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PANH GIA THU'C TRANG MQT SO KIM LOAI NANG TRONG DAT,
NUGC TUOI VA RAU XANH TRONG TAI PHUONG KHUC XUYEN,
THANH PHO BAC NINH

Nguyén Thi Giang', Nguyén Thi Liéu’, L& Thi Thu Nga®, Nguyén Thj Hing Nga’

Tém tit: O nhiém nudc trén cac hé thong thiy loi da anh hudng nghiém trong dén méi trong ddt va
chat heong rau. Nghién ciru di khdo sdt va danh gid thiee trang ham lwong kim logi ndng (Cu, Pb, Zn,
Cd va As) trong mede tudi, trong dat trong va su tich trong san pham rau tai phwong Khiic Xuyén -
thanh phé Bdc Ninh, day la khu vue sir dung nwée tuwdi thuong xuyén bi 6 nhiém tir hé thong twdi Ngil
Huyén Khé. Két qua cho thdy nong do Cu, Pb, Cd va As trong miede tudi déu vuot 1-2 lan gidi han cho
phép tai QCVN 08:2015/BTNMT, c¢ét Bl. Do nuée twéi duoe sir dung thuong xuyén nén ddt trong rau
tai khu vue da c6 cdc thong s6 Cu va Zn gan téi ngudng trén cua gi6i han an toan. Pb va As trong ddt
thap hon gidi han cho phép qui dinh tai QCVN 03:2015/BTNMT. Ham heong Cd trong dat da dén
ngudng khéng an toan doi voi cdy trong, cé thé gdy tich liy trong san pham. Mau rau tai khu vuc
nghién ciru khéong bi tich lity Cu va Zn, nhung da c6 si tich liiy Pb rdt ré trong rau xa lach va cdi, mot
$6 mau rau cdi va xa lach bi tich iy Cd va As. Rau mong toi chwa bi tich liy kim loai ndng, van nam

trong gioi han an toan theo qui dinh cua WHO va CODEX.
Tir khoa: Chit lugng nudc tudi, kim loai ndng, moi tuwdng dét, rau an toan.

1. MO PAU

Kim loai ning gy anh hudng tiém an d6i voi
modi trudng va con nguoi, tich iy trong thuc
phim c6 thé anh huéng dén sirc khoe vi co thoi
gian ban huy sinh hoc dai, va c6 kha nang tich tu
trong co thé (Radwan MA, Salama AK, 2006).
Rau c¢6 thé bi nhi®m kim loai nang néu tré)ng trén
d4t bi 6 nhiém do cac ngué)n thai cong nghiép, st
dung phén bon hoa hoc, thudc bao vé thuc vat va
nuéc tudi bi 6 nhiém (Thi, 2008; Song va nnk,
2009). Véi doc tinh manh, kha ning lan truyén
nhanh, cac doc td kim loai nang 1a nguyén nhan
gdy nhiém doc & ngudi, gdy cic bénh ung thu
nguy hiém. Sau khi thim nhap vao co thé gay rdi
loan trao ddi chat, cac bénh thiéu mau, dau than va
phé huy tuy xuong (Alloway va nnk, 2013).

Rau xanh 1a mot phan quan trong trong ché do
an ubng va dinh dudng ctia con ngudi vi trong rau

