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TOM TAT: Tir nhitng dia diém ddt bj 6 nhiém chi (Pb), cdc lodi thuc vt da duoc ldy méu
khdo sdt va cho thdy chiing c6 kha ndng hdp thu Pb nhu loai ddy leo Heterostrema villosum. L.
Asclepiadaceae, trimg cd Muntingia calabura, Vetiver Vetiveria zizanoides Poaceae, trong do lodi
thom 6i Lantana camara L. Verbenaceae duoc danh gid la loai thuc vt cé kha ndng gidi 6 nhiém
16t so véi cdc lodi khdc, do kha ndng tich lity Pb va sinh truong nhanh ciia ching. Két qua nghién
citu cho thdy cé su tuwomg quan chdt ché giita ham lugng Pb trong ddt va ham lugng Pb tich liy
trong ré ctia cdy (r = 0,973). Khi trong cdy Lantana trong dit dbi chimg khéng cé Pb, hdm lugng
Pb trong ré chi c6 0.4 mg kg nhung khz ham lugng Pb trong ddt ting lén Ix10° mg kg™, cdy ¢
thé hdp thu lwong Pb daén 0. 4x1 0’ mg kg™ tinh trén trong luong kho, ma khong bi gdy hai vé sinh
trudng va phat trién. Khi trong cdy trong maoi truorng ddt dwoc xir Iy dinh kp 2 tudn mét ldn, mdi
lan véi ham Iwo’ng Pb la Ix10° mg kg™, sau 7 lan xir ly, ham hegng Pb trong ddt tich liy lén dén
7x1 03 mg kg, cdy co thé tich liay Pb d‘en 1.7x10° mg kg"' trong ré, ma khéng cé su khdc biét ddng
ké vé mng trucng so v&i cdy trong trong mdi truong khéng nhiém Pb. Cdy Lantana c6 thé ting
truomg rdt nhanh, tir trong hegng khé ban ddu la 7,87 g, sau 105 ngay trong, sinh khoi kho tang
lén khodng 15 ldn. Cdy Lantana camara L. ¢6 kha ndng hdp thu Pb dén 1%, tinh trén trong luong
kho, trong hé thong ré cia ching, ddic diém sinh Iy nay gitip cho cdy c6 thé sir dung dé lam thyc
vt gidi 6 nhiém Pb trong dat .

Tir khéa: Lantana camara, thuc vat gidi 6 nhiém, dét, hép thu, ham lugng chi, r&, canh, 14.

1. MO PAU

Sir dung thuc vat ¢é 1am sach d4t bj nhiém kim loai 14 mét céng nghé méi dugc nghién ciru
trong nhitng nam gin déy (Salt et al,, 1995; Bert et al., 2000 — 01). Ky thuat ndy ngdy cang phat
trién nh& vao tinh hiéu qua, kinh té va tranh dwoc nhu‘ng hau qua phu so véi sit dung nhitng k¥
thuat khac (Lasat, 2002). Chién lugc méi trong glal 6 nhiém d4t bj nhifm kim loai ning theo
huéng sinh hoc bdi co ché thuc vat chiét tich (phytoextraction) va/hodc tich ldiy
(phytoaccumulation) véi céc loai thuc vt siéu hdp thy (hyperaccumulator) da din dén phong trao
quan tdm dén nhiing loai thuc vat ¢6 kha ning siéu hip thu (Haag-Kerner, 1999; McGrath ef al.,
1993; Robinson et al., 1997). Thyuc vat c¢6 kha ning hép thu va di chuyén kim loai tir dét vao nhimg
phan bén trén mit dit cta cdy hoic ré, sau d6 c6 thé thu hoach d& dang (Garbisu et al,. 2001). Mot
s6 nha nghién ctru d& nghi ring chi ¢é su hip thu & nhitng phan bén trén mat dit 1a quan trong
(Baker, 1981; Sahi et al., 2002). Diéu nay dang dugc thao luin trong khi mét vai tac gia khac cho
ring & 1a bd phan c6 kha niang hip thu cao nhit (Pichtel et al, 2000; Baghour et al., 2001;
Piechalak ef al., 2002). R& ¢6 thé ting trudng tét trong dat nhidm kim loai nang (McGrath er al.,
2001). Tuy nhién, trong dat bj nhidm kim loai ning, phytoextraction kém hiéu qua hon va khé dem
lai nhitng anh hudng kinh té (Robinson et al., 1998). Khi thuc vat c6 kha nang hip thu vao ré, r& ¢c6
thé lam tranh dugc di chuyén chit 6 nhiém do x6i mon va thodi héa.; hodc ching c6 thé chuyén
dang hoat dong hoic d& bién dbdi sang dang 6n dinh (Xinde-Cao ef al, 2002; Krzaklewski et
al., Templeton et al., 2003). Thuc vét ciing c6 thé hdp thu chét 6 nhidm tir dit va sur trao ddi chét
trong cly s& chuyén ching thanh nhiing hop chat dé bay hoi.

