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TOM TAT

Bai bdo nay trinh bay khéd néng tich Iy déng thdi nhiéu kim logi néing (Pb, Cd,
Cu, Zn, Cr va As) tir dét cua 10 lodi thuc vét ban dia Viét Nam, bao gdém cdy
thdn g6, cdy thdn théo va cdy bui. Thi nghiém dugc thuc hién trong nha lwdi,
Vdi cdc cdy trdng trong chdu chira dat bj 6 nhiém déng thoi sdu kim logi néing
& ba cdp ndng dé khdc nhau (céng thire thi nghiém - CT). Mdi CT duoc thiét ké
vdi néng dé kim logi ndng riéng biét. Mét thi nghiém déi chirng khéng bé sung
kim logi ndng ciing dwoc trién khai song song. Trong 2 thdng thi nghiém, cdc
chi tiéu sinh trudng nhu chiéu cao, s6 1d cua cdy da duoc do dém va ddnh gid.
Sau thi nghiém ré, thdn va Id cua cdc cdy duoc I8y mdu va phén tich ndng dé
kim logi ndng béng ICP-MS. DiF liéu phdn tich dugc chudn héa bdang chi sé z-
score nhdm so sdnh murc dé tich Idy gitka cdc lodi cdy va cdc CT. Két qud cho
thdy cdc lodi c6 kha ndng chéng chiju va tich Iliiy déng thoi nhiéu kim logi ndng
tét nhdt xép theo thi tw giam dan, Ia: Rdng seo ga, Rdng vi In, Si, Kim giao,
Duwdng, C6 mén tréu, C6 géu, Mdu don dd, Thanh tdo va Ba l6ng. Nghién ctru
nay cung cdp co' s& khoa hoc ban déu cho viéc lwa chon cdc lodi cdy tiém nédng
dé trong tai cdc khu vire béi théi khodng sén, gdp phan logi bé kim logi néing
khdi déat, phuc hoi hé sinh thdi, gia tdng tinh da dang sinh hoc va cdi thién cdnh
quan méi truong.

ABSTRACT

This paper presents a study on the simultaneous accumulation of multiple heavy
metals (Pb, Cd, Cu, Zn, Cr, and As) from soil by ten native Vietnamese plant
species, including woody plants, herbaceous plants, and shrubs. The research was
conducted in a net house, where plants were grown in pots with soil
contaminated with six heavy metals at three different concentration levels
(experimental treatments - CT). The heavy metal concentration for each CT was
uniquely designed. A parallel control experiment, without heavy metal
supplementation, was also performed. During the two-month experiment,
growth parameters such as plant height and leaf number were measured. After
the experiment, the roots, stems, and leaves of the plants were sampled and
analyzed for heavy metal concentrations using ICP-MS. The analytical data were
standardized using the z-score index to compare the accumulation levels across
species and CTs. The results indicated that the species with the highest tolerance
and ability to simultaneously accumulate multiple heavy metals, in descending
order of effectiveness, as Pteris multifida Poir, Microlepia hancei Prantl, Ficus
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microcarpa L.f., Nageia fleuryi (Hickel) De Laub., Broussonetia papyrifera (L.)
L'Hér. ex Vent., Eleusine indica (L.) Gaertn., Cyperus rotundus L., Ixora Coccinea
L., Justicia gendarussa Blanco, and Ficus drupacea Thunb. This study provides a
scientific foundation for selecting potential plant species for phytoremediation in
mine tailing areas, aiming to remove heavy metals from soil, restore ecosystems,
enhance biodiversity, and improve environmental landscapes.

1. DAT VAN DBE

O nhiém kim loai ndng tai cac bai d6 thai khai
thac khoang san la moét thach thdc nghiém
trong déi vai méi trudrng, anh hwdng khong chi
dén chat lwong dat ma con dén sirc khoe cla
hé sinh thai va con ngudi. Cac kim loai nhu chi
(Pb), cadimi (Cd), km (Zn), déng (Cu), asen
(As), va niken (Ni) thudng xuat hién dong thoi
trong dat b3i thai véi ndng d6 vuot xa ngudng
an toan. Vi du, tai md thiéc Ha Thuong (Thai
Nguyén), ndng dé Pb, Zn lan lvot dat 1.801 va
7.099 mg/kg [1]; trong khi d6, tai bai thai lang
nghé xa ChiDao (Hung Yén), ndng dd Pb 1én tdi
23.462 mg/kg [2]. Nhitng mc d6 6 nhiém nay
déu vuot nhiéu [an gidi han cho phép theo
QCVN 03:2023/BTNMT, doi hdi cac gidi phap
quan ly va phuc hoi dat hiéu qud, than thién véi
moi truong.

