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TOM TAT

Muc dich ctia nghién ciru 1a tap trung sang loc loai thwc vat ban dia cé kha nang hap thu kim loai nang (KLN)
Crom (Cr) dé xt ly dat & nhiém. Bang phuong phap diéu tra ngoai thwc dia két hop véi trdng thi nghiém trong nha
lwdi nhdm xac dinh kha nang sinh trwéng, diém téi han, hé sb TF (hé sb van chuyén) va BF (hé sb tich Idy sinh hoc),
chang t6i da thu dwoc 48 loai thuc vat co hinh thai bén ngoai dic trng cho loai siéu hap thu KLN. Sau khi xac dinh
tén khoa hoc, lap danh luc két qua cho thdy c6 16 b, 21 ho, 37 chi c6 kha néng h&p thu KLN. Trong s do, 4 loai
thwe vat sbng dwoc trong méi trwdng 6 nhiém Cr 1én dén 350 mg/kg dat khé 1a: (1) Cyperus rotundus L. (C6 géu), (2)
Cynodon dactylon (L) Pers. (C6 ga), (3) A. spinosus L. (Dé&n gai), (4) Solanum nigrum L. (Lu lu dwc), trong dé cay Lu
lu dwc vwot tréi hon ca vé sinh khdi cling nhw hé sé TF va BF. Trong diéu kién canh tac binh thwdng véi dat 6 nhiém
Cr tlr 150-350 mg/kg dat kho, Lu lu duc sinh trwdng tét va dat hiéu qua x& Ii Cr cao nhét trong méi trudng dat 6
nhidm tr 150-250 mg/kg dét kho.

T khéa: Lu lu dwc, thuc vat x@ ly 6 nhiém, xt ly dat 6 nhidm Cr, kim loai nang Cr, thuc vat ban dia.

Investigation and Selection of Indigenous Plants for Potential Treatment
of Soil Contaminated with Chromium in Long Khanh City, Dong Nai Province

ABSTRACT

The purpose of this study was to focus on screening native plants capable of absorbing heavy metal chromium
(Cr) to treat contaminated soil. By field investigation method combined with a greenhouse experiment to determine
growth capacity, critical points, TF and BF coefficient, 48 plant species with their outer morphology specific to heavy
metal hyper-accumulator were collected. After examining scientific names, making a checklist of plant species, the
results showed that there were 16 orders, 21 families, 37 genera capable of accumulating heavy metals. Among
them, 4 plant species were survived in Cr contaminated soil from 150- 350 mg/kg dried soil concluding: (1) Cyperus
rotundus L., (2) Cynodon dactylon (L) Pers., (3) Amaranthus spinosus L., (4) Solanum nigrum L. in which Solanum
nigrum L. is dominant in terms of both biomass and the transport as well as bioaccumulation coefficient. Under
normal farming conditions and soil contaminated with Cr concentration of 150- 350 mg/kg, Solanum nigrum L. has
grown well and attained the highest Cr treatment efficiency in contaminated soil from 150- 250 mg/kg dried soil.

Keywords: Solanum nigrum L., phytoremediation, heavy metal, chromium, native plants, Cr polluted soil.

Xuan Tan cua Thanh phé Long Khanh, tinh

1. DAT VAN DE

Véan dé 6 nhiém moéi trudng dat bdi kim loai
ning (KLN) dang thu hut sy quan tidm cua
nhiéu quéc gia trén thé giéi béi nhiing nguy hai
dén sinh vat néi chung va con ngudi néi riéng.
Tai 03 hop tac xa (HTX), Binh Loc, Bdo Quang,
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Poéng Nai, nhém nghién ctu ching toi da 14y
mau dat ¢ tdng canh tac, tién hanh phan tich
ham lugng KLN Cr. K&t qua cho thay tai 03 dia
diém néi trén, ham lugng Cr dao dong trung
binh tu 170-297 mg/kg dat kho (Quyét dinh sb
324/UBND-NN). So v6i QCVNO03- MT:2015/
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BTNMT dsi véi dat san xuat néong nghiém 100%
mau dit nay c6 ndéng d6 Cr vudt chuén cho
phép. Theo tiéu chudn VietGAP, dit néng
nghiép st dung cho trong cdy &n qua phai dam
bao cac diéu kién; dat khong bi ton du héa chat
doc hai; ham lugng KLN trong dat khong vugt
qua quy dinh theo QCVNO03- MT:2015/BTNMT.
Truong hop dat cé chita kim loai ning vudgt gia
tri cho phép thi phai c¢6 nhiing bién phap canh
tac va xt ly phu hop. Trong tuong lai, dé gitp
cac HTX ¢ day du diéu kién dé tai chtng nhan
mot s6 gibng cdy an qua ban dia dat chuén
VietGAP thi phai tim ra phuong phap gidm
thiéu du lugng Cr cao trong d&t vé mic cho
phép (QCVNO03-MT:2015/BTNMT néng d6 Cr
doi véi dat sdn xuat nong nghiép 150 mg/kg dat
khé), @€ dam bao cac tiéu chuédn cho d4t nong
nghiép san xuit VietGAP.