'Khoa Quan ly dit dai, Hoc vién Néng nghiép Viét Nam
’Khoa Ky thudt tai nguyén muée, Truong Pai hoc Thity loi
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¢6 chita cac thanh phan dinh dudng thiét yéu nhu
vitamin, protein, khoang chit, cac nguyén t6 vi
lwong va cac chat dinh dudng khac (Eric, 2009).
Tuy nhién, ngoai anh hudng cia viéc su dung
phan bon va hoa chit bao vé thyc vat thi chét
lugng rau con bi anh hudng bdi nudc tudi va dat
bi 6 nhiém (Yang va Xu, 2011). Do d6, danh gia
ham luong kim loai ning trong dit va rau xanh 1a
can thiét dé han ché nguy co tiém an ddi véi strc
khée va moi truong (Radwan va Salama, 2006).
Phuong Khic Xuyén, thanh phd Bic Ninh ¢
dién tich tré)ng rau trén 500 ha, nim trong luu vuc
tudi Ngit Huyén Khé thudc hé thdng thuy loi Bic
Pudng. Pay 1a khu vuc cung cip khdi lwgng 16n
rau xanh cho thanh phé Bic Ninh va Ha Noi.
Nhung hién nay, dat canh tic va nudc tudi trong
khu vuc bi anh hudéng boi cac ngué)n xa thai tur
cong nghiép va lang nghé tai ché kim loai do d6
¢ nguy co anh huong dén chét lwong rau. Ngudn
nudce tudi co chat lwong khong dam bao, vao mua
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kho cac thong sé DO rat thip (dudi 2mg/L);
BODs, COD cao hon 5-7 1an; kim loai ndang cao
hon 1-2 lan so voi gi61 han cho phép quy dinh tai
cot B1 QCVN 08:2015/BTNMT (Vién Quy hoach
Thuy loi, 2018).

Chat lwong nudc tudi va dat trong anh huong
rat 16n dén rau an toan, nhung cac dir lidu vé tich
lily kim loai ndng trong rau xanh trong khu vuc
con han ché. Do do, nghién ctru dugc thuc hién
nhim danh gia hién trang chit luong dat, nudc
tudi va mirc d tich lily vao rau xanh trong tai cac
khu vuc nghién ctru dé cung cip cac thong tin can
thiét cho cac nha quan Iy va ngudi trong rau cé
dinh hudng va giai phap phu hop bao vé suc khoe
cho nguoi tiéu dung.

2.POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Poi twgng

Nuéc tudi trén hé théng kénh Ngii Huyén Khé
- thudc hé thdng thuy lgi Bic Pudng.

Tang dat mat do sau (0-20 cm) tai khu vuc
tréng rau tip trung ven kénh N2, Phuong Khic
Xuyén, thanh phé Bic Ninh.

Céc loai rau gdm: xa lach (Lactuca sativa L.
var. Capitata); rau cai (Brassica oleracea); rau
méng toi (Basella alba L.); rau cai cuc (Glebionis

coronaria,).

D1 C1
VT NG e,

; \W?u HagKhic Xuyén D2.C2 ¢

2.2. Phwong phap

- Mau dat: Puogc liy vao thoi diém thu hoach
vu xudn h¢ va déng nim 2020, 2021. Liy theo
phuong phap léy mau hon hop st dung bo khoan
tay, mbi mau dat dwoc tron 5 diém tai mot 16
rudng tréng rau, dién tich mdi 16 0,1-0,5ha. Léy
dat & d6 sau (0-20 cm) 1a ving ré cay phat trién
tap trung nhat, khdi lugng 1,5-2 kg dat/miu. Lay
nggu nhién trén 03 khu rudng tai khu vuc nghién
ctru trong xa lach, cai va mong toi. Mdi khu lay 03
mau dai dién tai 03 16 khac nhau, c6 vi tri D1-D9
(hinh 1, bang 1). Phuong phap ldy va xtr Iy miu
dat duge thuc hién theo TCVN 7538 — 2 : 2005.
Két qua dugc trinh by qua gia tri trung binh mau
d4t dai dién cho 03 khu vuc tréng rau.

Mau rau: Pugc ldy vao thoi diém thu hoach
nam 2020 va 2021. Mau rau duoc lay cing cac 16
rudng voi mau dat, vi tri C1-C9 (hinh 1, bang 1).
Maéi khu léy 03 mau dai dién tai 03 16 khac nhau.
Trén mdi 16 14y 10 cay dong déu, 1dy nguyén cay
sau do léy phf?ln an dugc trén maot rudng gop lai
thanh mo6t mau hdn hop. Phuong phap liy mau
rau duogc thuc hién theo TCVN 9016:2011,
phuong phap bao quan va xir Iy mau rau dugc
thuc hién theo TCVN 8551:2010. Két qua duogc
trinh bay qua gia trj trung binh mau dai dién cta
03 loai rau gém xa lach, cai va mong toi.