Thuc vat da dugc dé xuat nhu mét gidi phap
sinh hoc tiém nang dé cai tao dat bj 6 nhiém
kim loai ndng, dac biét Ia cac loai c6 kha nang
chdng chiu va tich Iy kim loai. Céc nghién ctru
trwdc day da xac dinh nhiéu loai thuc vat than
thao hodc cay bui cé kha nang tich Ity kim loai
ning tlr dat, chang han nhu cay Thai lai
(Commelina coelestis L.), Ng6 dai (Enydra
fluctuans Lour.) (hdp thu Pb, Zn) [2, 3], cdy Lu lu
duc (Solanum nigrum L.) (hap thu Cd, Pb) [4],
va Duong xi (P. vittata L, Pityrogramma
calomelanos, siéu tich Iy As) [5, 6]. Cdy Mudng
Nhat (Syngonium podophyllum Schott), mot
loai cdy than thao c6 kha nang bo lan, phu kin
mat dat va cho sinh khéi I6n, dd duoc nghién
clru trong cac thi nghiém doc 1ap trén dat bi
nhiém Pb va dat bj nhiém As. K&t qua cho thay
cay co kha nang sinh truwdng va tich Ity Pb tir
dat nhiém v&i ndng d6 4000 mg/kg [7], va As tir
dat nhiém véi néng d6 1500 mg/kg [8]. An Yan

va cdng s, d3 téng hop danh sach céc loai thuc
vat c6 kha nang tich Ity kim loai ndng cta cac
nghién clru trén thé gidi cho thay hau hét cac
loai cay thudc loai than thao, cay bui [9]. Tuy
nhién d6i dat bi 6 nhiém & tang sau hon 20-30
cm thi nén st dung cac loai cay than gb [10].
Mot loi thé khac clia cay than gd 1a do chuing
khéng duoc st dung lam thwc phdm nén giam
nguy co tai phat chat 6 nhiém [10].

Nhin chung cho téi thoi diém nay, cac
nghién ctru & Viét Nam chd yéu tap trung vao
cac loai cay than thao, trong khi kha nang tich
Ity kim loai ndng cla cay than gd vin chua
duwoc nghién clru day da. Bén canh dé, 6 nhiém
thuc té tai cac b3i d6 thai thudong phire tap, vai
sy hién dién cha nhiéu kim loai ndng & cac ndng
dd khac nhau. Sy phan bd kim loai ndng tai cac
b3i d6 thai khai thac khodng san khong chi & 16p
dat bé mat nhu nhitng loai dat bi 6 nhiém do
hoat dong canh tdc néng nghiép ma ndé con
phan b8 & cd nhirng ting dat cé dd sau lén hon.
Vi vy, nghién cttu ndy dugc thuc hién nham
tuyén chon cdc loai thuc vat tiém ndng bao gém
ca nhirng loai cdy than thao, cay bui va cay than
gb bang cach thi nghiém phoi nhiém déng thoi
véi 6 kim loai ndng & cdc néng dé md phdong
theo mirc d6 6 nhiém thuc té. S& dung chi s6 z-
score dé chuan hoa dit liéu va so sanh kha nang
tich Ity kim loai cla cac loai trong diéu kién thi
nghiém, tlr 6 xac dinh nhirng loai ¢ tiém nang
cai tao dat b3i thai cha hoat dong khai thac va
ché bién khoang san bj 6 nhiém kim loai ning
mot cach hiéu qua nhat.

2. PHUONG PHAP NGHIEN CU'U

2.1. Vat liéu nghién ctru

2.1.1. Cdc loai thyc véat ban dia st dung trong
nghién cwru

Mudi loai thue vat dugc lwa chon dé nghién
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ciru déu la nhitng lodi cidy badn dia cla Viét
Nam, bao gém ca cac loai cay than gb, cay bui

va cdy than thao theo danh sach trong Bang 1.