Hién nay, cac nha khoa hoc trén thé giéi
dang phat trién mot s6 cong nghé khac nhau dé
xt ly dat 6 nhiém KLN, trong d6 nhan manh
t6i vai tro ciia mot s chung vi sinh vat va dic
biét cac loai thuc vat siéu hdp thu KLN
(Elizabeth Pilon - Smits & Marinus Pilon,
2002). C6 rat nhiéu phuong phap khic nhau
dudc st dung dé xt Iy KLN néi chung va Cr néi
riéng trong dat. Tuy nhién, néu xt 1i dat bi 6
nhiém KLN theo cong nghé truyén thong (xu ly
bing vat 1y, hoa hoc,..) rat ton kém va khé ap
dung cho mot khu vuc réng 16n. Ngoai ra, khi
dung céng nghé truyén théng xu li dat 6 nhiém
KLN, dit sau xt li khong thé lap tic tai san
xudt. Gan day, nho nhiing hiéu biét vé co ché
hap thu, chuyén hoa, chéng chiu va loai b
KLN ctia mét sé loai thuc vat, ngudi ta da bat
dau chu y dén kha nang st dung thuc vat dé xu
Iy dat 6 nhiém KLN, mot trong nhiing cong
nghé day hta hen 1a st dung cay siéu tich liy
ké&t hop v6i mot s6 vi sinh vat song trong dat dé
xt 1i dat bi 6 nhiém. Viéc uu tién lua chon
phuong phap nay ciia nhém nghién ctiu trong
xti 1§ 6 nhiém d4t khéng chi do tinh an toan véi
méi truong sinh thai ma con thé hién tinh vuot
troi so véi cac cong nghé truyén théng qua cac
diém nhu dau tu ky thuat th&p, van hanh va
quan ly don gian, thuc hién tai chd va tinh an
toan sinh thai cao (Salt & cs., 1995).
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Dén nay, hon 420 cay siéu tich lay
(hyperaccumulators) da dudgc cong b, nhung
cay c6 kha ning hap thu Cr thi rat it (Brooks &
cs., 1977). Vi vay, viéc sang loc, xac dinh loai
thuc vat ban dia c6 kha nang xt li Cr trong dat
14 budc ddu quan trong lam co sé khoa hoc cho
viéc két hgp véi mot s6 vi sinh vat ban dia song
trong dat dé xi ly d4t 6 nhiém Cr, ting budec
thay thé cac phuong phap truyén théng véi chi
phi cao, it than thién v6i moéi truong. Day la
huéng di bén viing, 1au dai va hiéu qua déi véi
viéc bao vé mdi truong.

2. PHUONG PHAP NGHIEN CcUU
2.1. Vat liéu nghién ctu

Cac chau nhua (¢ = 45cm, H = 35cm) duge
dung dé trong cay.

Dat thi nghiém dugc 14y tu tAng dat mat,
khong 6 nhiém KLN, sang qua rdy c6 duong
kinh 4mm, sau dé d6 d4t vao chau thi nghiém,
mbi chau 10kg dat kho va dé én dinh trong hai
tuan trudc khi trong cay.

D4t truée khi thi nghiém c6 thanh phan héa
Iy nhu sau: pH: 4,32; OM: 3,09% =+ 0,4; N
0,22% + 0,2; P,O;: 0,36% + 0,6; K,0: 0,038% + 0,3.

Axit Nitric (HNO;). Axit pecloric (HCIO,)
70%. Axit Flohydric (HF).

Kim loai ning Cr dudc bé sung vao dat dusi
dang Cr (K,Cr,0,).

Ban d6 Thanh phd Long Khanh, tinh Déng
Nai, may dinh vi GPS, may anh ki thuat so, bao
ni 16ng t6i mau, day ni 16ng, thuée day, kéo cit
cay, but, s6 ghi chép...

2.2. Phuong phap nghién ctu

2.2.1. Nghién cttu thuc dia

Diéu tra theo tuyén: Tuyén diéu tra dugc bo
tri di qua cac kiéu sinh canh trén 15 xa, phudng
thuoc Thanh pho Long Khanh, tinh Péng Nai
dugc du doan c6 mat nhiing loai cay siéu tich
liy KLN (dé trong, sinh trudng nhanh, sinh
khoi 16n, vong ddi ngan, bé ré dai) gom sinh
canh rting ciy gb 14 rong; sinh canh riing hén
giao cdy g6 va sinh canh ring tréng, cdy bui.
MGéi sinh canh trén ting khu vuc dugc bo tri 3
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tuyén (3 tuyén x 15 x&, phudng x 3 sinh canh
= 135 tuyén), mdi tuyén c6 do dai tu 3-5km,
quan sat hai bén, mdi bén 5m.

Diéu tra theo diém: Bing phuong phap lap
6 tiéu chudn 1.000m? (100m x 10m), mdi dang
sinh canh trén ting khu vuc dude 1ap 2 6 (2 6 x
15 x&, phudng x 3 sinh canh = 90 6 tiéu chuén).

Diéu kién khao sat, diéu tra thu thap mau
ngoai thuc dia (Hinh 1) dugc tién hanh trong
nhiing ngay ning ti thang 05 dén thang 11, day
la nhiing thang mua mua trong nadm, hé thuc
vat sinh truéng phat trién phong phu.