Ngoél ra, vi sinh vét cling ¢6 nhiing kha ndng nay. Su 6 nhidm dét c6 thé bt ngudn tir nguyén
t6 vi lugng (Zn, Fe, Cu, Mg), & néng d9 cao, ching ¢6 thé gay doc cho thuc vét va con ngudi; hodc
nhitng chét 6 nhlem khac tham chi & ndng 4o rit thap (Pb, Cd, Hg, Ni) (Borovick, 1990).

Chi (Pb) tdn tai nhidu trong mdi trudng cia ching ta do nhiéu ing dung quan trong va khéc
nhau cla chiing. Ngé déc Pb c6 thé 1a nguyén nhén dan den tir vong do dé sir dung Pb dugc qui
dinh mdt cach nghiém khic trong luat phap ciia mot sé quéc gia vé méi trudng: cam sir dung cac
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éng din bing Pb trong mang luéi cung cép nude udng, loai bo céc hoat chét c6 chira chi trong
nhién liéu va son. Tuy nhién, nhiing diéu nay con rit méi va chua dugce img dyng rdng rdi. Khir Pb
trong dit bj 6 nhiém 12 diéu bit budc dic biét Ia trong san Xudt pin. Sy phat trién kinh té ciia mién
Nam Viét Nam trong 10 ndm qua din dén sy gia ting phuong tién giao théng, va phat trién cong
nghiép va ndng nghiép 1a mdt trong nhitng nguyén nhén gay & nhiém phirc tap (CO, CO,, Pb), céc
t chitc méi trudng quan tam dén vén dé 6 nhidm chi va viéc nghién ctru dé tim nhimg lodi thyc
vit c6 kha ning giai 6 nhiém Pb trong dét 12 mot cong viéc cap bach va cén thiét.

2.VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1.Dja didm thu mAu d& tim kiém loai thye vt c6 kha ning hip thu Pb

Vi tri nghién ctru dugc chon 1 nhiing noi ¢ kha nang bi nhim chi cao quanh TP Hb Chi
Minh, thu miu & nhitng tuyén cé mét d§ giao thong cao nhu xa cang mién Téy, bén xe An Suong,
tram giao thong s6 1, vong xoay Phi Lam, dudng Cach Mang thang 8 va tuyén dudmg chinh tir
TP.HCM dén Long An, huéng chinh di vé ddng bing séng Ciru Long va khu vuc nha may pin
accuy Pdng Nai xung quanh dudng cbng thoat nude thai. Miu dit: tai cac dia diém trén, thu mau
dAt &3 vitrl khac nhau, & dd sau 0 — 20 cm, sau d6 tron déu mau dét va phan tich ham lugng chi.

Chon céc miu thuc vat séng trén timg ving dat tuong (mg d& thu mAu va dugc dem vé phong
thi nghiém, dinh danh tén khoa hoc va phén tich ham lwong Pb d chon nhiing loai thyuc vat cé kha
nang hap thy Pb cao va sinh truéng manh dé thyc hign tiép cac nghién citu vé co ché hap thu.

2.2.Thi nghiém xdc dinh ngudng va co quan hép thu Pb ciaa ciy Lantana

Sau khi xdc dinh dugc loai thom i Lantana camara L. Verbenaceae ¢6 kha nang giai 6 nhiém
t5t s0 v6i cdc lodi khac, cdy Lantana duge trdng dé nghién ciru ngudng va co quan hép thu Pb ciia
cdy. Chon nhimg cdy c6 dugc tir phuong phap gidm canh, c6 do ting truong ddng déu d& lam thi
nghiém. Dt va nudc tudi duge phén tich ham lugng Pb tur nhién dé dam bao mdi trudng thi
nghiém ban dau khong c6 Pb . Sau 4 tudn trbng, cic cdy duge xir ly ddng loat voi acetate Pb, chia
thanh 3 16:

- 16 1: xir Iy 1 l4n v&i Pb c6 ndng dd khac nhau, bao gdm 6 nghiém thirc: d6i chimg khong
¢é Pb,1 x 10° ppm , 2 x 10° ppm, 4 x 10° ppm, 10 x 10°> ppm va 20 x 10° ppm . Méi
nghiém thic c6 5 cdy, 3 1an l3p lai .