Bang 1. Danh muc céc loai thyc vat ban dia sir dung trong thi nghiém

. A Chiéu cao
Loai cay Dang ciy
T (tén Tén loai khoa hoc Tén ho khoa hoc -
.n song TB +SD
Viét Nam)
(cm)
1 balong Ficus drupacea Thunb Moraceae Than gb 43,5+5
2 Cd gau Cyperus rotundus L. Cyperaceae Than thao 30,2+2
3  Cémantrau Eleusine indica (L.) Gaertn. Poaceae Than thao 35,4+ 4
4  M3udondé Ixora Coccinea L. Rubiaceae Cay bui 55,6 + 10
Nageia fl i (Hickel) D x
5 Kim giao age/afefar:ub( ickel) De Podocarpaceae Than go 90,3+13
6 Si Ficus microcarpa L.f. Moraceae Than gb 42,516
B j ] x
7 Dudng rousslorzet/a papyrifera Moraceae Than gob 192+ 14
L'Hér. ex Vent
8 Rang seo ga Pteris multifida Poir. Pteridaceae Théan thao 32314
9 Rang vi lan Microlepia hancei Prantl Dennstaedtiaceae  Than thao 28,56
10 Thanh tao Justicia gendarussa Blanco Acanthaceae Cay bui 35,5+3

2.1.2. Loai dét s dung trong nghién ciru

DAt s&r dung trong thi nghiém la dat 1am
nghiép. Truwdc khi thi nghiém, dat d3 duoc loai
bo tap chat thé nhu da, sdi va xac déng thuc
vat, sau dé duoc ddng nhat. Nong dé cac kim
loai As, Pb, Zn, Cu, Cr, Cd trong mau dat trwdc
khi thi nghiém duogc phan tich [an lvot 13: KPH
(khéng phat hién); 4,3; 37; 3,1; 0,3 (mg/kg). Dat
thi nghiém dwoc dung trong chau nhya c6 kich
thuwdc 27cm x 20 cm x 20 cm (miéng x day x
chiéu cao). Khéi lwgng dat trong mbichaula 7,0
kg (tinh & dang kho kiét) véi dd am dat 1a 60%,
dd pHka bang 5,1. Céc loai ciy than gb va mau
don d6 mdi chau trong 01 cay. Céc loai than
thdo mdi chau trong 01 cum (khém). Thanh téo
moi chau trong 3 cay.
2.1.3. Cdc kim logi st dung trong thi nghiém

Kim loai dwgc dua vao chau thi nghiém dudi
dang dung dich dwoc pha tir cdc mudi: NaAsO,,
CU(N03)2.3H20, CH3(COO)2Pb, ZnC|2, CdNOs,
CF(N03)3.9H20.
2.2. Phuwong phap nghién ctru

B4 tri thi nghiém

Cac chiu dat sau khi tréng cdy thi nghiém
duogc dat trong nha lwdi cé mai che cao 3 m dé
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trdnh mua, xung quanh duwoc quay lwgi dé
tranh dong vat. Nhin chung nha ludi thi nghiém
c6 diéu kién théng thodng, du dnh sadng va moi
trudng co ban giéng diéu kién ngoai ty nhién.
Cac chau dat thi nghiém duoc twdi nwdc may
vira du thudng xuyén dé duy tri dd am. Sau 40
ngay, khi cac cay da hoan toan thich nghi vai
diéu kién séng trong chau, chidng s& duoc bd
sung dung dich hon hop 6 kim loai ndng dé dat
dugc cac ndng dé thi nghiém mong mudn theo
Bang 2. Pha céac kim loai As, Cu, Pb, Zn, Cd, Cr
trong cung dung dich c6 nong dd lan luot |a 20,
50, 100, 100, 3 va 10 (mg/ml). Céc thé tich khac
nhau cla dung dich hén hgp cac kim loai ndng
nay duwoc lay cho vao lan lugt vao céc chau thi
nghiém & CT1, CT2 tuwong &ng la 20, 200 (ml).
O CT3, khéi lwgng clia cdc mudi kim loai tuwong
ang lan luvot 1a 36,4; 26,4; 56; 73,3; 1,5 va 16,0
gam dugc can va pha thanh dung dich lam
nhidu [An dé& ddm bao sy phan tan déu trong
dung dich rdi bd sung tir tir vao cdc chiu cay thi
nghiém. Qua trinh b6 sung dam bao cho dung
dich thdm déu vao dat nhwng khéng bi ro ri ra
ngoai chdu. Thi nghiém d6i chirng duoc tién
hanh trén chiu dat khdng bé sung kim loai
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nang. & mdi mérc ndng dd thi nghiém cta mdi
lodi cdy cdng thirc thi nghiém duoc lap lai 3 [an.
Sau 60 ngay ké tir khi b6 sung kim loai ning,
toan bd sinh khdi cla cay thi nghiém duwoc thu
hoach va tach riéng thanh cdc b6 phan: than, 13
va ré, sau d6 rlra sach bang nuwéc mdy va nudc
cat. Mau cay sau dé dwoc say & nhiét dd 60°C
roi bdo quan tredc khi phan tich ham lugng cac

