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1. MO PAU

Str dung thyc vat dé 1am sach dat bj nhidm kim loai 1a mot cdng nghé mai dugc nghién ctu
trong nhitng ndm gan day (Salt et al., 1995; Bert et al., 2000 — 01). Ky thuat nay ngay cang phat
trién nho vao tinh hiéu qua, kinh té va tranh duoc nhu:ng hau qua phu so véi sir dung nhiing ky
thuat khéc (Lasat, 2002). Chién lugc méi trong giai 6 nhiém dat bi nhidm kim loai nang theo
huéng sinh hoc boi co ché thyc vat chiét téch (phytoextraction) va/hoic tich liy
(phytoaccumulation) véi céc 1o thuc vat siéu hap thu (hyperaccumulator) d& dan dén phong
tr&o quan tam dén nhitng loai thuc vat cé kha niang siéu hip thu (Haag-Kerner, 1999; McGrath et
al., 1993; Robinson et al., 1997). Thuc vat c6 kha nang hap thy vadi chuyén kim loai tir dat vao
nhirng phan bén trén mat dat cua cy hoic ré, sau d6 co thé thu hoach dé dang (Garbisu et al,.
2001). Mot sb nha nghién ciru dé nghi rang chi c6 sy hap thu & nhitng phin bén trén mat dat 1a
quan trong (Baker, 1981; Sahi et al., 2002). Piéu ndy dang duoc thao luan trong khi mot vai tac
gia khéc cho rang ré 1abo phan co kha nang hip thy cao nhét (Pichtel et al., 2000; Baghour et al.,
2001; Piechalak et al., 2002). R& c6 thé tang truong tét trong dat nhidm kim loai nang (McGrath
et al., 2001). Tuy nhién, trong dét bi nhidm kim loai nang, phytoextraction kém hiéu qua hon va
khé dem lai nhitng anh huong kinh té (Robinson et al., 1998). Khi thuc vat c6 kha nang hap thu
vao r&, ré ¢ thé 1am tranh duoc di chuyén chat 6 nhiém do x6i mon vathod héa.; hoic ching co
thé chuyén dang hoat dong hoic d& bién déi sang dang 6n dinh (Xinde-Cao et al., 2002;
Krzaklewski et al., Templeton et al., 2003). Thuc vt ciing c6 thé hap thu chat 6 nhidm tir dit va
su trao di chét trong cdy s chuyén ching thanh nhitng hop chat dé bay hoi.

Ngoai ra, vi sinh vt ciing c6 nhitng kha niang ndy. Sy 6 nhidm dat co thé bt ngudn tir nguyén
t6 vi lwong (Zn, Fe, Cu, Mg), & ndng d6 cao, ching cd thé gay doc cho thuc vat va con nguoi;
hoic nhitng chat 6 nhiém khéc tham chi & ndng d6 rat thap (Pb, Cd, Hg, Ni) (Borovick, 1990).

Chi (Pb) ton tai nhiéu trong mai trudng cia ching ta do nhiéu img dung quan trong va khéc
nhau caa ching. Ngo doc Pb co thé |a nguyén nhan dan den tu vong do d6 s dung Pb dugc qui
dinh mot cach nghiém khac trong luat phap cua mot 30 qudc gia vé moi truong: cam sir dung cac
6ng dan bang Pb trong mang ludi cung cap nudc u0ng, loai bo céc hoat chat c6 chira chi trong
nhién liéu va son. Tuy nhién, nhitng diéu ndy con rat méi va chua duoc tng dung rong réi. Khu
Pb trong dit bi 6 nhiém |a didu bt budc dic biét 1a trong san xuét pin. Sy phét trién kinh té caa
mién Nam Viét Nam trong 10 nam qua dan dén sy giating phuong tién giao théng, va phét trién
cong nghi¢p va ndng nghiép la mét trong nhitng nguyén nhan gay 6 nhiém phirc tap (CO, CO,
Pb), céc t6 chirc moi trudng quan tam dén vain dé & nhidm chi va vi ¢c nghién cau dé tim nhirng
lodi thyc vat cd kha nang giai 6 nhiém Pb trong dat 1a mot cong viéc cip béach va can thiét.

2.VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1.Piadiém thu miu dé tim kiém loai thwc vat c6 kha ning hap thu Pb

Vi tri nghién ctru duoc chon 1a nhitng noi ¢6 kha nang bi nhiém chi cao quanh TP H) Chi
Minh, thu miu ¢ nhitng tuyén cd mat do giao théng cao nhu xa cang mién Tay, bén xe An
Suong, tram giao théng s6 1, vong xoay Phl Lam, duong Cach Mang thang 8 va tuyén duong
chinh tir TP.HCM dén Long An, huéng chinh di vé dong bang sbng Ciru Long va khu vic nha
may pin accuy Dong Nai xung quanh dudng cong thodt nude thai. Mau dat: tai cac dia diém trén,
thu mau dit & 3 vi tri khéc nhau, & do sau 0 — 20 cm, sau d6 tron déu mau dat va phan tich ham
lwong chi.
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Chon cac mau thyc vat sdng trén tirng viing dat twong tng dé thu mau va duoc dem vé phong
thi nghiém, dinh danh tén khoa hoc va phén 7t|'ch ham lwong Pb d chon nhitng [oai thuc vat co kha
nang hap thu Pb cao va sinh truang manh dé thyuc hién tiép cac nghién ciru vé co ché hap thu.