- 162 xirly nhidu 13n véi Pb c6 ndng d6 thép nhung tich Ily cao dén; cay duge xir ly cir 2
tuan 1 14n, mdi 1an 1x10° ppm Pb, 5 cdy dugc 13p lai 3 14n.

Tét ca cac cdy dugce tudi 100ml nudc mdi ngay trong sudt thi nghiém dé tranh rira troi Pb ra
ngodi chau.Trong qué trinh thi nghiém, chiéu cao va s6 canh cdp 1 va cap 2 déu duge do va dém,
15 ngay mot lan. Cudi thi nghiém, céc co quan ciia cay gdm 14, canh, ré duoc xdc dinh trong lugng
tuoi va kho bing céch sdy & 80°C.

2.3. Phéan tich ham lugng chi

Sau khi két thuc mdi thi nghiém, céc mau 14, nhénh, ré cia tht ca cac cdy trong cung mot
nghi¢m thirc duge thu va sy khé & 80°C, sau d6 dugc nghién, tron d&u va phén tich ham lugng
Pb bing ICP (Varian Liberty series 2 Plasma, 1996). Tat ca céc so li¢u do dém déu duogc tinh xé4c
xut théng k&, tir s liéu cua 3 14n 13p lai, d¢ 1éch chudn & mirc p<0.05.

2.4. Két qua

Phat hién lodi thuc vat c6 kha ning hdp thy Pb

Theo tiéu chuin ADEME (1995), ham lrgng Pb trong dét khéng b nhidm rét khac nhau, bién
thién tir 2 — 44 ppm, ngudng t6i da 12 100 ppm. Béang sb 1 cho théy, trong sé nhitng vi tri diéu tra
ham lugng Pb trong dat & xung quanh céng thot nudc thai nha mdy pin accuy Dbng Nai rét cao,
chi ¢6 dit & vong xoay Phd Lam va tryc giao thong chinh TP HCM - Long An con nim dudi
ngudng cho phép, con lai d4t & cac vi tri khac ddu bj nhim Pb. Trong s6 céc loai thuc vat moc
xung quanh nha may pin accuy, chi c¢6 2 loai c6 ham luogng Pb tich lity cao trong cdy, d6 la loai
Heterostrema villosum v6i ndng dd Pb 1a 1990 mg kg va lodi Lantana camara L. Verbenaceae
voi ndng d6 Pb 12 650 mg kg™'. So v6i nhitng loai thyc vét duge tim thdy & nhiing vj tri 6 nhiém
khéc, kha ning tich liiy Pb trong cdy thdp. Loai Lanfana c6 kha ning hap thu thdp hon loai
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Heterostrema villosum, nhung kpz‘a niing sinh truéng cao va nhanh, do dé duge chon dé thuc hién
nhiing thi nghiém tiep theo dé xac dinh la loai c6 kha ning sir dung trong phuong phap

phytoremediation.

Béng 1. Ham lugng Pb trong dat va nhirng loai thuc vat khao sat va kha nang hip thu Pb

cua ching
Pja diém thu miu Ham lugng Pb Loai thue vt khao sat Ham lwgng Pb
trong dit (ppm) trong cdy ( ppm)
Céng thai nha méy pin Heterostrema villosum 1990
accuy Dong Nai 10900 Lantana camara 650
Bén xe An Suong 217 Eulesine 0,20
Bén xe xa cang mién 770 Poaceae | 0,15
Tay
Duong CMT8 200 Echinochloa 0,30
Tram giao théng sb 1 188 Ipomea 1,05
Vong xoay Phi Lam 46 Cyperus triatatus 0,50
Truc giao thdong chinh 76 Acanthus 9.7
TP HCM- Long An Casuarina 14
Cordia 8
Ixora 7.8
Manilkara 5
Muntingia 15
Bougainvillea 12
Caesalpinia sp. 13

Ngudng va co quan hd}) thu Pb cia cdy Lantana

Két qua v& ngudng chiu dung va co quan hip thu Pb dugc trinh bay trong bang 2.

