c6 ngudn goc tir da me hinh thanh dat. Két qua
nghién ctru ctia Lé Dic (1998) [6] chi ra rang, ham
luong KLN trong cac loai dat khac nhau co6 gia tri
thanh phan nguyén t6 khac nhau va phu thugc vao
nguodn goc da me. Theo Alter Mitchell [16], trong da
macma siéu bazo (Serpentine) ham luong Cr twr
2.000- 2.980 mg/kg dat kho. Trong qua trinh nghién
ctru, da ldy mau d4 ong (Laterit) trong khu vuc dé
phan tich ham luong Cr (d4 ong duoc tao ra tir su
phong héamanh mé lau dai ctadd menim bén
duoéi, 12 san phdm cudi cung trong qué trinh phong
hoa hda hoc tai chdé ctua dam, cudi, dung nham nui
Itra thanh phan bazo - kiém giau sit, nhom trong diéu
kien kho, nong), két qua cho thdy ham luwong Cr
trung binh trong da ong la 301,1 mg/kg [17]. Tk
nhimg nghién cttu nay, c6 thé két luan ring nguyén
nhan gay 6 nhiém Cr tai cac diém nghién ctu la do
nguédn goc tu nhién tir d4 me, di vao dat thong qua
qua trinh phong hoa trong mot thoi gian dai.

3.3. Nghién ctru giam thiéu 6 nhiém Cr trong dit
nong nghiép tai Long Khanh, tinh Péng Nai

Vung d4t Long Khanh, tinh Déng Nai la dat canh
tac nong nghiép lau nam, 1a vung dat trong cay an
qua ndi tiéng, do vay viéc tim céac gidi phap xtt ly Cr,
bao dam an toan cho ndéng san 1a can thiét. Dua trén
phuong phap xt ly KLN trong dat hién nay dang
duoc 4p dung trong nuéc cing nhu trén thé gioi,
mtc d6 6 nhiém Cr va diéu kién cu thé san xuit nong
nghiép & dia phuong, xtt Iy Cr trong dat bang phuong
phap sinh hoc sé than thién véi moi truomg va cé tinh
kha thi cao. Trong nghién cttu nay st dung loai thuc
vat ban dia (cay Lu lu) c6 kha nang tich liy cao Cr dé
xt ly dat 6 nhiém Cr, déng thoi str dung bién phap lat
dat, x6i x40 sau lam tang tinh linh dong chat 6 nhiém
bé mit, két hop diéu tiét nuéc dé tang sy hdp thu
KLN trong cay trong, rat ngin thoi gian xit ly dat 6

nhiém.
Cay Lu lu duc (Solanum nigrum 1.) 1a loai thuc
vat c¢6 kha nang van chuyén va tich liy Cr cao [11].
Két qua nghién ctru cho thay cay Lu lu c6 kha nang
sinh trudng, phat trién t6t & néng do 100- 250 mg
Cr/kg (T1, T2, T3) so voi CK (Hinh 2). Tai cac mtc 6
nhiém Cr nay, vé hinh thai, chiéu cao va sinh khoi
cta cay Lu lu duc phat trién khong khac so véi chat
kho (CK). Tuy nhién, khi ham luong Cr trong dat
tang 1én 300 - 350 mg/kg (T4, T5) cay Lu lu duc co
thé bi &nh hudng va sinh treong kém di, co biéu hién
vang 14, chiéu cao va sinh khéi so voi CK gidm ro rét
(T4: 51,33 cm, 60,16 g va T5: 44,66 cm, 57,70 g< CK:
80,63 cm, 172,50 g), viéc gidm sinh khdi va chiéu cao
cta cay Lu lu dyc trong moéi truong dit c6 néng do
Cr> 250 mg/kg (T3) duoc coi 1a diém téi han.
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Hinh 2. Anh huéng ciia ham hrong Cr d¢én chiéu cao
va sinh khéi ciia cay Lu lu duc

Két qua & bang 5 cho thdy, phan 16n & cac cong
thirc thi nghiém déu c6 ham luong Cr tich liy trong
than cao hon trong ré (TF>1). Tuy nhién, khi ham
lugng Cr trong dat ting lén 300 mg/kg (T4), hé s6
van chuyén va tich lay sinh hoc bat dau gidm
(TF=2,59; BF=0,15). Két qua nghién cttu nay da
chiimg minh, trong cay Lu lu duc trong moi truong
dat 6 nhiém Cr tir 150- 250 mg/kg dat hiéu qua cao
nhat, vi & néng do 6 nhiém nay, sinh khdi cta cay Lu
lu dyc so voi CK van khong thay déi, hé so TF va BF
dat hiéu suit cao nhat vé kha ning van chuyén va
tich liy sinh hoc. Ngoai ra, khi so sanh kha nang hap
thu Cr gitta cay Lu lu duc véi cay Vetiver sau 70 ngay
trong trong dat 6 nhiém Cr nhan thay cay Lu lu duc
hap thu Cr trong cac bo phan than, 14, ré cao hon
nhiéu so vdi cay Vetiver (Bang 6). Két qua nghién
ctru nay cho thay cay Lu lu dyc c6 vai tro quan trong
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va c6 tinh kha thi cao dé xit ly dat 6 nhiém Cr trong
dat tai dia diém nghién citu. Do vay, trong thuc tién

c6 thé sir dung cay Lu lu duc dé xit ly dat 6 nhiém Cr
voi chi phi thap va than thién v6i moi truong.