2.2.Thi nghiém xéac dinh ngudng va co quan hip thu Pb cia cay Lantana

Sau khi xé&c dinh dugc lodi thom 6i Lantana camara L. Verbenaceae c6 kha ning giai 6
nhidm t5t so véi cé&c lodi khéc, cdy Lantana dugc trong dé nghién ciru ngudng va co quan hap thu
Pb ctia cdy. Chon nhitng cdy c6 duoc tir phuong phép giam canh, cé do tang truong dong déu dé
|am thi nghiém. Dat va nudc tudi duoc phan tich ham luong Pb ty nhién d¢é dam bao méi truong
thi nghiém ban dau khdng c6 Pb . Sau 4 tuan trong, cac cay duoc xir ly ddng loat véi acetate Pb,
chiathanh 316:

- 16 1: xir ly 1 14n véi Pb c6 ndng d6 khéc nhau, bao gdm 6 nghiém thic: ddi chang khdng
c6 Pb,1 x 10° ppm, 2 x 10° ppm, 4 x 10° ppm, 10 x 10° ppm va 20 x 10° ppm . Mai
nghiém thirc c6 5 cay, 3 lan lap lai .

- 16 2: xir ly nhiéu lan véi Pb c6 ndng do thap nhung tich liy cao dan: cdy dugc xi 1y cu 2
tuan 1 1an, mdi 1an 1x10° ppm Pb, 5 cay duoc lap lai 3 lan.

Tét ca cac cay duoc tudi 100ml nuéc mdi ngay trong suot thi nghiém dé tranh rra troi Pb ra
ngoal chau.Trong qua trinh thi nghiém, chiéu cao va sb canh cip 1 vacap 2 déu duoc do va dém,
15 ngay mét lan. Cubi thi nghiém, céc co quan cia cdy gom |4, canh, ré dugc xéc dinh trong
lwong tuoi va khd bing cach siy & 80°C.

2.3. Phéan tich ham lwgng chi

Sau khi két thiic mdi thi nghiém, cac mau 14, nhanh, ré ciia tat ca céc céy trong cling mot
nghiém thic duoc thu va say khd ¢ 80°C, sau d6 dugc nghién, tron déu va phan tich ham lugng
Pb bang ICP (Varian Liberty series 2 Plasma, 1996). Tat ca c4c s liéu do dém déu duoc tinh xéc
xuit théng ké, tir sb lidu caa 3 1an lap lai, 6 léch chuan ¢ mirc p<0.05.

2.4.Két qua

Phét hién 10ai thuc vit ¢ kha nang hdp thu Pb

Theo tiéu chuan ADEME (1995), ham luong Pb trong dét khong bi nhiém rat khac nhau, bién
thién tir 2 — 44 ppm, ngudng t6i dala 100 ppm. Bang s 1 cho thay, trong sb nhirng vi tri dieutra
ham lugng Pb trong dat & xung quanh cong thoét nuéc thai nha méay pin accuy Dong Nai rat cao,
chi co6 dat & vong xoay Phi Lam va truc giao théng chinh TP HCM - Long An con nam dudi
ngudng cho phép, con lai dit & céc vi tri khac déu bi nhiém Pb. Trong sb céc loai thuc vat moc
xung quanh nha méy pin accuy, chi c6 2 loa c6 ham luong Pb tich Iy cao trong céy, dé laloa
Heterostrema villosum véi ndng d6 Pb 141990 mg kg™ va lod Lantana camara L. Verbenaceae
v6i ndng do Pb 1a 650 mg kg™. So véi nhitng loai thuc vat duoc tim thiy & nhitng vi tri 6 nhidm
khéc, kha nang tich lily Pb trong cdy thap. Lod Lantana c6 kha ning hap thu thap hon loa
Heterostrema villosum, nhung kha ning sinh truong cao va nhanh, do d6 dugc chon dé thuc hién
nhitng thi nghiém tiép theo dé xac dinh |a lod cd kha ning sir dung trong phuong phép
phytoremediation.