Hinh 1. Hinh anh khu vuc nghién cuu va vi tri lay mau nudc twoi, dat va rau
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Bing 1. Toa d§ vi tri cac diém lay miu dét va rau tai khu vire nghién ciru

D1-C1 | 21°10°39,37°°N-106°2°51,00"’E D5-C5 21°10°47,33°N-106°2"52,77"’E
D2-C2 | 21°10°52,13°°’N-106°2°51,26"’E D6-C6 21°10°46,61°°N-106°2°12,12"’E
D3-C3 | 21°10°42,87°°N-106°2"52,53""E D7-C7 21°10°45,27°N-106°3°03,12"’E
D4-C4 | 21°10°45,12°°’N-106°2°53,23"’E D8-C8 21°10°46,13°°N-106°3"19,09""E

D9-C9 21°10°45,28°°N-106°3°27,15’E

- MAu nudc: Mau nudc duge ldy tai thoi diém
bom nudc tir hé théng vao kénh mit rudng, moi
vu léy 05 dot mau nudc, vu xuan hé nam 2020 (do
mau ngay 20/2; 01/03; 12/03; 20/03;01/4). vu
dong nim 2020 (do mau ngay 15/10; 23/10;
01/11; 13/11; 24/11), vu xuan he nam 2021 (do
mau ngay 21/2; 28/02; 10/03; 21/03; 03/4). vu
déong nim 2021 (do mau ngay 15/10; 24/10;
05/11; 14/11; 25/11). Vi tri iy mau tai diém dau
kénh dan nuéc vao khu ruéng VT-NI1, toa do
(21°10°41,81°°N-106°2°50,02’E)  (hinh  1).
Phuong phép ldy va xir Iy mau nude duoc thuc
hién theo TCVN 6663- 4: 2018.

- Phan tich mau duoc thuc hién tai cac phong
thi nghiém truong Pai hoc Thuy lgi. Kim loai
nang dugc xac dinh theo TCVN 6496:2009, xac
dinh kim loai ning tong s6 (Cu, Pb, Zn, Cd va As)
trong dich chiét dat (chiét bang dung dich acid
dam dac H,SO4 va HCIO4 ty 1€ 1:16 trong b pha
mau Kendahl), dinh luong bang phuong phap
quang phd hip thu nguyén tir (AAS), thiét bi
Savant sigma, 10 graphit.

- Mau rau: Kim loai ning (Cu, Pb, Zn, Cd va
As) dugc xac dinh theo TCVN 7766: 2007 bang
phuong phép phd hap thu nguyén tir (AAS). Qua
trinh chiét kim loai ning tr mau rau duoc thuc
hién theo phuong phéap cua tac gia Huang va cong
su (2004).

- Céc két qua phan tich déu duge xu 1y thong
ké bang MS Excel va két qua duoc trinh bay dudi
dang trung binh ctia 03 mau lip.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1 Ham hrong mét sé nguyén té kim loai
nang (Cu, Pb, Zn, Cd, As) trong nwéc twdi

Két qua thi nghiém do mau nudc tudi trong 04
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vu trong rau cho thdy gia tri pH dao dong khong
16m, tir 6,9 - 7,5 tai cac thoi diém do dac. Nude bi
6 nhiém hitu co cao, nong d6 BODs dao dong tir
36.7-67,2 mg/L va COD dao dong tur 42,4-96,7,
mua kho gi4 tri cao hon 3-4 1an gi¢i han cho phép
cia QCVN 08:2015/BTNMT, c6t B1 (15mg/L va
30 mg/L). Nong do kim loai ning trong nudc co
xu thé cao hon trong vu dong va thap hon trong vu
xuan he (hinh 2).

