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500L tanks at 30ppt of salinity and using molasses to perform flocs at C/N=12. The results of the study reported that
the volume of bioflocs was increased depending on the stocking density and was in suitable ranges, the body length
and survival rate of PL15 at 150 inds/L and 200 inds/L were not significantly different (p>0.05), but was statistically
significant (p <0.05) compared to 250 inds/L and 300 inds/L. The quality of PL in treatments consisting 150 inds/L
and 200 inds/L were significant different (p<0.05) compared to 250 inds/L and 300 inds/L. The larvae culture of tiger
shrimp in biofloc system ranging from 150 to 200 inds/L of density showed the best results.
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ANH HUOGNG HAM LUQONG Cd TRONG PAT PEN KHA NANG TICH LUY
CAPIMI (Cd) TRONG RAU CAI MO TREN PAT PHU SA SONG HONG
Ha Manh Thang', Pham Quang Ha!

TOM TAT

Bai viét nay trinh bay két qua nghién ctiu anh hudng ctia Cd ton du trong dat & cac muic lay nhiém (1,05 mg/kg -
4,6mg/kg dit) dugc thuc hién bing céc thi nghiém trong nha luéi, nham danh gid nhiing &nh hudng ctia Cd trong
dat dén sinh trudng ctia rau cai mo cling nhu sy tich luy ctia Cd trong rau trén dat phti sa song Hong ¢ Viét Nam.
Két qua nghién ctiu cho thdy khi ham lugng Cd trong dat tang tac dong lam tich luj Cd trong cdi mo ting tu
0,008 mgCd/kg rau tuoci - 0,088 mgCd/kg rau tuci, méi tuong quan gitia ham lugng Cd trong dat va Cd trong rau &
muc rat chit (99%). V6i ham lugng Cd trong dit 6 ngudng nghién ctu thi chét lugng rau Cdi mo van & ngudng an
toan vé Cd so véi quy dinh ctia BO Y t¢, (<0,2mgCd/kg tuoi). Két qua nghién ctiu dugc so sanh, danh gid véi nhiing
nghién ctiu tuong tu trong va ngoai nudc ciing nhu cung cdp thém co s khoa hoc trong xay dung quy chuén, tiéu

chuén Qudc gia vé Cd trong dit.

T khoa: Cadimi (Cd), dé4t phu sa, cai mo, tich luj, méi tuong quan

1. DAT VAN PE

Cadimi (Cd) dugc xép vao hang ngii nhiing kim
loai ddc nhat. Tac hai ctia Cd d6i v6i con nguoi rat
nghiém trong nhu gay bénh huyét ap, lam suy than,
pha huy mo tinh hoan va cac t€ bao hong cau, ung
thu (Tu dién Bach khoa hod hoc, 1996)... Nguén Cd
gay doc cho moi trudng cha yéu la tit chét thai cong
nghiép va d6 thi. Tuy nhién, nhiing khu vyc san xuat
thdm canh nong nghiép viéc st dung phan bén va cac
hoa chit bao vé thuc vat (HCBVTV) qua mtc cin
thiét cing 1a mdt trong nhiing nguyén nhén géy tich
luy Cd trong dét, anh hudng dén chét lugng nong
san va stic khoé con ngudi (Pham Quang Ha, 2001).
Xuét phét ti quan diém bao vé moi trudng nong
nghiép, nam 2008 B¢ Tai nguyén va Moi trudng ban
hanh QCVN 03/2008-BTNMT trong dé quy dinh
ham lugng t6i da ham lugng KLN cho phép trong
dét va mo rong pham vi quy dinh theo d6i tugng st
dung (dat cong nghiép, dat nong nghiép va dat dich
vu). Tuy nhién chua quy dinh cu thé v6i méi loai
dat khac nhau; diéu nay caing it nhiéu gy kho khin

trong cong tac trién khai cac nhiém vu san xuét an
toan (VietGap, RAT) ctia nganh nong nghiép.