Bang 1. Ham lugng Pb trong dat va nhitng loai thuc vat khao sét vakha nang hap thu Pb

cuaching
biadiém thu mau Ham luong Pb Loai thuc vat khao sat Ham lugng Pb
trong dat (ppm) trong cay ( ppm)
Cbng thdi nha may pin Heterostrema villosum 1990
accuy bong Nai 10900 Lantana camara 650




TAP CHi PHAT TRIEN KH&CN, TAP 10, $0 01- 2007

Bén xe An Suong 217 Eulesine 0,20
Bén xe xa cang mién 770 Poaceae 1 0,15
Téy
buong CMT8 200 Echinochloa 0,30
Tram giao thong s6 1 188 |pomea 1,05
Vong xoay Phi Lam 46 Cyperus triatatus 0,50
Truc giao théng chinh 76 Acanthus 9,7
TPHCM- Long An Casuarina 14
Cordia 8
Ixora 7,8
Manilkara 5
Muntingia 15
Bougainvillea 12
Caesalpinia sp. 13

Nguéng va co quan hap thu Pb ciia cay Lantana

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

- Céc céy & cac nghiém thirc dbi chang va xu Iy dén 4x10° ppm Pb ¢ sinh truéng binh
thuong.Nhu vay, cdy Lantana chiu dung duoc mirc do 6 nhiém dén 4x10° ppm Pb .

- Riéng céc cay & 2 nghiém thirc 10x10° ppm va 20x10° ppm, cdy dA chét sau 6 ngay thi
nghiém. Tuy nhién, c6 2 cdy Lantana, mot & nghiém thirc 10x10° ppm va mot & 20x10° ppm van
sinh truéng binh thuong. Py 1a 2 cdy dic biét, ching da duoc tiép tuc giam canh cho nhiing
nghién curu tiép theo.

- Ham luong Pb duoc hip thu nhidu nhat & r&, ké dén |a canh va sau do 1ala Kha nang hip
thu Pb tinh trén trong luong khé dat trén 1%.

Béang 2.Tinh trang cdy Lantana sau khi xur ly va mic do hip thu Pb cualavaré cac nghiém thirc
sau 24h xtr ly & cac nong do Pb khac nhau.

Thoi giansau | Déi chung T1 T2 T3 T4 T5
xu ly 1x10° 2x10° 4x10° 10x10° 20x10°
ppm ppm ppm ppm ppm
Tinh trang Binh Binh Binh Binh Binh Binh
thuong thuong thuong thuong thuong thuong
Ham luong Pb 0,8 1,9ns 5,3ns 4,0ns 6,1ns 1499*
trong la
Ham luong Pb 1,9 2,2ns 6,1ns 52,4ns 375* 5679*
trong canh
Ham lugng Pb 11 506* 1037* 5252* 9257* 33337*
trong ré

NS: khéc biét khdng dang ké so véi ddi chirng; * khéc biét dang ké so véi ddi chirng.

Sy tang truong cua thyc vit.
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Theo phan tich Anova, chidu cao cay trong déi chirng va nghiém thirc 1x10° ppm khéng cd sur
khéc biét dang ké. Céach 15 ngay mot lan, thém vao dt chi acetate c6 ndng do 1x10° ppm, trong
sudt 90 ngdy, & cudi thi nghiém khong thiy cd sy khéc biét dang ké vé tang truong cua cay.

Két qua ndy cho thay dudi téc dong tich Iy tir tir caa Pb, cho dén nong do cao (7x10° ppm),
Lantana van song duoc trong dat 6 nhidm. Vao cudi thi nghiém, sau 90 ngay, cac nghiém thic
dbi chang vaxu ly véi Pb déu co6 khuynh huéng giam tang truong, sy suy giam nay co thé do cay
16, trong trong chau, lugng nuéc khong du do chi tusi 100ml dé trénh rira tréi ra ngoai; hoac
ciing c6 thé, sy giam tang truong ciing dé dép tng véi si chiu dung Pb. Giam tang tang truong
trong dap ung chiu Cd ciing dugc quan séat trén cdy Phaseolus vulgaris (Poschenrieder et al.,
1989) va céc load Brassica khéc nhau sau khi phoi nhiém qua mic véi Zn hoic Cu (Ebbs va
Kochian, 1994).

Trong 2 thap ky qua, ¢ rat nhiéu bdo céo vé kim loai nang nhu cadmium, chromium, chi, va
Hg trong thuc vat bac cao. Hau hét cac béo céo déu quan tam dén khia canh 6 nhiém méi truong,
sir hién dién caa kim loai nang trong chudi thirc an, va se khéc nhau vé mat di truyén ¢ cac mac
dd nhiém doc kim loai ning trong thuc vat (Ersnt va Joose van Damme, 1983); nhung nhitng
bang chirng thuyét phuc vé& anh huang c6 loi caa nhitng kim loai nang ndy 1én su ting truong caa
thuc vat bac cao van con thiéu (Marschner, 1995).

16
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Chiéu cao cay (cm)
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Hinh 1.Bién thién chicu ceo cay cualoai Lantana trong sudt thoi ky thi nghigm 105 ngay. S5 ligu dugc the
hién latrung binh cia 15 mau do chiéu cao cdy cia 3 lan lap lai, p<0.05.