Kim loai néing trong nuéc twdi

o 0.5 1 15 2 2.5 2 3.5

PotS M Dot4 M Dot 3 M Dot 2 M Dot 1

Hinh 2. Kim logi ngng trong nuoc twoi khu viee
nghién cuu qua 05 dot khdo sdt

Kim loai Cu c6 gia tri déu cao hon 2-3 lan;
Pb co néng do cao vuot 5-6 1an; Zn co néng
d6 trong nude khong 16n, gan 20% sé miu do
vuot gidi han cho phép 1-2 lan; Cd 1a thanh
phan doc t6 c6 mirc d6 anh hudng 16n dén sinh
vat va moi trudong, Cd trong nudc tai khu vuc
nghién cru déu cao hon giéi han cho phép tur
5-6 lan; As ciing c6 kha ning gay doc té cho
noéng san va moi trudng & nong do rat thip,
nhung nudc tudi tai khu vuc nghién ctru déu
c6 ndng d6 As cao hon 1-2 lan giGi han cho
phép QCVN 08:2015/BTNMT, B1.
Nguyén nhan chinh l1a do nudc tudi trén kénh

cot
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Ngii Huyén Khé chira nudc thai ciia nhiéu khu 3.2. Ham lwong mdt s6 nguyén t6 kim loai
cong nghiép san xuit co khi, lam giéy, dic  nang (Cu, Pb, Zn, Cd, As) trong dat trf‘)ng
dong... va di qua nhiéu khu dan cu (Vién Quy Két qua phan tich KLN trong dat trong rau &
hoach Thuy logi, 2018). phuong Khic Xuyén dugc thé hién trong bang 2.

Bang 2. Ham lugng KLN tong s6 trong dat trong rau khu vuc nghién ciru
Pon vi: mg/kg dat

Kihiou | Téenmju | Cu Pb Zn cd As
Vu xuan he 2020
Dit trd
Pl THONBTAN |\ 478404 | 102403 | 1169104 | 0961002 | 63402
xa lach
Dit trd
P2 arirong 457404 | 10,8103 | 1123704 | 094%0,04 | 6,1+04
rau cail
Dit trd
p3 arions 472403 | 12,1402 | 120,5%03 | 0098%0,03 | 62%02
mong to1
Vu dong 2020
Dit trd
Pl arirong 46,7403 | 104102 | 1231205 | 092%0,03 | 6,5%02
rau xa lach
Dit trd
P2 arirons 43,8403 | 10,7102 | 121,7203 | 1,03%0,02 | 6,602
rau cai
Dit trd
p3 arions 46,6404 | 11,6103 | 119,5%0,6 | 0961002 | 6,7%03
rau cail cuc
Vu xuan hé 2021
Dit trd
Pl THONBTAN | 4510405 | 103403 | 1168104 | 1,09%0,03 | 64402
xa lach
Dit trd
P2 THONE | 4689103 | 10,5502 | 1235102 | 0,96%0,04 | 6,5%0,3
rau cail
Dit trd
p3 THONE 4905405 | 10,7504 | 12632402 | 0,9910,03 | 6,2+0,3
mong to1
Vu dong 2021
Dit trd
Pl THONBTAN | 4755404 | 10,9402 | 126,65%0,6 | 1,06%0,03 | 6,310,
xa lach
Dit trd
P2 THONE | 4830403 | 11,1402 | 122,65%0,6 | 1,11£0,03 | 6,7%0,5
rau cail
Dit trd
p3 THONETAN | 4756106 | 114104 | 12565104 | 1,0420,03 | 64404
cal cuc
Gioi han theo QCVN
o1 Q 50 70 200 2,0 12
03: 2015/BTNMT

Tét ca cac mau dét thu thap tai khu vuc nghién  2015/BTNMT. Nhu vay dat tréng khu vuc nghién
clru co két qua do cac mau Cu, Pb, Zn, Cd va As  ciru chua bi 6 nhiém kim loai ning. Tuy nhién mot
déu thép hon giéi han tai QCVN 03: sb cac nguyén td Zn va Cu hién tai né)ng do da
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gan tGi ngudng trén cla gidi han an toan. Do viy,
khi sir dung dét lau dai Zn va Cu s& bi tich liiy
trong ndng san, vi thé can chii y ché do bén phan
vi lugng va kiém soat 6 nhiém dé giam thiéu cac
tac dong dén an toan nong san va modi truong.
Theo tac gia Fergusson va cdng su (1990) cho
rﬁng As, Cd va Pb c6 kha nang tich liiy vao cay
trong ngay ca ¢ muc do gidi han thip trong dat
(duoi Sppm). WHO/FAO (2003) da xac dinh muirc
gidi han an toan dbi v6i As, Cd va Pb lan luot 1a
20; 0,9-3,0 va 30-50 ppm. Nhu vay, Cd da &
ngudng khong an toan dbi v4i nong san. Nguyén
nhan din dén cac mau dit trong rau & khu vuc