Cac thong tin ghi nhan gém: (i) Dung may
dinh vi GPS dé xac dinh vi tri trén cac tuyén
diéu tra vao ban d6 tham thuc vat riing cia cua
Thanh phd Long Khanh. (cac chi tiéu diéu tra
duge ghi vao mAu biéu ¢6 sdn bao gdm: Tuyén
s0; dia diém; kiéu ring chinh; d6 cao; do déc;
huéng doc; ngay diéu tra; nguoi diéu tra; s6 thd
tu cay; dang song;.. (il) Phong v&n ngudi dan dé
nhan biét tén dia phuong cta loai cay thu dugc,

CHU DAN

thong qua anh, mau tiéu ban, cac théng tin vé
noi phat hién loai.
2.2.2. Thi nghiém tréng trong nha luéi

Thi nghiém 1: Xac dinh loai thuc vat co
hinh thai bén ngoai tich lay KLN

MAau sau khi thu vé phong thi nghiém tién
hanh nhan gidéng, sau khi cAy da séng 6n dinh,
chon nhiing ciy c6 cung chiéu cao, s6 14 tréng
vao chau dit da chudn bi trude, mdi chau tréng
3 cdy, méi ngay, 01 chau tién hanh tuéi 100ml
nuée dé tranh rua tréi Cr (nudc may khong 6
nhiém KLN) dam bao duy tri 80% kha nang giii
nudc cua dat.

Co s6 lua chon néng d6 Cr trong thi nghiém
dua theo QCVNO3/2015BTNMT déi véi dét
néng nghiép 6 nhiém KLN Cr, dong thoi cob
tham khao ngudng gi6i han chéng chiu KLN cua
ctia mot s6 loai cd dai theo cong b6 Wei. (Wei &
cs., 2004). Tat ca cac thi nghiém bd tri ngiu
nhién va dugc l4p lai 3 1an nhu trong bang 1.
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Piéu tra theo diém

Diéu tra theo tuyén

Hinh 1. Ban d6 thu mAu theo diém va tuyén nghién cttu

Bang 1. Néong do Cr trong cac cong thiic thi nghiém 1

Nong d6 Cr (mg/kg)/10kg dat khé/chau

TT Loai thyc vat ban dia sang loc dwoc
100 200 250 300
1 A CK T T2 T3 T4
2 T5 T6 T7
N+1 Tn

Ghi chi: CK cong thiic déi chiing, dat khong 6 nhiém Cr. T1, T2, T3 dén Tn la cac cong thiic thi nghiém.
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Bang 2. Nong dé Cr trong cac cong thitc thi nghiém 2

TT Cong thire thi nghiém Néng d6 Cr (mg/kg)/10kg dét khé/chau Loai thwec vat ban dia sang loc dwgc/chau
1 CK 0 3 cay

2 H1 150 3 cay

3 H2 200 3 cay

4 H3 250 3 cay

5 H4 300 3 cay

6 H5 350 3 cay

Sau 3 thang tréng, tién hanh xac dinh dugc
ty 1& chét, séng, tinh hinh sinh trudng (chiéu cao
cdy, chiéu dai ré),..tién hanh phan tich ham
lugng Cr trong ré, than, 14 (mg/kg kho) dé xac
dinh diém t6i han, hé s§ TF va BF, t d6 xéc
dinh loai thuc vat c6 kha nang hap thu Cr.

Thi nghiém 2: Xéc dinh diém téi han, kha
nédng hap thu Cr ctia loai thuc vat ban dia sang
loc dugc

Sau khi sang loc dudc loai thuc vat ban dia
c¢6 kha ning hap thu KLN Cr cao. D& xac dinh
diém t6i han, kha ning sinh trudng va hdp thu
Cr trong nhiing nong d6 6 nhiém khac nhau
nham tim ra ngudng t6i vu khi st dung loai
thuc vat ban dia xt Iy dit 6 nhiém Cr dat hiéu
qua cao nhit, ching t6i tiép tuc thuc hién thi
nghiém 2 nhu trong bang 2.

2.2.3. Xac dinh hé s6 TF va BF

Sau khi pha miu bang dung dich HNO,
87% va HCIO, 13%. Ham lugng Cr dugc xac
dinh bing phé nguyén t& (AA- 400,
PerkinElmer, My). Dé kiém soét chat lugng, vat
liéu tiéu chuén (GBW- 08.505 cho cay va GBW-
08.303 cho dat) dudc mua tit Trung tAm Nghién
ctiu Vat lidu tiéu chuén, Béc Kinh, Trung Quéc.

X4c dinh kha n#ng tich lity Cr dua trén hé
s60 TF (TF: Translocation factor: Pudc tinh bang
ti 1&é nong do KLN tich luy 6 phan trén mat dat
cta cdy so véi néong d6 KLN tich luy trong ré).
Néu TF > 1 dugc xem la loai thuc vat c6 kha
nang van chuyén KLN cao (Tu & Ma, 2002) va
hé s6 BF (BF: Bioconcentration factor: Dudc
tinh bang ti 1& gitia nong d6 KLN tich luy &
phan trén mat dat cta cAy so véi nong d6 KLN
trong méi trudng dat. Néu BF > 1 loai thuc vat

dé thuoc dong “thuc vat tich tu”, BF < 1 loai
thuc vat @6 thudc dong “thuc vat ngan chan” va
BF > 10 loai thuc vat d6 dudc xép vao “dong sidéu
tich tu” (Baker & cs., 1994; Ma & cs., 2001).