Control: di chirng;
T1: xar ly mot 1an véi 1000 ppm Pb duy nhét;
T7: xu ly tich Iy 7 1an véi mdi lan 1000 ppm Pb, 2 tuan 1 lan.
S bién thién sinh khei cay Lantana trong cac nghiém thirc
Trong lugng khd cudi cling cual4, canh varé trong cac nghiém thirc khac nhau dugc thé hién
trong hinh 2. Trong luong khd téng cong cua ddi chirng khoang 116.1+18.5 g, cia nghiém thirc
1x10* ppm giam 12% (101.8+21.0 g) va cua nghiém thirc 7x10% ppm giam 11.7% (102.4+20.8 ).
trong luong khd cia mdi phan khac nhau cia cdy trong nghiém thirc dbi chirng, nghiém thirc
1x10° ppm va 7x10° ppm khdng c6 sir khéc biét dang ké, nghia |a cly Lantana van tiép tuc phét
trién sinh khdi dudi tdc dong caa Pb. Trong tit ca cac trudng hop, tir sinh khdi khd tdng cong lic
dau 7.8+0.9 g, tong sinh khéi kho tang gap 15 lan, sau 105 ngay thi nghiém; diéu nay chirng minh
su phét trién nhanh caa cay con.
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Hinh 2.Trong lugng kho ciia Lantana vao ltc cubi thi nghiém. S5 liéu duoc the hign latrung binh ciia 15
mau sinh khéi caa 3 1an lap lai, p<0.05.

Tich liy chi trong |14, canh va ré trong cac nghiém thirc khac nhau
Két qua tr nghiém thirc T1, T2, T3, T4, T5 cho thiy ham lugng Pb trong céc phan khéc nhau
cua céy tang theo ham lugng Pb trong dat.

Ham luong chi trong l1a

Ham luong Pb trong |4 duoc thé hién & hinh 3 (gia tri phoi nhidm chi trong 24 gio: 1.9+0.5
mg kg™* DW trong nghiém thuc T1, 5.3+2.9 mg kg™* DW trong nghiém thirc T2, 4.020.8 mg kg™
DW trong nghiém thirc T3, 6.1+2.9 mg kg™ DW trong nghiém thirc 4) khdng c6 sy khéc biét
dang ké. Khi tang ham lugng Pb 1én 20x10° ppm trong 14 1a 358.0+88.0 mg kg™ DW s8 ¢6 su
khéc bigt dang ké véi nghiém thirc déi chirng, sb lwong ndy tuong duong ting 447 1an so voi
nong do doi chirng (0.8+0.1 mg kg 'DW).

10000

s
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Hinh 3.Ham lugng Pb trong 14 Lantana caa cac nghiém thire 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 li¢u
dugc thé hign latrung binh cua 15 miu la caa 3 1an Iap lai, p<0.05.

Ham luwong chi trong canh
Ham lugng chi trong canh thé hién & hinh 4, giatri 24 gio phoi nhidm: 2.2+0.8 mg kg* DW
trong nghiém thirc T1, 6.1+2.0 mg kg™ DW trong nghiém thirc T2, 52,4+2.9 mg kg™ DW trong
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nghiém thirc 3 khdng cd s khéc biét dang ké. Khi ting ¢én ndng d6 10x10° ppm, ham luong chi
trong canh la 375 +0.3 mg kg ™ DW trong nghiém thirc T4 va 5.6x10°+3.4 mg kg™ DW  trong
nghiém thirc T5, ¢d sur khéc biét dang ké trong nghiém thirc d6i ching (1.9 1.5 mg kg™ DW).

Ham luong chi trong than (mg kg-1)

Lead content in branches (mg kg-1)
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Doi chtng 4 nghiem thic khac nhau _
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Hinh 4. Ham lugng Pb trong canh Lantana cua cac nghiém thic xt 1y véi cac nong d6 Pb vanghiém thirc
doi chirng (control). So li¢u duoc the hién latrung binh cua 15 mau canh cua 3 lan [ap lai, p<0.05.
Ham luong chi trong re

Ham lugng Pb trong ré thé hién ¢ hinh 5, gia tri phoi nhiém chi trong 24 gio: 506+0.05 mg
kg™ DW trong nghiém thirc T1, 1037 £0.3 mg kg' DW trong nghiém thiac T2, 5252 +0.5 mg
kg DW trong nghiém thic T3, 9257+1.3 mg kg DW trong nghiém thirc T4 and 33337+4.1 mg
kg™ DW trong nghiém thirc T5, c6 sy khéc nhau dang ké véi nghiém thic dbi chirng (1.1+0.2 mg
kg™ DW). Trong mdi truong dat cang nhiéu Pb, ham lwong Pb tich liy trong ré, than, 14 cang cao.
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Hinh 5. Ham luong Pb trong ré cay Lantana cia cac nghiém thirc xir Iy véi cac ndng do Pb vanghiém thac
déi ching (control), T1:1x10° ppm, T2: 2x10° ppm, T3: 4x10° ppm, T4: 10x10° ppm, T5: 20x10° ppm. S6
liéu dugc thé hién latrung binh cia 15 mau ré cua 3 lan |ap lai, p<0.05.
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2.5.Thao luan

Dé bao vé méi truong ciing nhu sirc khée con ngudi, trong nhitng nim gan day, cac nha
nghién ciru da sir dung thuc vat dé giai 6 nhiém kim loai ning trong dat.