nghién ctru c¢6 nong d6 kim loai ning kha cao 1a
do néng dan c6 st dung HCBVTV va boén kha
nhiéu phan lan cho dét, trong phan lan thudng
chira mét luong 16n Cd va As, lugng nay co thé
1én t61 1200 ppm (Khoa va nnk, 2009). Ngoai ra,
nguyén nhan khac 1a do nude tudi khong dam bao
chit luong, do sir dung nudc tudi tir kénh Ngii
Huyén Khé c¢6 chira kim loai nang né)ng do cao
(Vién Quy hoach thuy logi, 2018).

3.3. Su tich lily kim loai ning trong rau
xanh trong tai khu vire nghién ciru

Két qua phan tich KLN trong rau xanh ¢
phudng Khiic Xuyén duge thé hién trong bang 3.

Bang 3. Ham lwgng KLN trong rau trong tai khu vie nghién ciru

Don vi: mg/kg rau kho

Ki hiéu Tén méu Cu Pb 7n Cd As
Vu xuén hé 2020
Rl | MAurauxalich 8,7%02 0,34£0,02 9,7%0,3 0,051%0,002 0,22+0,02
R2 | Méurau cii 76%03 0,31%0,01 8,5%0,3 0,042%0,001 0,16%0,03
R3 | Miuraumdngtoi | 6,103 0,26£0,02 7,6%02 0,027£0,003 0,14£0,02
Vu dong 2020
Rl | MAurauxalich 79403 0,41£0,02 8,410, 0,047£0,003 0,24£0,03
R2 | MAu rau cii 72%04 0,35+0,03 8,10, 0,043£0,003 0,16£0,02
R3 | Miurau cii ciic 6,3£0,3 0,27+0,02 8,310, 0,027£0,002 0,11£0,02
Vu xuén he 2021
Rl | MAurauxalich 75405 0,33£0,03 8,710,3 0,051£0,001 0,22£0,006
R2 | MAu rau cii 6,2%0,5 0,28+0,02 9,2+04 0,052%0,002 0,17£0,003
R3 | Miuraumdngtoi | 6,1%0,3 0,27£0,03 9,1£03 0,027%0,002 0,20£0,005
Vu dong 2021
Rl | MAurauxalich 78%04 0,42+0,02 8,6£0,3 0,053%0,003 0,23%0,03
R2 | Méurau cii 73104 0,320,03 8,2%0,2 0,045%0,003 0,14%0,02
R3 | Miurau cii ciic 6,6+0,2 0,28+0,02 8,510, 0,029%0,002 0,12+0,02
CODEX; TCVN 4832/2015 30 03 30 0,05 0,2

So sanh véi tiéu chuan CODEX va TCVN
4832/2015, tiéu chudn an toan thyc phim vé ham
lrong KLN trong rau c6 thé thiy toan b cac miu
rau viing nghién ctru déu khong bi 6 nhiém Cu va
Zn, c6 thé do ham luong Cu va Zn trong déat van
trong kha nang an toan mac du ham lugng cua
chung trong nudc tudi vugt gidi han cho phép.
Ngoai ra, Cu va Zn da bi ti€u thu do ching la cac