- Cac cdy & cdc nghiém thirc ddi chimg va xtr Iy dén 4x10° ppm Pb c6 sinh truong binh
thudng. Nhu vay, cdy Lantana chju dung duge mirc d6 6 nhiém dén 4x10° ppm Pb .

- Riéng cdc cdy & 2 nghiém thirc 10x10° ppm va 20x10° ppm, ciy da chét sau 6 ngay thi
nghiém. Tuy nhién, c6 2 cdy Lantana, mt & nghiém thirc 10x10° ppm va mét & 20x10° ppm van
sinh truong binh thudng. Ddy 1a 2 cdy dic bit, ching dd dugc tiép tuc gidm canh cho nhimg

nghién ciru tiép theo.

- Ham lugng Pb duge hip thu nhidu nhit & r&, ké dén 1a canh va sau d6 12 14. Kha ning hip
thu Pb tinh trén trong lugng kho dat trén 1%.

Bing 2.Tinh trang ciy Lantana sau khi xir Iy va mirc d6 hdp thu Pb cua l4 va r& cc nghiém thirc
sau 24h xir ly & cac ndng d§ Pb khac nhau.

Thoi giansau | Dbi chimg Tl T2 T3 T4 TS
xir ly 1x10° 2x10° 4x10’ 10x10° 20x10°
ppm ppm ppm ppm ppm
Tinh trang Binh Binh Binh Binh Binh Binh
thudng thudng thudng thudng thudéng thudng
Ham lugng Pb 0,8 1,9ns 5,3ns 4,0ns 6,1ns 1499*
trong la
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Ham lugng Pb 1,9 2,2ns 6,1ns 52.4ns 375% 5679*%
trong canh
Ham lugng Pb 1,1 506%* 1037* 5252% 9257* 33337
trong ré

NS: khéc biét khong déng ké so véi dbi chimg; * khac biét dang ké so véi dbi chitng.
Sw tdng trudng cua thyc vil.

Theo phén tich Anova, chidu cao cdy trong dbi chimg va nghiém thirc 1x10* ppm khong ¢6 sy
khac biét déng ké. Cach 15 ngay mdt lan, thém vao dit chi acetate c6 ndng do 1x10° ppm, trong
sudt 90 ngay, & cubi thi nghiém khong thdy c6 sy khac biét dang ké vé tang trudng cla cdy.

Két qua ndy cho thdy dudi tic dong tich 1y tir tir cia Pb, cho dén ndng dd cao (7x10° ppm),
Lantana van séng duoc trong dét 6 nhiém. Vao cudi thi nghiém, sau 90 ngay, cac nghiém thic doi
chimg va xi Iy v6i Pb ddu ¢6 khuynh huéng giam ting trudng, sy suy giam ndy c6 thé do cdy lon,
trdng trong chau, lugng nudc khong du do chi tudi 100ml dé tranh rira trdi ra ngoai; hodc ciing c6
thé, sur giam ting truong ciing dé dap tng vGi sy chiu dyng Pb. Giam téng tang trudng trong dap
tmg chju Cd ciing dugc quan sét trén cdy Phaseolus vulgaris (Poschenrieder et al., 1989) va cac
loai Brassica khac nhau sau khi phoi nhiém qué mirc véi Zn hoéc Cu (Ebbs va Kochian, 1994).

Trong 2 thép ky qua, cd At nhidu bo céo v& kim loai ning nhu cadmium, chromium, chi, va
Hg trong thuc vét béc cao. Hiu hét cac béo cdo ddu quari tdm dén khia canh & nhiém mai trudng,
sur hién dién cia kim loai néng trong chudi thirc 4n, va su khac nhau v& mat di truyén & cac mirc o
nhidm ddc kim loai ning trong thyc vt (Ersnt va Joose van Damme, 1983); nhung nhimg bing
chimg thuyét phuc vé anh hudng co lgi cia nhimg kim loai ndng nay I&n sur ting trudng cia thuc
vét bac cao vAn con thiéu (Marschner, 1995).
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Hinh 1.Bién thién chidu cao cdy cia lodi Lantana trong sudt thai ky thi nghigm 105 ngay. S6 lidu dugc thé
hién 14 trung binh ctia 15 mAu do chiéu cao cdly cua 3 lan lap lai, p<0.05.