Nhitng nghién ciru trén Lantana camara L. cho thay nhitng dic tinh ting truong trong dét 6
nhiém va kha nang hap thu chi dé thém vao danh séch thyuc vét st dung trong nghién ciu tng
dung thyc vat giai 6 nhidm. Chang téi dat dugc nhirng két qua tha vi, lién quan dén kha nang ting
truang va hip thu chi cia Lantana ¢ cac nong do chi khéc nhau.

Xu ly chi 1 1an, sau 90 ngay, phan tich sur tang truong chi tiét khi cédy Lantana camara phoi
nhiém Pb ¢ nong do 1 x 10° ppm, chiéu cao khéng co gi khéc biét dang ké.Trong xt |y ting gip
10 hozc 20 lan, Lantana bat dau cé biéu hién héo va co hién tuong chuyén sang den, sau 24h XU
ly, bat dau den tir nhitng 14 gia trude; sau d6, hién tuong thé hién trén 14 non va sau 48 gio xuit
hién trén hau hét céc 14 cua cdy. Nhiing cay ly tuong dé sir dung |am sach méi trudng |a nhirng
céy c6 thé san xuat sinh khdi cao, két hop véi kha nang chiu dung duoc cac chat 6 nhigm cao
hon; chiing tich lily va/hoac phan huy c&c dang chat 6 nhiém va dugc sir dung trong cong ngh¢
dung thuc vat giai 6 nhidm. Véi tién bo caa cdng nghé gen, ching ta co thé diéu khién kha ning
ctia cdy dé chiu dyng, tich lity, valhoic chuyén hda chit 6 nhidm, dé tao ra nhiing cay |y tuong dé
lam sach méi truong. Nhitng hiéu biét vé gen c6 thé kiém tra nhitng co ché ndy va mo ra hoat
dong ky thuat gen dé phét trién tinh 6n dinh chi caa Lantana trong st dung thuc vat giai 6 nhiém.
Khi kha nang tng dung nhitng gen nay trong lam sach mdi truong, nghién ciu thuc diala cach
kiém tra duy nhat dé xay dung tiém nang sir dung thyc vat giai 6 nhidém, kha nang canh tranh va
nhitng rai ro lién quan dén céach sir dung (Pilon et al., 2002). Nghién ciru chién lugc hip thu
Arabidopisis halleri ddi véi dit bi 6 nhiém cao cho phép gia thuyét sy hién dién caa cac hat té
bao trong A. halleri dbi véi tich lily Zn (Elichegaray et al., 2000).

Ham lugng chi trong c&c phan khéc nhau cia cdy (14 canh, ré) tly thuoc vao nghiém thic
khéc nhau va thoi gian sau khi xir ly. Két qua cho thiy rang sau 24 gio, trong nghiém thirc 1x10°
ppm, ham luong chi trong r& quan trong hon céc bo phan trén mat dat, cao hon 250 |an trong khi
mau ddi chung ham luong chi trong 14, canh va ré gan nhu bang nhau. Sau 105 ngay xu ly,
nghiém thirc 1x10° pom, ham lugng chi trong ré chi cao gap 10 lan so véi ham lugng chi trong
canh (354.3 mg kg so véi 33.2 mg kg ) va 27 Ian so véi ham luong chi trong 14 (354.3 mg kg™
so v6i 13.0 mg kg b, Sau 24 gio dau tién sau khi thém Pb vao dit, ham luong chi dang ké duogc
tich Ity cha yéu trong ré vatir tir dwoc chuyén vao c&c bo phan bén trén mat dat cua cdy, nhung
ré van labo phan hap thy quan trong.

Sir giatang ham luong chi duoc hiéu rd ¢ 14 trong nghiém thirc 20x10° ppm, trong ré va than
& nghi¢m thirc 10x10° ppm. Nong do chi acetate 10x10° ppm va 20x10° ppm gay doc doi Vi
Lantana cho thiy riang |4 va cac b phan trén mat dat bit dau héo va den sau 24 gio xir ly. Tuy
nhién, két qua phan tich sau 48 gio xu ly cho thiy ham lugng chi trong 14, than, ré trong nghiém
thirc 10x10° ppm tang. Phan tich ham lugng chi cua hai cdy con sbng & nghiém thirc 10x10° ppm
va 20x10° ppm trong gan 1 nam s3 dem dén cho chiing ta nhidu nghién ciru tha vi. Nhirng trudng
hop ndy c6 thé bi dot bién nhu Schulman et al d&tim ra Brassica juncea vao nam 1998.