nguyén té vi lugng can thiét cho sinh trudng cua
rau (Khoa va nnk, 2009). Ham lugng Pb tich liy
trong rau xa lach va vugt gidi han an toan (0,38-
0,42 mg/kg), Pb tich liiy trong rau cai véi muc do
thép hon (0,32-0,35 mg/kg) va chua tich liiy trong
rau mong toi do ndng do thap hon gidi han an toan
theo qui dinh. Ham lugng Cd va As c¢o tich Iy
trong mot s& mau rau xa lach va cai, két qua cho
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thdy 70% s6 mau co gia tri cao hon tiéu chuin an
toan cho phép TCVN 4832/2015. Rau mdng toi
khong bi tich liy Cd va As, né)ng do thép hon quy
dinh trong tiéu chuin an toan d6i v&i rau. Céc
thong s6 Cd va As ciia mau rau dd vuot gidi han
an toan theo CODEX (6/20 mau), cic mau con lai

Ham hrong Cu va Zn trong rau

_ 2500
;i’g 20.00
w
£ 1500
8 1000 \
@
5 200
4

0.00

Rau xz lach Rau cai Rau méng toi
WCuMZn

déu dudi ngudng canh bao. Qua két qua khao sat
cho thdy ndng d6 tich liiy kim loai ning trong rau
xa lach c6 xu thé cao hon trong rau cai, rau mong
toi tich lily thip hon cac loai rau khac. Két qua
nay c6 thé duoc giai thich 1a do Cd ¢ hé s tich
Iy cao so voi cac kim loai khac (Zhu et al. 2016).

Ham lugng Pb,Cd,As trong rau
0.4C

0.30
0.20

0.10

NWong do (me/fke)

0.00

Rau cai
#Pb ECd As

Rauxa lach Rau mdng toi

Hinh 3. Nong d¢ Cu, Pb, Zn, Cd, As trong cdc mau rau tai Khiic Xuyén

Pé danh gia mirc do tich lity kim loai ning trong
rau xanh trong tai khu vuc phudng Khiic Xuyén, két

qua do dac mau rau duoc so sanh véi ham luong
kim loai ning tich liy tai mot s6 ving (bang 4).

Bang 4. So sanh nong d¢ mot so kim loai nang trong rau tai Khiic Xuyén va cac vung khac

Ving Cu Pb Zn Cd As Ghi chd

Sanadaj, Iran 5,8-8,28 0,33-0,68 - 0,003-0,03 3,85-4,75 | Afshin Maleki, 2013
Tring Khanh, Trung Quéc 13,1-34,8 6,07-15,6 12,5-16,3 0,14-4,47 ND-1,07 | Yang.QW, 2011
Trinh Chau, Trung Qudc 8,65-31,7 0,18-7,75 30,5-53,2 0,036-0,18 0,08-15,4 | Lui.WX, 2006
Tay Benga, An Do 8,03-27,94 11,97-22,09 22,5-33.8 2,05-2,91 3,70-9,03 | Gupta.N, 2009
Tinh Varanasi, An Do 15,66-34,49 21,59-57,63 - 10,37-17,79 | 34,83-96,30 | Kumar.SR, 2007
Tinh Shahr E Rey, Iran 4,54-39.9 0,74-3,83 - 0,001-0,06 - Bigdeli.M, 2008
Ving Tay Béc, Hy Lap 425-258 0,19-10,86 6,7-8,9 0,04-2,71 0,28-0,43 | Stalikas.CD, 1997
Ving ven Ha Noi 0,26-0,95 0,03-1,62 - 0,006-0,049 0,06-0,83 | Havannk, 2016
Viing ven TPHO Chi Minh 0,13-1,37 - 2,8-14,66 0,012-0,11 0,03-0,036 | Anvannk, 2007
Khiic Xuyén, Bic Ninh 6,2-8,7 0,27-042 8,4-97 0,027 -0,051 0,11-0,23