kim loai nang bang phuong phap ICP-MS trén
thiét bi iCAP TQ, hang Thermo Scientific™. Quéa
trinh pha mau dwoc thuc hién trong 16 vi séng.
Trong thoi gian 60 ngay thi nghiém, cac chitiéu
sinh trwdng cla cay duoc theo ddi, do dém dé
danh gia kha nang chéng chiu va sinh trudng cla
cay trong mai trudong 6 nhiém da kim loai nang.

Bang 2. Néng dd cac kim loai ning trong dat thi nghiém

. Néng dé KLN trong dat QCVN
T Kim Pon vi tai cac cong thirc thi nghiém (CT) 03:2023/
loai ) ) j BTNMT
bC CT1 CT2 CT3
1 As mg/kg KPH 20 200 3000 200
2 Cu mg/kg 3,1 50 500 1000 2000
3 Pb mg/kg 4,3 50 500 5000 700
4 Zn mg/kg 37 100 1000 5000 2000
5 Cd mg/kg KPH 30 100 60
6 Cr mg/kg 0,3 10 100 500 250
Trong nghién ctu nay, khd ndng hap thu kim L (Xni — 1)
loai ndng cla cac loai thuc vat duoc tién hanh Zxi = o

trong cac diéu kién thi nghiém véi ndng do kim
loai khdc nhau. Tuy nhién, do su khdc biét vé
nong do kim loai ban dau trong dat cé thé dan
dén sy bién thién I&n trong gid tri tuyét déi cha
céc chi s hap thu gitra céc thi nghiém, viéc so
sanh truc ti€p mirc d6 hap thu gitta cac loai
hodc gilta cac kim loai tr& nén khé khan. Dé
khac phuc van dé nay va dam bao tinh khach
quan trong phan tich, chi s6 z-score dwoc sl
dung dé chuan héa dir liéu véi muc dich [11]

- Loai bd anh huwdng cua sy khac biét vé
thang do do cac néng dd dau vao khac nhau.

- Bién d6i cac gia tri hap thu thanh cac thang
do chuan hda, phan dnh mirc d6 hap thu tuong
doi cua tirng loai thye vat so vai gia tri trung
binh va d6 léch chuan trong méi diéu kién thi
nghiém.

-Tao diéu kién thuan lgi cho viéc so sanh kha
nang tich Iy kim loai nang gilra cac loai thyc
vat, bat ké sy khac biét vé ndng d6 ban dau.

Giad tri Z-score dugc tinh todn théng qua
biéu thire [12]:

Trong do:

Zy; la chi s6 z-score cla kim loai ndng n
trong loai cay/bo phéan cay i;

U va o la gia tri trung binh néng d6 va dé
léch chuin néng dé cta kim loai n trong 10 loai
cay/b6 phan cay thi nghiém, mg/kg.

2. KET QUA VA THAO LUAN
2.1. Kha nang chdng chiu, sinh trwé'ng cla cac
cay thi nghiém

Kha nang chéng chiu va sinh trwdng cha 10
loai cay trong qua trinh phoi nhiém véi kim loai
nang co su khac biét dang ké, duwoc téng hop
trong Bang 3.