2.24. Xay dung bang danh luc thuc vat cé
kha ning hap thu KLN Cr trong khu vuc
nghién citu

Sau khi phén tich dic diém hinh thai, dua
vAo cac tai tiéu phéan loai hoc thuc vat dé xac
dinh tén khoa hoc va vi tri phan loai cua ching,
ngoai ra cac mau vat con dudc so truc ti€p véi cac
b6 mAu thuc vat tai Bao tang Thuc vat Vién Sinh
thai va Tai nguyén Sinh vat. Thi tu cac b6 va ho
duge sép xép theo Hé thong tién hoa cua
Takhtajan (1973). Cac loai trong mét ho dude sap
xép theo tht tu ABC (Nguyén Nghia Thin, 2007).

2.2.5. Xur Iy sé liéu

Dit liéu dudc thé hién theo Mean + SD. Sai
khac c6 ¥ nghia thong ké gilia cic nhém dugc
danh gia bang phan tich phuong sai (ANOVA).
So sanh céac gia tri trung binh theo su khac biét
nhé nhat (LSD) véi P <0,05. Cac méi tuong quan
Pearson dugc tinh toan dé kiém tra cdc méi
quan hé véi khoang tin cay 95%, st dung phan
mém IBM SPSS 20 va Sigma Plot 12.5.

3. KET QUA VA THAO LUAN
3.1. Thanh phan loai thyc vat cé hinh thai
bén ngoai siéu hip thu KLN Cr

Thuc vat c6 nhiéu cach phan ting khac nhau
d61 véi su c6 mat cua cac KLN trong moi trudng.
Hau hét, cac loai thuc vat rat nhay cam véi su
c6 mat cuia cac ion kim loai, tham chi ¢ néng @6
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rat thap. Tuy nhién, van c6 mot s loai thuc vat
khong chi c6 kha ning sdng dugc trong méi
truong bi 6 nhiém bdi cac KLN doc hai ma con
c6 kha ning hap thu va tich liiy cac KLN nay
vao trong cac bd phan khac nhau cta ching
(Lombi & cs., 2001).

Sau mot ndm véi 10 dot diéu tra thu thap
mau tai 15 x4, phuong cia Thanh phd Long
Khanh, ching t6i thu duge 48 loai thuc vat cé
hinh thai bén ngoai d#c trung cho loai siéu hap
thu KLN. Cac mau da dugc xu 1y va luu giit tai
Phong thi nghiém Dai hoc Déng Nai. Viéc giam
dinh tén khoa hoc, 1ap danh luc thuc vat tai
ving nghién ctiu cho thdy loai thuc vat c6 kha
nang hap thu KLN tai day gém 16 bo, 21 ho, 37
chi dugc trinh bay trong bang 3. Trong qua
trinh thu mau ngoai thuc dia, ching t6i nhan
thay, thanh phan hé thuc vat phan bo khong
dong déu tai cac diém thu mau, ¢ cac khu khai
khoang thi riing khong con, chi con cac savan,
doi thap, mau thu dude da s6 phan bd quanh
khu dan cu da bi d6 thi héa nhiéu. Do d6, nghéo
vé thanh phan loai cing nhu s6 lugng ca thé.

Danh luc cac loai thuc vat c6 kha ning tich
tu KLN trong viing nghién ctiu, chiing t6i thay c6
nhiéu su trung lip véi cac loai thuc vat c6 kha
néng tich tu kim loai dudc cong bd trén thé gidi
nhu cac loai thuoc ho Rau dén (Amaranthaceae),
ho Cai (Brassicaceae), ho Ca (Solanaceae). Nhiéu

ho trong khu vuc nghién ctiu c6 nhiéu loai nhung
gép rat it loai trong s6 ching c6 kha nang tich tu
KLN nhu cac ho: Thau dau (Euphorbiaceae), Ho
Dau (Fabaceae), Ho Cuc (Asteraceae), Ho Bong
(Malvaceae),... c6 thé 14 do chua thu thap dugc
day du cac mau cua toan bd cac loai dé cho phan
tich sang loc nén chua thé danh gia dugc chinh
x4c cac loai thudc cac ho d6 c6 kha ning tich tu
KLN hay khong.

3.2. Sang lgc, xac dinh loai thuc vat c6 kha
ning hap thu Cr

Két qua trong 48 loai thuc vat sang loc dugc
(Bang 3) trong trong cac chau dat 6 nhiém Cr
chi con 04 loai séng, trong 04 loai nay, chi c6 01
loai sinh trudng tét vé chiéu cao, sinh khoi,
trong lugng ré (52,63 + 1,65cm; 60,43 + 1,75g;
9,70 £ 0,68g) va c6 hé s6 TF, BF vugt troi so véi
03 loai con lai trong méi trudng dat 6 nhiém Cr
lén dén 300 mg/kg dat kho 1a cay Lu lu duc
(Solanum nigrum L.) (Bang 4).