Control: dbi chimg;
T1: xir ly mot 14n v6i 1000 ppm Pb duy nhét;
T7: xit Iy tich liy 7 lAn véi m3i lan 1000 ppm Pb , 2 tuén 1 13n.
Suw bién thién sinh khdi cdy Lantana trong cdc nghi¢m thic
Trong lugng kho cubi cung cta 14, canh va 18 trong cac nghiém thirc khdc nhau dugce thé hién
trong hinh 2. Trong luong kho téng cong cia ddi chimg khoang 116.1+18.5 g, cla nghiém thic
1x10° ppm gidm 12% (101.8+21.0 g) va ctia nghiém thic 7x10° ppm giam 11.7% (102.4£20.8 g).
trong lugng khé ciia mdi phin khac nhau cua cdy trong nghi¢m thic 61 chimg, nghiém thirc 1x10°
ppm va 7x10° ppm khéng c6 sy khéc biét déng ké, nghia 13 ciy Lantana van tiép tuc phat trién sinh
khdi dudi tic dong cia Pb. Trong tht ca cdc trudng hop, tir sinh khéi khd téng cong lic ddu
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7.8+0.9 g, tbng sinh khoéi kho tang gép 15 1an, sau 105 ngay thi nghiém; diéu nay ching minh sy
phét trién nhanh cua céy con.
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Hinh 2.Trong lugng khé cia Lantana vio lic cudi thi nghiém. S6 ligu dugc thé hién la trung binh cia 15
mAu sinh khéi cua 3 13n lap Iai, p<0.05.

Tich lily chi trong ld, canh va ré trong cdc nghiém thitc khdc nhau
Két qua tir nghiém thac T1, T2, T3, T4, TS cho thdy ham lugng Pb trong céc phin khic nhau
cua cdy ting theo ham lugng Pb trong dat.

Ham lugng chi trong ld

Ham lugng Pb trong 14 dugce thé hién & hmh 3 (gid tri phoi nhiém chi trong 24 gid: 1.9+0. 5 mg
kg! DW trong nghiém thirc T1, 5.3+2. 9 mg kg DW trong nghiém thirc T2, 4.0+0.8 mg kg”' DW
trong nghiém thirc T3, 6.1+£2.9 mg kg DW trong nghiém thirc 4) khong c6 sur khdc biét déng ké.
Khi tang ham lugng Pb 1én 20x10 ppm trong 14 12 358.0+88.0 mg kg DW s& ¢6 su khac bi¢t dang
ké v6i nghiém thirc ddi chimg, s lugng nay tuong duong ting 447 ldn so v&i ndng d¢ ddi chimg
(0.8+0.1 mg kg’ DW).

10000

i00 — [Ej Leaﬁ

La
1 - I 1 - | I - [ I - :
Control ™ T2 T3 T4 T5

Ham lugng chi trong 14 (mg kg-1)
Leaf lead content ( mg kg-1)

| Déi chirng Different treatments  Cac nghiém thirc khéc nhau

"

Hinh 3.Ham lugng Pb trong |4 Lanfana cia cic nghiém thirc xir 1y véi cac nbng dd Pb va nghiém thirc dbi
chitng (control) .T1:1x10° ppm, T2: 2x10° ppm, T3: 4x10° ppm, T4: 10x10° ppm, T5: 20x10° ppm. S ligu
duge the hién la trung binh cta 15 mau 14 cha 3 lan ldp lai, p<0.05.

‘Ham lrgng chi trong canh

Ham luong chi trong canh thé hién & hinh 4, gi4 tri 24 gio phoi nhiém: 2.2+0.8 mg kg DW
trong nghiém thirc T1, 6.1£2.0 mg kg DW trong nghiém thic T2, 52,442.9 mg kg' DW trong
nghiém thirc 3 khong c6 sw khac biét dang ké. Khi ting dén ndng d¢ 10x10° ppm, ham lugng chi
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- trong canh 13 375 0.3 mg kg ' DW trong nghi¢ém thirc T4 va 5.6x10°+3.4 mg kg’ DW trong

nghiém thirc T5, c6 su khac biét dang ke trong nghiém thirc dbi chimg (1.9+ 1.5 mg kg! DW).
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Hinh 4. Ham lugng Pb trong canh Lantana cia céc nghi¢m thirc xir Iy v6i cac ndng doPb va_ nghiém thirc
dbi chimg (control). S& ligu dugc thé hién 12 trung binh cia 15 miu canh cua 3 1an 13p lai, p<0.05.