CODEX; TCVN 4832/2015 30 0,3 30 0,05 0,2

Két qua cho thdy muc do tich lily trong céc
mau rau thu thap tai Khiic Xuyén c6 ham hrong
Cu, Pb va Zn tuong duong véi khu vuc ngoai 6
ctia Iran, Hy Lap va thap hon cac khu vic cia An
D6 va Trung Québc. Ham luong Cd trong rau cao
hon cac khu vuc cua Iran, tuong duong cac khu

vire cua Trung Qudc va thip hon cac khu vuc cua
An D6. Ham luong As trong rau tuong dwong cac
khu vuc cua Trung Qudc, Hy Lap va thdp hon so
v6i An Do. Mirc d6 6 nhiém cao duoc tim thiy
trong mét sb loai rau co thé do tac dong cua cac
chit 6 nhiém trong nudc tudi, dat hodc do 6 nhidm
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boi khi thai (Igwegbe, 1992; Turkdogan, 2003).
Két qua nghién ctru ctia mot sd tac gia danh gia
ham luong kim lwong ning trong rau trong & ving
ven Ha Noi va Thanh phd HO Chi Minh cho thay
ham lugng Cu trong rau tai Khiuc Xuyén cao hon 5-
6 1an, nguyén nhan 1a do trong nudc twdi c6 ham
luong Cu cao. Cac kim loai nang Pb, Zn, Cd va As
c6 xu thé tich liy cao va cung khoang gi4 tri duoc
danh gia tai 02 khu vuc ven Ha No§i va Thanh phé
Ho6 Chi Minh (Ha va nnk, 2016; An va nnk, 2006).

4. KET LUAN

Chat luong nudc tudi va dat trong anh huong
rat 16n dén tich kim loai ning trong rau. Khu vuc
trong rau phuong Khic Xuyén - thanh phd Bic
Ninh duoc tudi biang nude tir kénh Ngii Huyén
Khé thuong xuyén bi 6 nhiém hiru co va kim loai

TAI LIEU THAM KHAO

nang. Néng do Cu, Pb, Cd va As trong nudc tudi
déu vuot 1-2 1an giéi han cho phép tai QCVN
08:2015/BTNMT, cot B1. Do nudc tudi duoe sur
dung thudng xuyén nén dat trong rau tai khu vuc
da dugc phat hién thiy cac thong s Cu va Zn gan
to1 nguong trén cua gidi han an toan. Céac thong so6
Pb va As trong dét thip hon gioi han cho phép qui
dinh tai QCVN 03:2015/BTNMT. Ham lugng Cd
trong dat di dén ngudng khong an toan ddi véi
cdy trong, co thé gy tich lily trong san pham.
Mau rau khu vuc nghién ctru khong bi tich lily Cu
va Zn, nhung da c6 su tich lily Pb rit r5 trong rau
xa lach va cai, mot s6 mau rau cai va xa lach bi
tich lily Cd va As. Rau modng toi chua thdy hién
twong tich liy kim loai nang, van nam trong gidi
han an toan theo qui dinh cia WHO va CODEX.
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Abstract:
CURRENT STATE ASSESMENT OF HEAVY METALS IN CULTIVATION SOIL,
IRRIGATION WATER AND VEGETABLES CULTIVATED IN KHUC XUYEN WARD,
BAC NINH CITY

Water pollution in irrigation systems has seriously affected soil environment and vegetable quality. The
study surveyed and evaluated the current status of heavy metals (Cu, Pb, Zn, Cd and As) in irrigation
water, soil and vegetable samples in Khuc Xuyen ward, Bac Ninh city. This area used contaminated
irrigation water from the Ngu Huyen Khe irrigation system. The results showed that Cu, Pb, Cd and As
concentration in the irrigation water exceeded 1-2 times compared with the allowable limit by QCVN
08:2015/BTNMT, Bl. Parameters of Cu and Zn in soil already has been close to the upper limit of the
QOCVN 03:2015/BTNMT regulation. Pb and As in soil are lower than the allowable limit specified in
QOCVN 03:2015/BTNMT. Cd concentration in at an unsafe limitation for vegetables, which can
accumulate in the products. Vegetable samples in the study area did not accumulate Cu and Zn, but Pb
was accumulated in lettuce and cabbage. Some lettuce vegetables samples were accumulated Cd and
As. Spinach was not investigated heavy metal accumulation, in safe rank according to WHO and
CODEX regulations.

Keywords: Irrigation water, heavy metal, soil environment, safe vegetable.
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