Sau khi xtr ly cach nhau 15 ngdy véi dung dich chi acetate 1x10°, sau 7 lan xir ly, khi so sanh
Véi ddi ching, ham luong chi trong ré cao hon 4.4x10° 1an (1.7x10° mg kg™ so véi 0.4 mg kg™),
trong canh cao hon 133 1an (240.3 mg kg™ so véi 1.8 mg kg™) vatrong 1a cao hon 5 1an (16.1 mg
kg™ so véi 3.3 mg kg™"). Chat nhiém ban trong méi trudong s& dugc tich lity trong ré, canh vala
nhung quan trong nhét |a trong ré. Vi ré o vai trd an dinh quan trong trong giai 6 nhiém nhu
trong truong hop Thlaspi caerulescens bi nhiém Cd (Nedelkoska et al., 2000). So Vi
Agrostemma githago tich iy 1.800 ppm trong dat 6 nhim kim loai ning (29.4x10° ppm), ré
Lantana cd thé tich Iiily ham lwong cao hon 1.7x10° ppm trong dét c6 nong do 7x10° ppm (Pichtel
et al., 2000). R& hip thu Cd cao hon 20 — 50 14an so véi tham caa cay xir ly Cd va mirc do tong
quét c6 thé so vai cdy hap thu kim loai khac (Facundo et al., 2001). R& c6 thé phét trién tét trong
dat nhidm kim loai nang (McGrath et al., 2001). Nhiéu qua trinh c6 thé c&i thién sy hap thy chi



Science & Technology Development, Vol 10, No.01- 2007

nhu chit kim (chelate), thuong sir dung trong nhidu lodi thuc vat khac nhau nhu s tich Iy trong
céy. Ung dung ctia chat kim chelate cho thay dem lai sy hap thu dang ké kim loai nhu Pb, U va
Au trong than cia nhitng lodi khong ¢ kha niang hap thu cao, nho tang tinh tan caa kim loai va
van chuyén tir ré 13n than (McGrath S.P. et a, 2001). Bip cai (Brassicarapa L.), dau den ( Vigna
radiate, L.) valtami (Triticum aestivum L.) ting truéng trong dét bi nhiém chi. tng dung EDTA
trong dat 1am ting dang ké nong do chi trong than varé caatét ca thuc vat (Shen Zhen Guo et al.,
2002). Vi vay day lamot déu rat tha vi néu tng dung k§ thut ndy trén cay Lantana dé kham pha
anh huang hap thu chi, chi duoc ly trich (Cooper et al., 1999; Wu et al., 1999; Deram et al, 2000;
Bricker et al., 2001; Greman et al., 2001). Nghién ciru hap thu chi phu thugc vao pH khéc nhau
va diéu kién cuong d6 anh sang ciing rat dang quan tam trén cly Lantana, sy hit chi boi Salvia
minima tuy thuéc vao khoang pH 3.0 — 5.0, nhung né bi anh hueng béi cuong d6 anh sang
(Olguin et al., 2002). Cac diéu kién vat ly khac nhu nhiét 6 ciahé ré gitr vai trd quan trong trong
hap thu chi cia Solanum tuberrosum (Baghour Mourad et al., 2001); va nhiét d¢ cia cAc ving
trén mat dat ciing c6 nhidu anh huéang (Moreno, 2002); déy 1a nhirng dé tai nghién ciru hay dé xéc
dinh kha nang hap thu chi cia Lantana & céc diéu kién khéc nhau.

3. KET LUAN

Loa thuc vat Lantana camara.L. Verbenaceae c6 nhiéu dic tinh:

- Kha nang hdp thu Pb hon 1% trong luong khé caa chdng.

- Sy tang truong nhanh cung cap nhiéu sinh khéi dé hap thu chi. Ngoai ra, hoa dep va

nhiéu mau c6 thé sir dung lam canh trong x8y dung trén dat bj 6 nhiém.
~ Trong diéu ki¢n 6 nhidm dét dén 4x10° mg kg * Pb, céy Lantana c6 thé song va hap thu Pb,
Hap thu Pb trong h¢ ré cua Lantana quan trong lGc dau,co sy tuong quan tot gitra nong do chi
trong dat va luong chi hap thu trong cdy Lantana. Nhung sau d6, Pb dugc chuyén 1én tich Iay
trong than vala

Trong quéa trinh thi nghiém, ¢6 2 cathé Lantana co kha nang hép thy 10 va 20 x10° mg kg *
Pb languon vat liéu quy deé tiép tuc nghién ciru vé céy siéu hap thu ( hyperaccumulator).

Dé nghi:

- Trong cdy Lantana trong nhitng khu cong nghiép dé giai 6 nhidm dat.

- Céy Lantana |a cdy xam lan, nhung néu chiing ta biét bién chiing thanh nhiing cay c6
nhiém vu giai 6 nhiém dat, nhat a nhitng khu cdng nghiép thi khong nhirng gop phan vao viéc
giam c8y xam hai macon bién ching tré thanh cay cé ich.

- Nghién ciru giating kha niang hip thu Pb bang c4c chat kim chelate EDTA.

TAI LIEU THAM KHAO

[1]. Ademe. Les micropolluants métalliques dans les boues résiduaires des stations
d'épuration urbaines, Collection Ademe « Vadorisation agricole des boues
d épuration »., (1995).