O Viét Nam, cic nghién ciiu vin dé 6 nhiém
moi truong dat do Cd con it va khd mdéi, do vay
chua tim ra dugc nguyén nhén hodc ngudéng danh
gida muc do doc hai doi v6i mdi truong sinh thai.
Xudt phit tit quan diém nay nghién ctu "Anh
hudng ciia ham lugng Cd trong ddt dén khd ndng
tich luy Cd trong rau Cdi mo trén ddt phii sa song
Hoéng" dugc tién hanh. Thong qua nghién ctu sé
cung cép cd s6 khoa hoc cho viéc hoan thién quy
chudn quéc gia vé 6 nhiém dét cling nhu la co s6
cho viéc dé xuét cac bién phap, giai phap san xuét
nong nghiép bén viing, dac biét la & nhiing ving
san xudt c6 nguy co 6 nhiém vé Cd cao trong dat.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

- bit phu sa song Hong (Fluvisoil).
- Rau cai mo (Brassica juncea).

! Vién Méi trudng Nong nghiép
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2.3. Phuong phap nghién citu

2.3.1. Bo tri thi nghiém

Thi nghiém dugc bé tri tryc tiép trén nén dit phu
sa song Hong véi 05 cong thiic va 03 14an 1dp lai, trong
do6 01 cong thiic d6i chiing va 04 cong thic bon bd
sung va kiém soat ham lugng Cd trong dat (Bang 1).

Bang 1. Ham lugng Cd trong dit & cac 6 thi nghiém
trén ddt pht sa song Hong

R Cd trong dat CdCl,.2,5H,0
Cong « . A
thic (mg/kg dit b6 sung Ghi chu
kho) (mg/chiu)
CT1 1 (Nén) 0 Déi chiing
Béing
CT2 2 40,63 QCVN 03
Gép 1,514an
CT3 3 81,26 QCVNO3
Gédp 2 lang
CT4 4 121,88 QCVNO3
Gdp 3 lan
CT5 6 203,14 QCVNO3

- BG tri thi nghiém theo khéi ngau nhién, trong
diéu kién nha ludi tai Vién Moi trudng Nong nghiép
nhdam han ché anh hudng ctia ngoai canh. Méi 6
thi nghiém dugc bé tri trong thiing x6p, kich thudc
(dai: 50cm x rong: 30cm x cao: 20cm), khéi lugng
dat thi nghiém 20kg/ chau.

- Phan bon: St dung phan bén hoa hoc (Uera, Supe
lan, KCl,), theo liéu ligng khuyén céo ctia khuyén
nong (30N: 60P,0.: 30 K,O). Nudc stt dung trong thi
nghiém la nguén nudc sach khong bi 6 nhiém, dam
bao tiéu chudn nudc tudi cho ndong nghiép.

- Thoi gian thyc hién: Thang 01- thdng 02
ndm 2014.

2.3.2. Phuong phdp ldy mau

- Mau dat: Mau dat duge ldy trude va sau thi
nghiém phuc vu phéan tich ham lugng Cd trong dit.
Dung cu ldy mau bang thép Inox. Mau dit sau khi
ldy dugc dung bang tai nhya sach. Sau khi dat kho
khong khi mau dat dugc nghién nho bing céi sd
va qua rdy nhom 2mm phuc vu phan tich (ACIAR,
2002-2005).

- Mau cay cay trong: Mau cai mo dugc 14y toan bo
phan con ngudi st dung lam thiic dn, sau khi da loai
phéan phu phdm khong st dung dugc. Mau rau dugc
rtia sach bang nudc cit hai lan, sdy & nhiét d¢ 40°C
sau d6 nghién nho bing may nghién thuc vat phuc
vu phén tich (ACIAR, 2002-2005).
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2.3.3. Phuang phdp phdn tich

Mau dat va rau sau khi xt ly dugc cong phd bing
hén hgp 2 axit HNO, va HCI (ty 1é 3 :1- dung dich
cuong thuy) sau dé dugc do Cd trén mdy quang
phé hép thu nguyén tt AAS (Perkin Elmer A 330
- Nhat Béan).