Két qua ¢ bang 4 cho thay cay Lu lu duc c6
hé s6 TF =2,56 >1va BF =0,14 < 1. Theo Tu &
Ma. (2002); Baker & cs. (1994); Ma & cs. (2001),
két qua nghién ctiu ciia ching téi di ching
minh cay Lu lu duc 12 loai thuc vat c6 kha nang
van chuyén Cr cao va thudc dong thuc vat ngian
chén 6 nhiém.

Bang 3. Danh luc cac loai thuc vat cé hinh thai bén ngoai siéu hap thu KLN
tai Thanh Phé Long Khanh, tinh Péng Nai

TT Tén bd Tén ho hia Tén chi
ieu Khoa hoc Viét Nam
1 Scrophulariales Solanaceae (Ho Ca) T Lycopersicum L. esculantum (L.) Mill. Ca chua
(B6 Hoa mém séi) . iz
T2 Capsicum C. frutescens L. Ot hiém
T3 Solanum Solanum nigrum L. Lu lu duwc
T4  Physalis Physalis angulata Tam bép
2 Magnoliales Annonaceae (Ho Na) T5  Annona A. glabra L. Binh bat nwéc
(B6 Ngoc lan)
3 Piperales Piperaceae T6  Piper P. lolot C. DC. La 16t
(BO HO tiéu) (Ho Ho tiéu)
4 Gentinales Rubiaceae T7  Paederia P. lanuginosa Wall. Mo l16ng
(B6 Long dom) (Ho Ca phé)
5 Lamiales Lamiaceae T8  Mentha M. arvensis L. Hung cay
B6 Hoa méi Ho Hoa moi
(B¢ ) (He ) T9  Plectranthus P. amboinicus (Lour.) Spreng.  Hung chanh
T10  Ocimum O. basilicum L. Hang qué
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TT Tén bd Tén ho hia Tén chi
leu Khoa hoc Viét Nam
6 Capparales Capparaceae T11  Cleome C. chelidonii L.f. Man man tim
(B6 Man man) (Ho Man man) . . .
T12 C. viscosa L. Man man vang
7 Caryophyllales Portulacaceae T13  Portulaca P. oleracea L. Rau sam
(B6 Cam chwéng) (Ho Rau sam)
Amaranthaceae T14  Alternanthera A. sessilis (L.) A. DC. Rau déu
(Ho Rau dén) , A .
T15  Amaranthus A. spinosus L. Dén gai
T16 A. viridis L. Dén xanh
8 Polemoniales Convolvulaceae T17  Ipomoea I. alba L. Bim bim tréng
B& Khoai lan Ho Khoai lan .
(B¢ 9) (He 9) T18 |. aquatica Forssk. Rau mudng
T19 H. triloba L. Bim bim ba thuy
Boraginaceae T20  Heliotropium H. indicum L. Voi voi
(Ho Voi voi)
9 Violales Passifloraceae T21  Passiflora P. foetida L. Lac tién
(B6 Hoa tim) (Ho Lac tién)
10 Cucurbitales Cucurbitaceae T22  Momordica M. charantia L. Muép déng
(B Bau bi) (Ho Bau bi)
11 Euphorbiales Euphorbiaceae T23  Euphorbia E. hirta L. Co sira la lon
B6 Thau da Ho Théu d4
(Bo Thau dau) (Ho Thau dau) T24 E. hypericifolia L. C6 siva I4 ban
T25  Phyllanthus P. amarus Schum. & Thonn. Diép ha chau dang
T26 P. debilis Klein ex Willd. Diép ha chau yéu
12 Myrtales Onagraceae T27  Ludwigia L. adscendens (L.) Hara Rau dwa nwéc
(BO Sim) (Ho Rau mwong) o
T28 L. hyssopifolia (G. Don) Exell Rau mwong thon
T29 L. octavalvis (Jacq.) Raven Rau mwong ding
13 Fabales Fabaceae T30 Canavalia C. lineata (Thunb.) DC. Pau co
(B6 dau) (Ho Bau) . ) .
T31  Mimosa M. pigra L. Mai duwong
T32 M. pudica L. Trinh n@
T33  Vigna V. luteola (Jacq.) Benth. Pau vang
14 Malvales Tiliaceae (Ho Bay) T34  Corchorus C. aestuans L. Bb dai
Bo Bon .
(B¢ 9 Sterculiaceae T35 Melochia M. corchorifolia L. Trirng cua la bo
(Ho Trom)
Malvaceae T36  Abelmoschus A. moschatus Medikus Bup vang
(Ho Bong) . .
T37 Sida S. acuta Burm.f. Chdi duc
T38 S. rhombifolia L. Ké hoa vang
T39 Urena U. lobata L. Ké hoa dao
15 Asterales Asteraceae T40  Conoclinium Conoclinium sp. K
B6 Cuc Ho Cuc
(B¢ ) (He ) T41  Eclipta E. prostata (L.) L. Coé myc
T42  Eleutheranthera E. ruderalis (Swartz) Schultz K
Bipontinus
T43  Synedrella S. nodiflora (L.) Gaertn. Bo xit
T44  Vernonia V.cinerea (L.) Less. Bach dau 6ng
T45  Wedelia W. trilobata (L.) Hitch. Cuc bo vang
T46 W. biflora (L.) DC. Son cuc hai hoa
16 Poales Cyperaceae (Ho coi) T47  Cyperus Cyperus rotundus L. Co gau
Poaceae T48 C. dactylon Cynodon dactylon (L) Pers. Co ga
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Bang 4. Thuc vat c6 kha nang hap thu Cr tai Thanh Phé Long Khanh, tinh Péng Nai