Bang 5. Anh hudng ciia ham lugng Cr trong @4t dén kha ning hdp thu Cr ctia cay Lu lu dyc.
(mg/kg theo sinh khdi kho) [14]

Cong Néng do Cr Sinh khoi trén mat dat Sinh khoi duéi dat He s6 tich liy
thirc (mg/kg) Than La Ré TF BF
T1 150 20,53b+0,67 21,93b+0,91 16,53¢£0,83 2,57 0,28
T2 200 21,43b+0.46 21,87b+0,97 16,73¢+0,35 2,59 0,22
T3 250 21,97¢+0,31 22,10b+0,44 16,90¢+0,20 2,61 0,18
T4 300 22,27¢+0,59 22,47b6+0,45 17,476+0,43 2,59 0,15
T5 350 22,33¢+0,85 22,51b+0,49 17,52b+0,15 2,56 0,13

Ghi chu: TF hé s6 vin chuyén, BF hé so'tich luy sinh hoc. Céc so c6 cung chir cdi a, b, ¢ (theo cot) khong

¢0 sir sai khdc diang k€ ¢ muic y nghia 0,05.

Bang 6. Kha niang hap thu Cr sau 70 ngay tréng clia cay Lu lu dirc va cay Vetiver

TT | Loai cay Ham luong Cr (mg/kg) Nguén
Trong dat 150 200 250
1 | Vetiver Than, 14 va 1,01 1,25 0,95 Vo6 Chau Tuan va cs
Ré 8,16 8,37 7,25 [2012]
2 Lulu Than +1ava | 20,53+21,93 21,43+21,87 21,97+22,10 Nguyén Thanh Hung
duc Ré 16,53 16,73 16,90 va cs [2021]
4. KET LUAN TAI LIEU THAM KHAO

So v6i QCVN 03-MT: 2015/BTNMT, dat tréong
cay an qua & thanh phé Long Khéanh, tinh Pong Nai
chua bi 6 nhiém As (1,42+0,46), Pb (5,38+0,90), Cd
(0,024+0,01), Cu (79,91£7,03) va Zn (118,4+7,65).
Nhung dat & day da bi 6 nhiém kha ning béi Cr, tai
cac dia diém nghién cttu dao dong tir 190,3+1,53 dén
296,3+6,03 mg/kg, trung binh la 247,5+46,40 mg/kg
dat kho, cao hon QCVNO03- MT:2015/BTNMT tir 1,3
dén 2 1an, do vay can c6 nhitng giai phap x& Iy phu
hop.

Giai phap gidm thiéu 6 nhiém KLN Cr 1a dung
phuong phap sinh hoc, dung thyc vat ban dia cay Lu
lu duc (Solanum nigrum L.) dé xit ly d4t 6 nhiém Cr,
két hop bién phéap cay lat dat, x6i x4o sau lam tiang
tinh linh dong chat 6 nhiém bé mit, diéu tiét nudc du
do 4m 80% dé tang su hap thu KLN trong cay trong,
rut ng4n thoi gian xtt ly dat 6 nhiém.

L0 CAM ON

Chiing to1 xin trdn trong cam on So Khoa hoc va
Cong nghé tinh Pong Nai va Truong Pai hoc Pong
Nai da cdp kinh phi va tao diéu kién gitp ching toi
hodn thanh nghién cuu nay.

26

1. Agency for Toxic Substances and Disease
Registry (ATSDR). (1993). Toxic Logical. Profile for
Chromium, Atlanta, pp.34.

2. Alloway B. and D. Ayres. (1993). Chemical
Principles of Environmental pollution. Blackie
Academy and Profesional.

3. Baker, A. J. M, Brooks, R. R (1989).
Terrestrial higher plants which hyperaccumulate
metallic elements: A review of their distribution,
ecology and phytochemistry, Biorecovery, 1: 811 -
826.

4. Béo c4o téom tit lap quy hoach st dung dat
dén nam 2030. Thanh phé Long Khanh, tinh Déng
Nai.

5. Cadel L. M., Nriagu J. O. & Nieboer E.
(1988). Chromium in the Natural and Human
Environments, Vol. 20, Wiley, New York, pp. 215-229.