2.3.4. Phuong phdp xii ly sé liéu

- Méi quan hé Cd trong dat va cai mo dugc xac
dinh bdng ham Y = aX +b, tinh toan hé s6 tuong
quan (R?) trong phan mém Excel. Trong d6 X 1a ham
lugng Cd trong dét, Y 1a ham lugng Cd trong rau,
muc d6 tuong quan Cd trong rau doi véi dat phu
thu¢c vao hé s6 tuong quan (R) dugc danh gia & ca
mtuic tuong quan 95% va 99% (George W. Snedecor
and William G. Cochran, 1967).

- Cac s0 liéu ndng suét thu hoach thi nghiém
dugc xt ly bang phdn mém Excel, va phdn mém xu
ly thong ké SPSS (Statistical Package for the Social
Sciences ; Vesion 9.1).

I1I. KET QUA VA THAO LUAN

3.1. Anh huéng ctia Cd trong dit dén kha ning
tich luy Cd trong cai mo trén dit phu sa song Hong

Két qua phén tich ham lugng Cd tdng s6 trong
dat va trong cai mo & cac cong thic trén dit phu sa
song Hong (Bang 2) cho thay ¢ Cd trong déat & cac
ham lugng tif 1,05 - 6,18mg/kg dit da c6 nhiing anh
huong kha 16 nét dén ham lugng Cd ton du trong
cai mo, ham luong Cd ton du trong cai mo ting dan
ti 0,008 mgCd/kg rau tuai - 0,088 mgCd/kg rau cai
tuoi. Nhu vdy, viéc bon Cd vao dat da lam ham lugng
Cd ton du trong rau cai tang 4 1an & cong thiic CT2;
tang 5 lan & cong thtic CT3; tang 7 lan & cong thtic
CT4 va tdng 10 14n & cdng thiic CT5 (cong thiic bon
Cd cao nhat, ham lugng Cd trong dat dat 6,18mgCd/
kg dat kho) so véi cong thiic CT1. Xt ly thong ké vé
ham lugng Cd trong cai mo gitia cac cdng thtic cho

Bang 2. Ham lugng Cd trong dit va rau cai
trén dat phti sa song Hong

Cong thiic (zl(:ltgr/(l)(;gddéftl)t (mg/ kgCr:u tuci)
CT1 1,05 0,008
CT2 2,22 0,037
CT3 3,10 0,044
CT4 4,22 0,062
CT5 6,18 0,088

(LSD: 0,0057; P<0,05).
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th4y ham lugng Cd tang d4n & cac cong thic & muc
c6 vy nghia théng ké (P<0,05). Két qua nghién ctiu
ciing cho thdy, ham lugng Cd trong cai mo & tat ca
cac cong thiic thi nghiém van & ngudng an toan theo
quy dinh ctia B Y t€ (2mgCd/kg rau tuoi).

3.2. Moéi tuong quan giita ham lugng Cd trong
dat va Cd tich luy trong cai mo trén dat phu sa
song Hong

Cd (mg/kg rau
o100, D
0,090 -
0,080 -
0,070 -
0,060 -
0,050 -
0,040 -
0,030 -
0,020 -
0,010 - °
0,000

y = 0,0149x - 0,0022
R?=0,97775

o 12 3 4567
Cd (mg/kg dit)
Hinh 1. Bi€u d6 tuong quan ham lugng Cd
trong dat va Cd tich luy trong rau cai mo
trén dat phu sa song Hong

Két qua danh gia tuong quan gitia ham lugng Cd
trong dit va rau cai mo trén dat phu sa song Hong
bang ham s6 (Y=aX+b) thé hién trén biéu d6 01, cho
thay hé s6 tuong quan R*1a 0,977 (tuong duong r la
0,988), tuong quan rat chit. Nhu vay, khi ting ham
lugng Cd trong dat & cac cong thiic thi nghiém da co
tac dong lam gia tang su tich luy Cd trong rau cdi mo
trén dat phu sa song Hong.