B Nong d6 Cr (mg/kg. khd) Hé sb
Tén khoa hoc va Viét Nam Mau " —
bat Than La Ré TF BF
Cyperus rotundus L. (Cé géu) T47 300 0,23 + 0,02 0,33+ 0,03 0,92 + 0,03 0,61 0,00
Cynodon dactylon (L) Pers. (C6 ga) T48 300 0,66 + 0,04 0,72 £ 0,02 1,83 £ 0,04 0,75 0,00
A. spinosus L. (Dén gai) T15 300 0,35+ 0,03 0,45 + 0,05 0,83 £ 0,04 0,96 0,00
Solanum nigrum L. (Lu lu duc) T3 300 22,27 £ 0,85 22,47 + 0,49 17,47 £ 0,70 2,56 0,14
Ghi chi: TF: Hé s6 van chuyén, BF: Hé s6 tich luy sinh hoc.
200 ~ 200
a a a
180 4 180
160 o 160
140 140
T 120 - 120 §
© o
£ 100 100 8
£ G
o 80 A s 80 S
60 60
40 40
20 A 20
0 0
H3
E=T3 Sinh khoi tuoi (g)
EZZ3 Chieu cao (cm)

Hinh 2. Anh huéng ctia Cr dén chiéu cao va sinh khéi phan trén mit dat ctia cay Lu lu duc

Dic diém hinh thai bén ngoai cta cay Lu lu
duyc. Cao 30-100cm, 14 don moc cach, ¢d 3-11 x
1,5-6,5cm, chép nhon, géc hinh ném thét dan téi
cudng, cudéng 14 dai 1-1,5cm. Cum hoa dang tan,
moc 6 ngoai nach 14, cuéng hoa dai 5-10mm, dai
hinh chén, dai 1,5-2mm, chi nhi dai 0,5-0,7mm,
c6 long to, bao phan dai 1-2mm, voi nhuy dai
1,5-2,2mm, c6 16ng to & phia géc, qué chin mong
den, hinh ciu, dudng kinh 5-8mm, hat det, hinh
than, duong kinh 1lmm. Mua hoa qua thang 6
dén thang 11, moc rai rac trén cac bai hoang,
rudng hoang, ven dudng (Vii Van Hop & Nguyén
Thi Nhan, 2005).

3.3. Anh huéng ctia néng dé Cr dén kha
nang sinh truéng cua Lu lu duc

Khi néng @6 ctia mot KLN trong dit khong
cao hon gia tri t61 han chéng chiu cua thuc vat
thi khong anh hudéng dén kha nang tang trudng.
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Vi vay, sinh khéi trén mit dat cha thuyc vat sé
khong giam. Mot khi néng d6 KLN trong dat
VUuot gia tri t6i han, su ting trudng cta thuc vat
$é bi tc ché va biéu hién ra trang thai bén ngoai
nhu vang 14, giam chiéu cao va sinh khéi (Sun &
cs., 2001).

Hinh 2 cho thdy, 6 ndéng d6 100-250mg
Cr/kg dat kho (cong thiic thtic H1-H3) so véi
CK, ching t6i nhan thdy mau séc 14, chiéu cao
va sinh khéi cia cay Lu lu duc phét trién khong
khac so véi CK (P <0,05). Khi nong d6 Cr trong
dat tang lén 300-350 mg/kg (nghiém thtic H4-
H5) cay Lu lu duc séng nhung c¢6 dau hiéu vang
14, chiéu cao va sinh khéi so véi CK gidm rd rét
(H4: 51,33cm, 60,16g va H5: 44,66¢cm, 57,70g <
CK: 80,63cm, 172,50g). Viéc giam sinh khéi va
chiéu cao ctia cay Lu lu duc trong mdi truong
dat c6 néng d6 Cr > 250 mg/kg (cong thiic H3)
dudc coi 14 diém t6i han.



3.4. Anh huéng ctia néng do Cr dén kha
ning hip thu KLN cua cay Lu lu duc

Co ché& hap thu KLN néi chung vao ciy
trong. Cac nguyén t6 trong dung dich dat dugc
chuyén ti cac 16 khi trong d&t t6i bé mit ré cay
bang hai con duong chinh: Su khuéch tan va
dong chay khoi. Su khuéch tan xay ra nhim
chong lai su gia tang gradien ndng do6 binh
thudng d6i véi ré cAy bang cach: Hap thu cac
kim loai ning trong dung dich dat tai bé mit
tiép giap ré cay - dat. Dong chay khéi dudc tao
ra do su di chuyén ctia dung dich dat t6i bé mét
ré cady nhu 1a két qua ctua qua trinh thé cua la.
Céac muéi kim loai hoa tan trong nudc dude hap
thu cuing v6i dong nuée tit dat vao ré roéi lén la.
Phan 16n cac KLN dugdc hap thu vao cay duéi
dang ion thong qua hé thong ré.