Ham lugng chi trong ré

Ham luong Pb trong r& thé hién & hinh 5, gi4 tri phoi nhiém chi trong 24 gid: 506+0.05 mg kg’
" DW trong nghiém thic T1, 1037 £0.3 mg kg' DW trong nghiém thirc T2, 5252 £0.5 mg kg
DW trong nghiém thirc T3, 9257+1.3 mg kg"' DW trong nghiém thirc T4 and 33337+4.1 mg kg
DW trong nghiém thac T5, ¢6 su khdc nhau déng ké v&i nghiém thirc dbi chimg (1.1£0.2 mg kg
DW). Trong médi trudng d4t cang nhiéu Pb, ham lugng Pb tich ldy trong ré, than, |4 cang cao.
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Hinh 5. Ham lugng Pb trong r& ciy Lantana cia céc nghiém thirc xir 1y véi cdc ndng d§ Pb va nghiém thirc
déi chimg (control),T1:1x10° ppm, T2: 2x10° ppm, T3: 4x10° ppm, T4: 10x10° ppm, T5: 20x10° ppm. Sé
lidu duge thé hién 12 trung binh ciia 15 mu r& cua 3 1n l4p lai, p<0.05.

2.5.Thao lufn

Pé bao vé moi trudng ciing nhu sitc khde con ngudi, trong nhifng ndm gén day, céc nha nghién
ctru ¢4 sir dung thyc vat d& giai 6 nhidm kim loai ning trong dét.

Nhitng nghién ciru trén Lantana camara L. cho thdy nhing dic tinh ting trudng trong dét 6
nhi&m va kha ning hdp thu chi dé thém vao danh s4ch thyc v4t sir dung trong nghién ciru img dung
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thuc v4t giai 6 nhiém. Ching t6i dat dugc nhimg két qua tht vi, lién quan dén kha nang ting
treong va hip thu chi cia Lantana & cac ndng d6 chi khéc nhau.

Xir Iy chi 1 14n, sau 90 ngay, phin tich su ting trudng chi tiét khi ciy Lantana camara phoi
nhi€m Pb ¢6 ndng d6 1 x 10° ppm, chiéu cao khéng ¢ gi khéc biét dang ké.Trong xir Iy ting gép
10 hoic 20 lan, Lantana bét dau c6 bidu hién héo va c6 hién tugng chuyén sang den, sau 24h xur ly,
bit ddu den tir nhing 14 gia truwdc; sau d6, hién tugng thé hién trén 14 non va sau 48 gi& xuét hién
trén hau hét céc 14 cia cdy. Nhimg cdy 1y tudng dé sir dung lam sach méi trudng 12 nhitng ciy cé
thé san xuét sinh khéi cao, két hgp véi kha nang chiu dung dugc cac chit 6 nhiém cao hon; ching.
tich lily va/hodc phan hiy cac dang chét 6 nhidm va dugc st dung trong cdng ngh¢ dung thyc vét
giai 6 nhidm. Véi tién bd cua cong ngh¢ gen, chung ta c6 the diéu khién kha niing cua cdy dé chiu
dung, tich liy, va/hodc chuyen héa chit 6 nhiém, dé tao ra nhitng cdy ly tudng dé 1am sach méi
trudng. Nhimng hleu biét v& gen co thé kiém tra nhimg co ché nay va mé& ra hoat dong ky thuat gen
dé phat trién tinh 6n dinh chi cia Lantana trong sir dung thuc vat giai 6 nhiém. Khi kha ning (mg
dung nhimg gen nay trong lam sach mbi trudng, nghién ciru thyc dia 14 céch kiém tra duy nhét dé
xdy dung tiém nang st dung thuc vét giai 6 nhiém, kha ning canh tranh va nhig rii ro lién ‘quan
dén céch sir  dung (Pilon ef al., 2002). Nghién ciu chién luoc hap thu Arabidopisis halleri d5i véi
d4t bj 6 nhiém cao cho phép gia thuyét sy hién dién cua céc hat té bao trong 4. halleri dbi véi tich
liy Zn (Elichegaray et al., 2000).