[2]. Angela Haag-Kerner, Holger J. Schéfer, Senta Heiss, Cornelia Walter and Thomas
Rausch. Cadmium exposure in Brassica juncea causes a decline in transpiration rate
and leaf expansion without effect on photosynthesis. Journal of Experimental Botany,
50, 1827 — 1835., (1999).

[3]. Bagdhour M., Moreno Diego A., Villora Gemma, Hernandez Joaquin, Castilla Nicolas,
Romero Luis. Phytoextraction of Cd and Pb and physiological effects in potato plants



TAP CHi PHAT TRIEN KH&CN, TAP 10, $0 01- 2007

[4].
[S].

[6].

[7].

[8].

9.

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

(Solanum tuberosum var. Spunta): Importance of root temperature. Journa of
agricultural and food chemistry Print. 2001; 49 ( 11): 5356- 5363., (2001).

Baker AJM. Accumulators and excluders-strategies in the response of plants to heavy
metals. J. Plant. Nutr. 3 : 643-654., (1981).

Borovick AJ. Characteritics of metals in biological systems. In : Heavy metal tolerance
in plants: evolutionary aspects. A. Shaw , ed., pp. 3-5CRC Press, Boca Raton, Floride,
USA., (1990).

Bricker Timothy J, Pichtel John, Brown Hugh, Simmons Misty. Phytoextraction of Pb et
Cd from a superfund soil: effects of amendments and croppings. Journal of
environmental science and health. Part A. Toxic hazardous substances and
environmenta engineering. 36 (9):1597- 1610., (2001).

Cooper E M, Sims J T, Cunningham S D, Huang J W, Berti W R. Chelate assisted
phytoextraction of lead from contaminated soils. Journal of environmental quality 28
(6) : 1709-1719., (1999).

Dahmani Muller H, Van Oort F, Balabane M. Metal extraction by Arabidopsis halleri
grown on an unpolluted soil amended with various metal bearing solids : a pot
experiment. Environmental pollution 1987. 2001. 114 (1) : 77-84., 2001).

Delorme T A, Gagliardi J V, Angle J S, Chaney R L. Influence of the zinc
hyperaccumulator Thlaspi caerulescens J &C Presl and the non-metal accumulator
Trifolium pratense L. on soil microbial populations. Canadian journal of microbiology.
47 (8) 773-776., (2001).

Deram A., Petit D., Robinson B., Brooks- R, Gregg P., Van Haluwyn C. Natural and
induced heavy metal accumulation by Arrhenatherum elatius; Implications for
phytoremediation., (2000).

Ebbs SD, Kochian LV. Toxicity of zinc and copper to Brassica species. implications for
phytoremediation . Journal of Environnmental Quality 26, 776- 781., (1997).

Elichegaray M, ed, Van Oort Folkert, ed, Dahmani Muller H, Balabane M, Denaix L,
Gelie B. Etude de trois espéces végétales métallophytes : quantification, localisation et
spéciation d’ éléments métalliques (Zn, Pb, Cu, Cd) a différentes échelles ; évaluation de
la faisabilité d'application a la réhabilitation des sols pollués. Agence de
I”Environnement et de la Maitrise de I'Energie, Paris, France; INRA science du sol.
Versdlles 75 p., (2000).

Ernst WHO. Bioavaibility of heavy metals and decontamination of soils by plants.
Applied Geochemistry. 11, 163-167., (1996).

Facundo Rivera- Becerril, Catherine Calantzis, Katarzyna Turnau, Jean - Pierre
Caussanel, Andrei A. Bdimov, Silvio Gianinazzi, Reto J. Strasser rand Vivienne
Gianinazzi- Pearson. Cadmium accumulation and buffering of cadmium- induced stress
by arbuscular mycorrhiza in three Pisum sativum .L. genotypes. Journal of Experimental
Botany, 53, 1177- 1185., (2001).

Garbisu Carlos, Alkorta Itziar. Phytoextraction : A cost effective plant-based technology
for the removal of metals from the environment. Bioresource technology. 77(3) : 229-
236., (2001).

Heaton T, Lee A, Tdlman G. Stomata in senescence leaves. guard cell viability and
regulation of stomatal function in Nicotiana glauca. In: Thomson WA, Nothnagel EA,
Huffaker RC, eds. Plant senescence: its biochemistry and physiology. Proceedings of the
10" annual symposium in plant physiology, 198-214., (1987).

Krzakelwki Wojciech, Pietrzykowski Marcin. Selected physico-chemical properties of
zinc and lead ore tailings and their biological stabilisation. Water air and soil pollution
141 (1-4): 125-142., (2002).



Science & Technology Development, Vol 10, No.01- 2007

[18]

[19].
[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

[30].

[31].

[32].

[33].

. Lasat Mitch M. Phytoextraction of toxic metals : a review of biological mechanisms.
Journal of environmental quality 31(1) : 109-120., (2002).

Marschner H., Mineral nutrition of higher plants. Second edition. Academic press Inc,
434- 435., (1995).