D6i véi C6 man trau va Co gau, hai loai nay
thé hién kha nang thich nghi kém trong diéu
kién trong trong chau tai nha luwdi khi thi
nghiém kéo dai. Sau 60 ngay, su phat trién kém
d3 thé hién rd ngay ca trong thi nghiém déi
chirng. O CT1 va CT2, mic do phat trién kém
cang duoc thé hién rd hon. Tai CT3, toan b cay
Cd man trdu va Cd giu trong cic chau thi
nghiém déu chét hoan toan lan lugt sau 3 ngay
va 10 ngay ké tir khi bé sung kim loai ndng.

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 14, SO 3 (2025) 111



Quan ly tai nguyén & Méi trwdrng

V@i cay Thanh tdo, hién tugng kém phat
trién bat dau tir CT1 t&i CT2 véi hién tuong
vang va kho 14. Dén CT3, tat cd cac cay déu
chét sau 7 ngay ké tir khi bd sung kim loai ndng
vao dat.

D3i véi 7 loai con lai, nhin chung, & CT2 chua
cé hién tuong cay chét, nhung ddi véi loai Si,
Pa 16ng va Mau don d6 da ghi nhan sy cham
phat trién chidu cao so vdi thi nghiém da&i
chirng. Nguoc lai, cac loai khac nhuw Kim giao,
Dudng, Réng seo ga, va Rang vi lan van phat

trién binh thudng, thé hién qua sy tang chiéu
cao va mau sic 1a khong khac biét so véi doi
chirng. Sang dé&n CT3, hai loai la Pa I6ng va Mau
don d6 d3 bi chét toan bd sé cdy thi nghiém.
Cac loai Si, Kim giao da dugc ghi nhan sy kém
phat trién so v&i thi nghiém ddi chirng thé hién
& sy tang chidu cao va hinh thai 4. O loai Si,
mot vai d6m vang trén & d3 xuat hién. Cac loai
Réng vi lan va Rang seo ga da xuat hién chéinon
moc trong chau thi nghiém ngay cd @ mlrc néng
d6 kim loai nang phoi nhiém cao nhat (CT3).

Bang 3. Kha nang chdng chiu kim loai ning cia cac cay thi nghiém

Tinh hinh sinh truéng:

Tén loai sy ting chiéu cao (An), s6 13 (An) va tinh trang 13 sau 60 ngay thi nghiém
bC CT1 CT2 CT3
. Ap: 5-8 cm Ap: 2-4 cm An: 4-7 cm Ap: 2-4 cm
Kim giao , . . .
La xanh La xanh La xanh L4 xanh
, Ap: 10-17 cm Ap: 10-18 cm Ap:7-12 cm Ap: 7-10 cm
Duéng , . . .
La xanh La xanh La xanh L4 xanh
Ap: 9-15cm Ap: 8-15cm
. An: 30-37 cm Ap: 15-30cm A Ay e LA A as g
Si , i Xuat hién motvai  Xuat hién mot vai dom
La xanh La xanh v R
doém vang vang
R An: 7-10 cm An: 15-16 cm An: 3-5cm cdy chét sau 3 ngay
Dba long ) , , L
La xanh La xanh La xanh phoi nhiém
Réng seo An:3-4 13 (choi An: 3-5 (chdi non) An:3-4 (chdi non) An: 3-4 (chdi non).
ga non). La xanh La xanh La xanh L4 xanh
Co man An: (-1)-(-2) nhanh.  An: (-2)-(-3) nhanh. An: (-4) - (-6) cdy chét sau 3 ngay
trau Lui dan Lui dan nhanh. Lui dan phoi nhiém
Ap: 13-17 cm A A, R
; An: 11-20cm a An: 2-7 cm cay chét sau 7 ngay
Thanh tao ) Hién tuong N L
La xanh . , Kho 13, thoi 13 phoi nhiem
vang la
x An: 4-5 N ~ .
Mau An: 7-10 cm An: 15-16 . cay chét sau 15 ngay
. , , Rai rac L x
don do La xanh La xanh e phoi nhiém
bi dom vang
L An: 5-7 13 (chéi An: 5-8 13 (chéi An:5-6 13 A: 5-7 14 (chdi non).
Rang vi lan ) , “. . .
non). La xanh non). La xanh (choi non). La xanh L4 xanh
s Ani(-2)-(-4) nhanh.  An:(-2)-(-5) nhanh.  An:(-5)-(-7) nhanh. ay chét
Co gdu (-2)-(-4) nhan (-2)-(-5) nhan n:(-5)-(-7) nhan cay ché