Ham luogng chi trong cac phén khac nhau cua cdy (14, canh, 1) tlly thudc vao nghiém thirc khac
nhau va thoi gian sau khl xur ly. Két qua cho thay ré’mg sau 24 gu‘r trong nghiém thirc 1x10° ppm,
ham lugng chi trong r& quan trong hon céc bQ phén trén mat dét, cao hon 250 14n trong khi mAu
dbi chl.mg ham lugng chi trong 14, canh va ré gan nhur bing nhau. Sau 105 ngay xir Iy, nghiém thirc
lxlO ppm, ham luo‘ng chi trong r& chi cao gap 10 14n so véi ham luong chi trong canh (354.3 mg
kg so v&i 33.2 mg kg’ ") va 27 14n so v6i ham lugng chi trong 14(354.3 mg kg so vGi 13.0 mg kg

. Sau 24 gio dAu tién sau khi thém Pb vao dat, ham lugng chi dang ké dugc tich iy chu yéu
trong ré va tir tir drge chuyén vao cac bd phan bén trén mit dét cia cdy, nhung ré vin 13 bd phén
hép thu quan trong.

S gia ting ham lu‘o‘ng chi dlIQ‘C hidu 16 ¢ 14 trong ngh:em thirc 20x10° ppm, trong ré va than &
nghiém thic 10x10° ppm. Néng do chi acetate 10x10° ppm va 20x10° ppm gay doc dbi véi
Lantana cho thiy ring 14 va c4c bd phén trén mat dit bit ddu héo va den sau 24 gio xir ly. Tuy
nhién, két %ué phén tich sau 48 gi¥ xir ly cho thdy ham lugng chi trong la, thén, ré trong nghiém
thirc 10x10° ppm ting. Phan tich ham lu'(;mg chi cia hai cdy con séng & nghiém thirc 10x10° ppm
va 20x10° ppm trong gan 1 nim s& dem dén cho ching ta nhiéu nghién ciru thi vi. Nhitng truong
hop nay cé thé bj dot bién nhu Schulman et al da tim ra Brassica juncea vao nim 1998.

Sau khi xir ly cach nhau 15 ngay véi dung dich chi acetate 1x10°, sau 7 Ian xir ly, khi so sanh
v6i dbi chimg, ham lugng chi trong ré £ag hon 4.4x10° 1an (l 7‘xl()3 mg kg'' so véi 0.4 mg kg™,
trong canh cao hon 133 lan (240.3 mg kg so véi 1.8 mg kg™') va trong 14 cao hon 5 lan (16.1 mg
kg' so v6i 3.3 mg kg ). Chét nhlem ban trong moi trudong sé duge tich ]uy trong ré, canh va la
nhung quan trong nhat 14 trong r&. Vi r& c6 vai trd 4n dinh quan trong trong giai 6 nhiém nhu trong
trudng hop Thlaspi caerulescens bi nhim Cd (Nedelkoska et al., 2000). So vé6i Agrostemma
githago tich liy 1.800 ppm trong dat 6 nhiém kim loa1 néng (29. 4x10 ppm), ré& Lantana c6 thé tich
liiy ham lugng cao hon 1.7x10° ppm trong dét c¢6 ndng do 7x10° ppm (Pichtel et al., 2000). RE hip
thu Cd cao hon 20 - 50 14n so véi thdm cua cdy xur ly Cd va mic d§ tdng quat cé thé so véi cay
hip thy kim loai khac (Facundo et al., 2001). R& c6 thé phat trién t6t trong dét nhiém kim loai nin g
(McGrath et al., 2001). Nhiu qua trinh c6 thé cai thién su hip thu chi nhu chit kim (chelate),
thudng sir dung trong nhiéu loi thue vat khac nhau nhu sy tich liy trong cay. Ung dung cia chét
kim chelate cho thdy dem l@l su hép thy déng k& kim loai nhir Pb, U va Au trong thén cua nhing
loai khong c6 kha ning hap thu cao, nhé ting tinh tan cia kim loai va van chuyén tir r3 I3n than
(McGrath S.P. et al, 2001). Bép cai (Brassica rapa L.), d4u den ( Vigna radiate, L. ) va lua mi
(Triticum aestzvum L) téng trudng trong dat bi nhiém chi. img dung EDTA trong dat lam tdng
dang ké nong do chi trong than va ré cua tat ca thuc vat (Shen Zhen Guo ef al., 2002). Vi vay déy
14 mdt déu réat tha vi néu (mg dyung k¥ thudt ndy trén cdy Lantana dé kham ph4 anh hudng hip thy
chi, chi dugc ly trich (Cooper et al., 1999; Wu et al., 1999; Deram et al, 2000; Bricker ef al., 2001;
Greman ef al., 2001). Nghién ciru hap thu chi phu thuoc vao pH khéc nhau va diéu kién cudng do
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4nh sang ciing rit dang quan tdm trén ciy Lantana, sy hit chi béi Salvia minima tuy thudc vao
khoang pH 3.0 — 5.0, nhung né bi anh hudng bdi cudng dd anh sang (Olguin ef al., 2002). Cac
didu kién vt ly khac nhu nhiét d§ cua hé ré giit vai trd quan trong trong hip thy chi cia Solanum
tuberrosum (Baghour Mourad et al., 2001); va nhiét dj cua cac vung trén mat dét ciing co nhiéu
anh hudng (Moreno, 2002); déy 14 nhimg dé tai nghién ctu hay dé xéc dinh kha ning hip thu chi
cua Lantana & cac diéu kién khac nhau. -