Theo két qua nghién ctu du an ACIAR/
LWR/1998/119 hgp tac nghién ctiu gitia ACIAR va
Vién Thé nhudng Nong hod cho thay, & cic muic bén
Cd b6 sung vao dat cic muc 2, 4, 16 va 40 mg Cd/
kg dat da c6 tac dong lam tang tich luy Cd trong bép
cai; ham lugng Cd trong bép cai dat 1an lugt 1a 0,084;
0,11; 0,332 va 0,494 mgCd/kg bép cai tuoi trén dat
xam bac mau (ACIAR, 2002-2005). Nhu vay két qua

nay ciing cho thiy phu hop véi két qia nghién ctiu
ctia dy an ACIAR/LWR/1998/119.

IV. KET LUAN

- Doi véi dat phu sa song Hong véi cac miic Cd
trong dat ting tu 1,05 mgCd/kg dat - 6,18 mgCd/
kg dat da gay tich luy Cd trong cai mo tang tii 0,008
mgCd/kg rau tuoi - 0,088 mg/kg rau tuoi; tich luy
Cd trong rau cai mo ting dan theo mtc bg sung Cd
vao dit & mtic ¢6 y nghia thong ké muc (P<0,05).

- Banh gid muc d¢ tuong quan ham lugng Cd
trong dat va Cd tich luy trong rau cai mo cho thdy
ham lugng Cd trong dit c6 moi tuong quan rét
chat (R2=0,977) v6i ham lugng Cd tich luy trong
cai mo.

- V6i ham lugng Cd trong dat tu 1,05 mgCd/kg
dat - 6,18 mgCd/kg, su tich luy Cd trong trong rau
cdi mo van ¢ ngudng an toan so véi quy dinh cta Bo
Y té, dudi 0,2mgCd/kg rau tuai.
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Effect of cadmium concentration on cadmium residues
in mustard greens in fluvisoils of Red river

Abstract

Ha Manh Thang, Pham Quang Ha

This paper shows the study result about the effects of Cd resedues in soil at different levels (1,05 mg/kg - 4-6 mg/kg
dry soil) performed by experiments in the greenhouse, in order to assess the effects of Cd on the growth of mustard
greens vegetables as well as Cd accumulation in vegetables on alluvial soils of Red river in Vietnam. The research result
showed that when the concentration of Cd in the soil increased as cumulative impacts of improved Cd in mustard
greens increased from 0.008 mg Cd/kg of fresh vegetables - 0.088 mgCd/kg of fresh vegetables, the correlation
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between the concentration of cadmium in soil and Cd in vegetables at very closely (99%). Cd concentrations in soil
at the research level, the quality of mustard greens was still about Cd safety margin compared with the provisions of
the Department of Health, (<0,2mgCd/kg fresh). The research result was similar to other national and foreign studies
and provided more scientific basis for building regulations, national standards for cadmium in the soil.

Key words: Cadmium, Fluvisoil, mustard greens ( Brassica juncea), residue, correlation
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NGHIEN CUU TUYEN CHON LOAI THUC VAT CO KHA NANG
HAP THU PB, ZN CAO TRONG PAT TREN PIA BAN XA CHI PAO
VA PAI PONG, HUYEN VAN LAM, HUNG YEN
Dbinh Tién Diing', Ta Thi Yén?, Nguyén Thi Thu Ha’, Trinh Quang Huy®