Lui dan

Lui dan

Lui dan sau 3 ngay phoi nhiém

Nhu vdy qua thi nghiém cé thé thay nhitng
loai chéng chiu d6i véi cac kim loai ndng trong
dat tét nhat theo th& ty gidm dan nhu sau:
Rang vi lan, Rang seo ga, Dwdng, Kim giao, Si,
Pa 16ng, Mau don dd, Thanh tdo, Cé gau va Co

man trau. Nhirng loai chua xuat hién nhirng tén
thuong vé méat hinh thai & cd 3 CT la Rang seo
ga, Rang vilan, Duédng va Kim giao.

2.2. Kha nang tich liiy kim loai nang cua cac
cay thi nghiém
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Chi s6 z-score vé kha nang tich Ity déng thoi
cac kim loai nang cta 10 loai thuc vat ban dia
dugc thé hién trong biéu d6 Hinh 1. K&t qua
cho thdy cé moét sé sy khdc nhau trong tirng
cong thirc nghiém. O ndng dd thi nghiém thap
nhat (CT1), cac loai Radng seo ga, Rang vi lan va
Thanh tdo thé hién kha nang tich Ity déng thoi
nhiéu kim loai nang nhat trén toan bd cay. Péi
v3i phan sinh khéi trén mat dat, ngoai 3 loai ké
trén thi loai Si cling thé hién kha nang tich Idy
da kim loai ndng dang ké trong phan sinh khéi
than cay. Co gau cling cho thay cé kha nang tich
IGy tét chiva crom & trong |a so vdi céc loai con
lai. Trong 10 loai cay thi nghiém, Rang seo ga
tich ITiy As cao nhét.

Khi ndng dd cac kim loai ndng trong dat thi
nghiém tang |én trong CT2, cac loai nhu Rang vi
lan, Rang seo ga, Kim giao va Thanh tdo cho
thay khad nang tich Ity kim loai ndng toan cay
vuot troi hon so vdi cac loai con lai. Bdivdi sinh
kh6i trén mat dat, loai Si va Co gu cling |a loai

tich Iy dwgc déng thoi nhiéu kim loai nang
trong than va la. As va Pb dwoc tich Iy chd yéu
bdi loai Rang seo ga va Rang vi lan so vdi cac
loai cay thi nghiém con lai. Trong khi Thanh tdo,
C4 gau va Kim giao la nhitng loai tich Ity Cd tét
nhat so v&i ac loai con lai.

O nbng dé thi nghiém cao nhat (CT3), mot
s6 loai nhu Thanh tdo, C6 mau trau, M3u don
dd, Da léng va Co gau khéng chéng chiu va sinh
trudng duoc. Trong cac loai con lai nhu Rang
seo ga, Rang vi 1an va Si thé hién kha nang tich
[Ty ddng thoi nhiéu kim loai ndng cao nhat, phu
hop cho cac ing dung x ly dat & nhiém & murc
dd cao hodc dat bai d6 thai khai thac khoang
san. Rang seo ga, Rang vi lan va Si cé kha nang
tich |0y t6t dugc cd & phan sinh khéi trén mat
dat 13 than va 13. Kim giao thé hién & kha nang
tich Ity tot & phan sinh khoi ré va 1a cta cay.
Duwdng cling 1a lodi cy c6 khd nang chdng chiu
va tich Ity dwgc Cr & cdng thirc thi nghiém CT3
so vai cac loai con lai.
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Hinh 1. Chi sé z-score kha nang tich liiy kim loai ndng cla 10 loai thuc vat ban dia cda Viét Nam
@ diéu kién thi nghiém trong nha luéi (tiép)