6. Lé Dtac (1998). Ham luong dong, mangan,
moliphen trong mot s6 loai dat chinh & mién Bac Viet
Nam, Tap chi Khoa hoc Dat 10/1998, tr. 170-181.

7. Lé Van Khoa va Cs. (1996). Phuong phap
phan tich dat, nuwéc, phan boén va cay trong. Nha xuat
ban Giao duc.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 11/2021



KHOA HOC CONG NGHE

8. Lu, R. K. (2000). Analysis Methods on Soil
Agro-chemistry, Beijing: Chinese Agricultural
Science and Technology Press.

9. Ma, L. Q., Komar, K. M., Tu, C. (2001). A
fern that hyperaccumulates arsenic, Nature, pp. 409 -
579.

10. Nghi quyét s6 673/NQ- UBTVQH14,
ngay 10 thang 4 nam 2019 vé viéc thanh lap, giai thé,
diéu chinh dia giéi hanh chinh mot s6 don vi hanh
chinh cip xa va thanh lap thanh phé Long Khénh,
tinh Dong Nai.

11. Nguyén Thanh Hung, Mai Huong Tra
(2021). Khao sat, sang loc loai thuc vat ban dia cé
kha niang xtt Iy dat 6 nhiém kim loai ning crom tai
thanh phé Long Khanh, tinh DPéng Nai. Tap chi Khoa
hoc Nong nghiép Viet Nam, s6 19(1), tr. 110-118.

12. Phan Quéc Hung (2011). Nghién ctu xt Iy
dat nong nghiép 6 nhiém chi (pb), dong (cu), kem
(zn) bang bién phap sinh hoc. Luan 4n Tién si Nong
nghiép. Truong Pai hoc Nong nghiép Ha Noi.

13. QCVN 03-MT: 2015/BTNMT. Quy chuén ky
thuat Quoc gia vé giéi han cho phép ctia mot s6 kim
loai nang trong dat.

14. Sac ky Hai Dang (2020). Phiéu két qua phan
tich moi truong, ma két qua AR-20-VD-049348-01/

EUVNHC-00102468. Lot E2b-3, Street D6, Sai Gon
High-Tech Park, District 9, HCMC.

15. S& Khoa hoc va Cong nghé tinh Binh Duong
(2010). B4o cao diéu tra lien quan dén chat doc mau
da cam tai khu viec Ma D4, tinh Binh Duong.

16. Trinh Quang Huy (2006). Bai giang ton du
hoa chat trong nong nghiép. Truong Pai hoc Nong
nghiép I. Ha Noi, Tr 1, 2, 28.

17. Trung tam Phan tich Quan tric Méi truong
Viet Nam. (2020). Phiéu két qua phan tich moi
truong, ma két qua 20.1163/KQ_HPN. TT: 537/7
Nguyén Qanh, P17, Q. Go Vap, thanh pho Hé Chi
Minh.

18. Trung tam Quan tric Méi truong tinh Dong
Nai. (2015). B4o c4o téng hop két qua quan tric moi
truong dat trén dia ban tinh Péng Nai.

19. Trung tAm Quan trac Moi truong tinh Dong
Nai. (2019). Bao c4o tong hop két qua quan tric moi
truong dat trén dia ban tinh Péng Nai.

20. Vo Chau Tudn, Vo6 Vian Minh (2012). Kha
nang xit ly crom trong moi truong dat ctia o Vetiver.
Tap chi Pai hoc Su pham Pa Nang.

21.Yang L., Huang B & Hu W. (2013).
Assessment and source identification of trace metals
in the soils of greenhouse vegetable production in
eastern China [J]. Ecotoxicology and Environmental
Safety, 97(0): 204-209.

ACTUAL STATE AND SOLUTIONS TO MINIMIZE HEAVY METAL CONTAMINATION IN
AGRICULTURAL LAND IN LONG KHANH CITY,

DONG NAI PROVINCE

Nguyen Thanh Hung

Summary

The study was carried out to assess the current status and propose solutions to reduce heavy metal
pollution in agricultural soil in Long Khanh city, Dong Nai province. Total 50 agricultural soil samples at
different locations were collected and tested the content of Cr, Zn, Cu, Cd, Pb and As by AAS method. The
results show that agricultural land in Long Khanh city is not contaminated with As, Pb, Cd, Cu, Zn; but
other high Cr contamination. The averag content of Cr is about 247.5+46.40 mg/kg dry soil, rated at 1.3-2
times higher than Vietnamese standard QCVN 03-MT: 2015/BTNMT. Therefore, the efficient solution to
reduce the concentration of Cr in soil is necessary. Indigenous plants Solanum nigrum L. are considered as
effective solutions to deal with Cr in soil. The effectiveness will be increased if combined with soil
disturbance and reasonable moisture regulation. This is considered an effective and environmentally

friendly solution for treating soil contaminated with Cr.

Keywords: Heavy metals, Cr contaminated soil, Cr treatment with plants.
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