Bang 5 cho thay, ham lugng Cr tich liy
trong Lu lu duc rat cao. Nhin chung, phan sinh
khéi trén mat dat (than, 14) tich liiy nhiéu Cr
hon phan duéi mit dat (ré). Trong cong thiic H1
(nébng d6 Cr trong mdi truong dat bang 150
mg/kg dat kho), néng do Cr tich lily 6 phan trén
va duéi mat dat 1an lugt 1a 20,53; 21,93 (than;
la) va 16,53 (ré) mg/kg sinh khoi kho, hé s6
TF = 2,57 > 1 va hé s6 BF = 0,28 < 1. K& qua
nay mot lan nita di chiing minh Lu lu duc la
loai thuc vat c6 hiéu qua van chuyén Cr cao va
thudc loai tich tu Cr (Tu & Ma, 2002; Baker &
cs., 1994; Ma & cs., 2001).

Khi néng d6 Cr trong dat tang lén 300-350
mg/kg dat kho (cong thiic H4, H5), su tich lay
Cr 6 phan trén va duéi méit dat caa Lu lu duc
ciing tang 1én. Két qua (bang 5) cho thay phan

Nguyén Thanh Hwng, Mai Hwong Tra

16n & cac cong thiic thi nghiém néng d6 Cr tich
lity trong than va la déu lén hon trong ré (TF
>1). Ngoai ra, 6 cong thic H4 va H5, khi nong
d6 Cr trong d4t ting 1én 300-350 mg/kg dat kho,
hé s6 van chuyén (TF) bit diu giam. Két qua
nghién ctiu nay moét 1dn niia di chtng minh
trong méi truong dat 6 nhiém Cr tu 150-250
mg/kg dat kho, trong cdy Lu lu duc xt ly 6
nhiém dat hiéu qua cao nhat, vi § nong do nay,
hé s6 TF va BF dat hiéu sudt cao nhat vé kha
ning van chuyén va tich liy sinh hoc. Véi kha
néang thich nghi dic biét nay, Lu lu duc khéng
chi s6ng dudc trong mdi trudng 6 nhiém Cr ma
chiing con tich liiy Cr rat cao. Lugng Cr tich liy
16n hon rat nhiéu 14n so véi nhiing cdy ban dia
trong ving nghién ctu (Co giu, cd ga..). Tu két
qua ma ching téi nghién ctiu duge, da chiing
minh cay Lu lu duc 12 mot cay c6 kha ning xt ly
d4t 6 nhiém Cr.

Theo Liu & cs. (2004) va Baker & cs. (1989),
loai thuc vat cé tiém nang xt 1i KLN phai dap
ting dugdc it nhat hai diéu kién sau: Tht nhat, c6
kha nang tich liiy mét luong 16n chat 6 nhiém;
Tht hai, ¢6 kha ning tao ra sinh khéi 16n trong
diéu kién canh tac don gian nhat.

Két qua nghién ctiu da chting minh, tréng
cay Lu lu duc trong moi truong dat 6 nhiém Cr
ti 150-350 mg/kg dat kho cay van song va phat
trién. Tuy nhién, trong méi trudng dat 6 nhiém
Cr tu 150-250 mg/kg (cong thic H1-H3), trong
cay Lu lu duc dé xt 1i d&t 6 nhiém dat hiéu qua
cao nhat, vi 6 nong do 6 nhiém nay, sinh khéi
cia cdy Lu lu duc so véi sinh khéi trong cong
thiic CK van khong thay d6i (P <0,05).

Bang 5. Nong doé khac nhau anh huéng dén kha niang hap thu Cr cua cay Lu lu duc
(mg/kg sinh khéi kho)

. Trén mat dat Dwéi mat dat He sb
Cong thire Nong d6 Cr/10kg dat/chau —

Than La Ré TF BF
CK 0 0,00a + 0,00 0,00a + 0,00 0,00a + 0,00 - -
H1 150 20,53b + 0,67 21,93b + 0,91 16,53c + 0,83 2,57 0,28
H2 200 21,43b + 0,46 21,87b £ 0,97 16,73c £+ 0,35 2,59 0,22
H3 250 21,97¢ + 0,31 22,10b £ 0,44 16,90c + 0,20 2,61 0,18
H4 300 22,27¢ + 0,59 22,47b £ 0,45 17,47b £ 0,43 2,59 0,15
H5 350 22,33c + 0,85 22,51b £ 0,49 17,52b £ 0,15 2,56 0,13

Ghi chi: TF: Hé s6 van chuyén, BF: Hé s6 tich luy sinh hoc. Céc s6 trung binh c6 cung chit cdi a, b, ¢ (theo cot)
khong c6 su sai khédc ding ké é muc P <0,05.
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Thuc vat dude goi 1a “siéu hap thu KLN Cr”
khi ching c6 thé luu git mot hay nhiéu kim loai
trong phan khi sinh véi ham lugng cao hon 0,1%
Cr (so v6i trong luong khé), khéng can dé y dén
lugng kim loai ¢6 trong dat (Baker & Brooks.,
1989). Nhiing thuc vat song trong méi trudng bi
nhiém KLN, ma c6 hé s6 hap thu sinh hoc
BF > 1 so v6i méi truong dat va >1.000 so véi
moéi truong nuéc vé& modt kim loai ndo dé ciing
dudc coi 1a “siéu hap thu” do6i véi kim loai dé
(Sun & cs., 2001). Nhém thuc vat nay dang duge
nghién cttu 6 nhiéu nuéc trén thé gidi, déi tuong
dang dugc quan tdm dac biét la nhiing loai cé
kha ning “siéu chéng chiu” va “siéu tich tu”. Két
qua nghién ctiu cua ching téi di chiing minh
cay Lu lu duc la loai thuc vat c6 hiéu qua van
chuyén Cr cao va thudc loai tich tu Cr.