Vi dic diém 6 nhiém tai cac b3i dé thai tir
hoat ddng khai thac va ché bién khodng san, viéc
lwa chon loai cay caitao dat can két hop giita cay
bui, cay than thao va cay gb. Cac loai cay than
thao nhu Rang seo ga va Rang vi lan cé kha nang
chéng chiu va tich Ity kim loai ning, khi dwoc
tréng sé giip lam sach kim loai ndng & tang dat
mat. Cac loai ciy than gd nhu Si, Kim giao va
Duwdng sé tac dong lam sach kim loai ndng & tang
sau hon. Ngoai ra, cay Kim giao la loai cay than
gb c6 gid tri sinh thai va canh quan. Vi vy, viéc
két hop cac loai cay than thao va cay gb trong
danh sach 5 loai cay nay dé trong trén cac b3i d6
thai khai thdc khoang san cé thé |a mét gidi phap
hé théng, vira gitp lam sach kim loai ndng & ca
tang mat va tang sau, vira tao ra hé sinh thai da
dang, c6 gia tri vé cdnh quan méi trudong. Tuy
nhién, dé dp dung thanh céng nhirng loai cay
nay vao thuyc té, can xem xét thém céc yéu td
moi trwdng tai cac bai d6 thai.

Cling gidng nhu nhiéu nghién ctu khic da
thuc hién [2-4, 7, 8], trong nghién ctru nay kim
loai nang dua vao thi nghiém & dang hoa tan.
Trong khi d6 thuc té & cac bai d6 thai, ching
ton tai & nhiéu trang thai khac nhu trang thai
linh dong hodc oxit, mudi... Bén canh dd cac
nhan t6 khac nhu dd pH cua dat, ham lwong
dinh dudng dat... la nhitng nhan t6 anh huwdng
dén kha nang tich Iy, cd dinh kim loai nang cua
thuc vat. Vi vy can cé nhirng nghién ciru siu
hon dé danh gid anh hudng cta nhitng nhan td
dé téi sw hap thu da kim loai ndng cla nhitng
loai thyc trong danh muc nhitng loai cay cé
tiém nang cla nghién clru nay.

3. KET LUAN

Nghién cru nay da dénh gid kha nang chéng
chiu va tich |Gy déng thoi nhiéu kim loai ndng
As, Cu, Pb, Zn, Cd va Cr tir d4t trong khoang
néng dd twong (ng tir KPH-3000; 3,1-1000;
4,3-5000; 37-5000; KPH-100 va 0,3-500 mg/kg
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cla 10 loai thyc vat ban dia Viét Nam. Két qua
cho thay, cac loai Rang seo ga, Rang vi lan va Si
khéng chi tich Ity kim loai ndng vwot tréi ma
con thé hién kha ndng chéng chju t6t, ngay ca
trong diéu kién 6 nhiém néng do cao. Kim giao
va Dudng cling ¢ kha ndng chéng chiu va tich
Iy 6n dinh & ndng d6 thap va trung binh.
Nguoec lai, cac loai nhuw ¢6 Man trau, co gau va
Thanh tdo cho thdy mirc d6 chéng chiu thap
hon, v&i sy suy giam sinh trudng rd rét hodc
chét khi ti€p xtc véi méi treerng 6 nhiém néng.
V&i mirc do 6 nhiém kim loai ndng thap hon
CT3, danh muc cac loai cdy duoc lya chon dé
trong cé thé dugc md rong ra véi nhirng loai
nhw M3u don dd, Thanh tao.

Nhitng phdat hién nay cung cdp co sé khoa
hoc cho viéc Iwa chon cac loai cay phu hgp dé
cai tao dat bi 6 nhiém kim loai ndng tai cac bai
dd thai khai thac khoang san. Trong tuong lai,
nghién cu cdn ma rdong dé danh gia hiéu qua
cla cdc loai cay nay trong diéu kién thuc dia va
xac dinh cac yé&u t6 sinh thai bé trg nham téi wu
hda quy trinh phuc hdi dat. Diéu nay s& gop
phan tang cudng tinh bén vitng cha cac hé sinh
thai va cai thién chat lvgng moi truong.

Lo'i cam on

Bai bdo nay la mot trong nhitng sdn pham
cla D8 tai nghién cru khoa hoc cp B6 (B Dan
tdc va Ton gido), m3 s6: DTCB.UBDT.04.22-24:
Nghién ctru gidi phdp cdi thién méi trwvong dét
viing khai thdc khodng sén bdng cdc lodi thuc
vat ban dia trén co sé céng déng & vung déng
bdo DTTS&MN phia Béc.
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