Macnair MR. The genetics of metal tolerance in vascular plants. New Phytologist 124,
541-559., (1993).

McGrath S P, Zhao F J, Lombi E, Powlson David, ed, Bateman Geoffed, Davies Keith,
ed, Gaunt John, ed, Hirsch Penny, ed, Barlow Peter, ed. Plant and rhizosphere processes
involved in phytoremediation of metal contaminated soils; Proceedings of the
Millenium Conference on Rhizosphere Interactions, IACR Rothamsted, U.K, 10-12 april
2000. Plant and soil. 2001. 232(1-2) : 207-214., (2001).

Moreno Diego A., Villora Gemma, Hernandez Joaquin, Castilla Nicolas, Romero Luis.
Accumulation of Zn, Cd, Cu and Pb in Chinese cabbage as influenced by climatic
conditions under protected cultivation. Journal of agricultural and food chemistry- Print.
2002; 50 (7): 1964- 1969., (2002).

Nedelkoska TV, Doram PM. Characteristics of heavy metal uptake by plant species with
potential for phytoremediation and phytomining. Minerals engineering 2000; 13 (5):
549- 561., (2000).

Olguin EJ, Hernandez E, Ramos |. The effect of both different light conditions and the
pH value on the capacity of Salvia minima Baker for removing cadmium, lead and
chromium. 1SEB meeting. Phytoremediation , Leipzig, Germany, May 2001. Acta
biotechnologica, 2002, 22 ( 1-2), 121- 131., (2002).

Pichtel J, Kuroiwa K, Sawyerr H T, Distribution of Pb, Cd, and Ba in soils and plants of
two contaminated sites. Environmental pollution 1987-2000. 110(1) : 171-178., (2000).
Piechalak Aneta, Tomaszewska Barbara, Baralkiewicz, Malecka Arleta. Accumulation
and detoxification of lead in legumes. Phytochemistry, 2002; 60( 2): 153-162., (2002).
Pilon- Smits Elizabeth, Pilon Marinus, Conger B.V. Phytoremediation of metals using
transgenic plants. Critical reviewsin plant sciences. 2002; 21( 5): 439- 456., (2002).
Pollard A. Joseph, Powell Keri Dandridge, Harper Frances A., Smith J. Andrew. The
genetic basis of metal hyperaccumulation in plants. Critical reviews in plant sciences.
2002; 21 (6): 539- 566., (2002).

Poschenrieder C, Gunsé B, Barcelo J. Influence of cadmium on water relations,
stomatal resistance, and abscisic acid content in expanding bean leaves. Plant
Physiology 90, 1365- 1371., 1989).

Robinson B, Leblanc M, Petit D, Brooks R, Kirkman J, Gregg P. The potential of
Thlaspi caerulescens for phytoremediation of contamined soils. Plant Soil 203: 47-56.,
(1998).

Sahi Shivendra V., Bryant Natalie L, Sharma Nilesh C, Singh Shree R. Chracterization
of a lead hyperaccumulator shrub, Sesbania drummondii. Environmental science and
technology. 2002; 36 (21): 4676- 4680., (2002).

Sat DE, Blaylock M, Kumar NPBA, Dushenkov V and Endey BD. Phytoremediation
: a novel strategy for the removal of toxic metals from the environment using plants.
Biotechnology 13, 467-474., (1995).

Schulman RN , Salt D.E.,, Rassin I.. Isolation ans partial characterization of a lead
accumulating Brassica juncea mutant. Theoretical and Applied Genetics. 1999; 99 ( 3-
4): 398- 404., (1999).



TAP CHi PHAT TRIEN KH&CN, TAP 10, $0 01- 2007

[34].

[35].

[36].

[37].

[38].

Schwartz Christophe, Gérard Emilie, Perronnet Karen, Mordl Jean Louis.Measurement
of in situ phytoextraction of zinc by spontaneous metallophytes growing on a former
smelter site. Science of the total environment . 279 (1-3) : 215-221., (2001).

Shen Zhen Guo, Li Xiang Dong, Wang Chun Chun, Chen Huai Man, Hong Chua, Lead
phytoextraction from contaminated soil with high biomass plant species. Journal of
environmenta quality. 2002; 31 (6): 1893- 1900., (2002).

Xinde - Cao, MA Lena Q, Ming Chen, Singh Satya P, Harris Willie G. Impacts of
phosphate amendments on lead biogeochemistry at a contamined site. Environmental
science and technology, 36 (24) : 5296-5304., (2002).

Templeton Alexis S, Trainor Thomas P, Spormann Alfred M, Newville Mathew, Sutton
seven R, Dohnalkova Alice, Gorgy Yuri, Brown Gordon E JR. Sorption versus
biomineralization of Pb within Burkholderia cepacia biofilms. Environmental science
and technology, 37 (2) : 300-307., (2003).

Wu J., Hsu F.C., Cunningham S.D. Chelate-assisted phytoextraction : Pb availability,
uptake, and translocation constraints. Environmental science and technology. 1999; 33 (
11): 1898- 1904., (1999).