3. KET LUAN
Loai thuc vat Lantana camara.L. Verbenaceae ¢ nhiéu dic tinh:
- Kha ning hip thu Pb hon 1% trong lugng khd cia ching.

- Su téng truong nhanh cung cAp nhiéu sinh khéi dé hép thy chi. Ngoai ra, hoa dep vé nhigu
mau cé thé sir dung lam canh trong xdy dung trén dat bi 6 nhiém.

Trong diéu kién & nhiém d4t dén 4x10° mg kg ™ Pb , cdy Lantana c6 thé §6ng va t}ép thu Pb.
Hap thu Pb trong hé ré cia Lantana quan trong lic dau,co su tuong quan tot gitra nong d§ chi

trong dét va lugng chi hap thu trong cdy Lantana. Nhung sau do, Pb dugc chuyén [én tich liy
trong than va l4. ’

Trong qud trinh thi nghiém, c6 2 c4 thé Lantana c6 kha nang hap thu 10 va 20 x10° mg kg ' Pb
12 ngudn vt liéu quy dé tiép tuc nghién ciru vé cdy siéu hf’ép thu ( hyperaccumulator).

Dé nghi:
- Trdng cdy Lantana trong nhiing khu céng nghiép dé giai 6 nhiém dit.

- Ciy Lantana 1a cdy x4m 14n, nhung néu ching ta biét bién ching thanh nhimg cdy c6 nhiém
vu giai 6 nhiém dat, nhat la nhimg khu cdng nghiép thi khéng nhiing gop phan vao viéc giam cdy
xam hai ma con bién chang tré thanh cdy c6 ich.

- Nghién ciru gia ting kha nang hép thu Pb bing cac chit kim chelate EDTA.

LANTANA CAMARA L.,PLANT ACCUMULATING LEAD FROM SOILS FOR
DECONTAMINATION

Diep Thi My Hanh ), E. Garnier Zarli ®
(1) University of Natural Sciences, VNU-HCM
(2) University of Paris XII Val de Marne

ABSTRACT: From the different contaminated soils, some plants were determined to be
able to a like Heterostrema villosum. L. Asclepiadaceae, tring cd Muntingia calabura, Vetiver
Vetiveria zizanoides Poaceae.Among them, Lantana camara L. Verbenaceae is able to accumulate
the Pb like more than 1.7x10° mg kg'' Pb in the roots, a physiological trait which may be exploited
for phytoremediation of contaminated soils. There had a good correlation between lead
concentration in soil and the lead accumulation in root system of Lantana. In the control, root lead
content was 0.4 mg kg’ In soils with lead content was IxI 0° mg kg, there were no damage on
growth, plants are able to accumulate 0.4xI 0® mg kg’ DW Pb in the root. In the soils were
treated successively by lead acetate content of 1x10° mg kg™’ in each two weeks, after 7 treatments,
the soils were accumulated gradually 7x10° mg kg!, growth were not significantly different
berween plants growing in the presence or absence of lead; plants are able to accumulate 1. 7x10°
mg kg”! DW Pb in roots, more than 4400 times. Lantana can supply great biomass after 105 days
with an increasing about 15 times of dry biomasse. This study on Lantana camera L. provides the
first comprehensive on growth characteristics in polluted soils and their capacity of lead
accumulation to add in the plant material list used for researches and phytoremediation
applications.

Keys words: Lantana camara, growth, lead content, root, branches, leaves, phytoremediation
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