TOM TAT

Kim loai nang 1a mét trong nhiing tdc nhin gay 6 nhiém dat xudt phat tit cic ngudn nudc thai va phé thai ctia cac
lang nghé tai ché. Nghién cttu nay dugc thuyc hién nhim xac dinh mot s6 loai thuc vat ban dia c6 kha nang tich lay
Pb, Zn tai khu vyc xa Dai Dong va xa Chi Dao, huyén Vin Lam, Hung Yén va kiém chiing kha ning hép thu Pb va
Zn cua céc loai thyc vat da dugce xdc dinh biang dung dich dinh dudng dugc bd sung Pb*, Zn** trong diéu kién nha
luéi. Phuong phép diéu tra da dang sinh hoc va théng ké sinh hoc cho thdy tai dia ban nghién ctiu xudt hién 50 loai
trong do6 37 loai xudt hién tai cdc ving c6 ddu hiéu 6 nhiém Pb va Zn. Khi ham lugng kim loai Pb va Zn trong dat
tang, mic do da dang sinh hoc giam, trong khi d6 uu thé cta cic loai gia ting cho thiy c6 kha nang xudt hién loai
chéng chiu t6t v6i 6 nhiém Pb, Zn. Trong diéu kién tu nhién, cic loai Don Budt (Bidens pilosa), Co La Tre (Acroceras
munroanum), Thai lai (Commelina coelestis) va Ng6 dai (Enhydra fluctuans) la bén loai c6 kha ning hap thu Pb cao
nhit, riéng Thai 1ai (Commelina coelestis) hip thu t6t d6i v6i Zn. Trong diéu kién thi nghiém b sung kim loai Pb va
Zn trong dung dich thty canh, Thai lai va Ng6 dai 1a cac loai siéu tich liy d6i v6i Pb. Thai lai hdp thu kim loai ning
(cao nhat1a 1.900 mg Pb/kg sinh khdi) t6t hon Ngé dai (1.200 mg Pb/kg sinh khéi).

T khoéa: Thyc vét tich lay, thyc vat xt ly, kim loai ndng, 6 nhiém dit

1. PAT VAN PE

O nhiém dét dang dién ra phé bién va ngay cang
phic tap tai cac viing dat con lai sau khai thac mo,
san xudt nong nghiép, lang nghé, cac kho, bai ton luu
hoa chit, phé thai, cac bai chon ldp rac chua hgp vé
sinh v.v. Mot trong s6 céc tdc nhan 6 nhiém dat tai
cac khu vuc lang nghé tai ché€ ving néng thon nay la
6 nhiém kim loai ning theo két qua nghién citu cta

Gén day, véi su phat trién vugt bac cta cong
nghé sinh hoc, héa hoc, nhiing hiéu biét vé co ché
hép phuy, chuyén hda, chéng chiu va loai bo kim loai
ndng (KLN) ctua mot s6 loai thuc vat da dan dugc
lam sang to, cac nha khoa hoc da bat dau cha y dén
khé nang st dung thuc vat d€ xt ly moi trudng. Day
la cong nghé c6 chi phi thip, an toan, thin thién,
gop phén céi tao canh quan, lam dep cho khong gian

Nguyén Thanh Hai (2005); H6 Thi Lam Tra (2009).
Hién nay c6 rédt nhiéu phuong phap khic nhau dé
xu ly dit bi 6 nhiém kim loai nang nhu rtia dét, c6
dinh céc chit 6 nhiém béang hod hoc hodc vat ly, xu
ly nhiét, trao d6i ion, oxy hoa hodc khti cac chat 6
nhiém, dao dat 6 nhiém dé chuyén di dén nhiing noi
chon 14p thich hgp v.v. Hau hét tit ca cac phuong
phap d6 déu doi hdi cong nghé cao, nhan luc c6
trinh d6 cao va kinh phi t6n kém.

(Theo EPA, 2000). Tuy nhién phuong phap nay doi
hoi phai Iya chon dung loai thuc vat c6 kha nang xu
1y chon lgc céc kim loai nidng 6 nhiém trong dit: d6
phai la cac loai siéu tich lay (Javier Harnandez va
cong su, 2007).

Theo EPA (2000) tinh dén nay c6 khoang 400 loai
thuc vat cé kha nang tich lay kim loai ndng c6 tiém
néng ting dunglam cay xu ly 6 nhiém. Trong d6 c6 45
ho thuc v4t da dugc cong bo va chiing minh vé kha

! Trung tdm Phén tich va Chuyén giao cdng nghé méi truong, Vién Mai trudng Nong nghiép
?Khoa Moi trudng, Pai hoc Tai nguyén va Méi trudng; * Khoa Méi trudng, Hoc vién Nong nghiép Viét Nam
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