4. KET LUAN

Tai thanh phd Long Khanh, tinh Péng Nai
c6 04 loai thuc vat c¢6 kha nang hap thu KLN Cr
da dugc xac dinh 1a: (1) Cyperus rotundus L. (Cd
giu), (2) Cynodon dactylon (L) Pers. (Co ga),
(3) A. spinosus L. (Dén gai), (4) Solanum nigrum
L. (Lu lu duc). Trong d6, c6 01 loai vugt troi hon
ca vé sinh khéi ciing nhu hé s6 van chuyén va
tich Ity sinh hoc 14 cidy Lu lu duc (Solanum
nigrum L.).

Trong diéu kién canh tac don gian, Lu lu
duc sinh trudng, phat trién va cho sinh khéi tot,
day 14 vu diém dé chon d6i tuong nay trong céng
nghé dung thuc vat xui 1i dat 6 nhiém.

Lu lu duc song va sinh trudng dude trong
diéu kién d4t 6 nhiém Cr tu 0-350 mg/kg dat
kho. Viéc giam sinh khéi va chiéu cao cua cay
Lu lu duc trong méi trudng dat cé6 nong do
Cr > 250 mg/kg dugc coi 1a diém téi han.

Trong moi trudng dat 6 nhiém Cr ti 150-
250 mg/kg dat kho, chiéu cao va sinh khoi so véi
CK khong thay d6i (P <0,05), day 1a mtc xu 1i
dat 6 nhiém Cr hiéu qua nhat ciia cay Lu lu duc.

LOI CAM ON

Ching t61 xin tran trong cam on S6 Khoa
hoc va Coéng nghé tinh Déng Nai va Trudng Dai
hoc Pong Nai da cap kinh phi va tao diéu kién
giip ching t61 hoan thanh nghién ctu nay.

118

TAI LIEU THAM KHAO

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

Baker A.J.M., Reeves R.D. & Hajar A.S.M. (1994).
Heavy metal accumulation and tolerance in British
population of the metallophyte  Thlaspi
caerulescens J & C Presl (Brassicaceae). New
Phytologist. 127: 61-68.

Brooks R.R., Lee J. & Reeves R.D. (1977). Detection of
nickliferous rocks by analysis of herbarium species
of indicator plants. J. Geochem. Explor. 7: 49-77.

David E. Salt, Michael Blaylock, Nanda P.B.A. Kumar,
Viatcheslav Dushenkov, Burt D. Ensley, Ilan Chet
& Ilya Raskin (1995). Phytoremediation: A novel
strategy for the removal of toxic metals from

envrionmental using plants. Biotechnology.
3: 468-474.
Elizabeth Pilon-Smits & Marinus Pilon. (2002).

Phytoremediation of Metals Using Transgenic Plants.
Critical Reviews in Plant Sciences. 21(5): 439-456.

Hatice Daghan (2004). Phytoextraction of Heavy Metal
from Comtaminated Soils Using Genetically
Modified Plants. Diese Dissertation ist auf den
Internetseiten der Hochschulbibliothek online
verfligbar. Adana, Tiirkei.

Liu W., Shu W.S. & Lan C.Y. (2004). Viola
baoshanensis a plant that hyperaccumulates
cadmium. Chinese Science Bulletin. 1: 29-34.

Lombi E., Zhao F.J.,, Dunham S.J. & McGrath S.P.
(2001). Phytoremediation of Heavy Metal-
Contaminated Soil. Journal of Environmental
Quality. 30: 1919- 1926.

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

Nguyén Nghia Thin (2007). Cac phuong phéap nghlen
ctru thyc vat. Nha xuat ban Pai hoc Qudc gia
Ha Noi.

Sun T.H., Zhou Q.X. & Li P.J. (2001). Pollution
Ecology. Beijing Science Press.

Tu C. & Ma, L. (2002). Effect of Arsenic
concentrations and Forms on Arsenic Uptake by
Hyperaccumulator — Pteris  vittata L. under
hydroponic  conditions.  Environmental and
Experiental Botany. 50: 243-251.

UBND Thi xd Long Khanh (2017). Quyét dinh so
324/UBND-NN, ngay 15 thang 02 nam 2017 vé
viéc hudng dan xtr 1y, khic phuc ham luong Cr cao
trong dét tai Thi x3 Long Khanh tinh Dng Nai.

Vii Van Hop & Nguyén Thi Nhan (2005). Solanaceae
Juss. 1789 - Ho Ca. Danh luc céc loai thuc vét Viét
Nam. Nha xuat ban Nong nghiép, Ha Noi. tr. 27.

Wei S.H. & Zhou Q.X. (2004). Identification of weed
species with hyperaccumulative characteristics of
heavy metals, Prog. Natl. Sci. Aboveground
biomass of S. nigrum g/plant™. 14(6): 495-503.



