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TOM TAT

Hiéu quéa xt ly déng clia cd Vetiver trong 4 méi trwdng dat - dat cat véi ham lwong chét
htru co' cao (MD1); dat cat véi ham lwong chét hivu co thap (MD2); dat thit véi ham lwong chét
htru co cao (MD3) va dat sét véi ham lwong chat hitu co thap (MP4) - véi cac ndéng dé Cu
trong dat to» 0 -100 ppm da dwoc nghién ciru. Két qua cho thay cé Vetiver co khd nang sinh
trwdng binh thuwdng va hép thu Cu trong cac méi trwong dat & nhiém khac nhau. Néng dé Cu
trong dat cang tang, cé Vetiver hdp thu Cu cang tang. Hiéu qua xt& ly Cu cla cd Vetiver sau 3
thang thi nghiém kha cao (0,59% - 0,82%). Két qua nghién ctru cho thay.

ABSTRACT

The copper (Cu) removal efficiency of vetiver grass from the four various soil types --
sandy soil with abundant organic matter (MD1); sandy soil with poor organic matter (MD2); clay
soil with abundant organic matter (MD3); clay soil with poor organic matter (MD4) with Cu
concentrations in soil between 0 -100 ppm was studied. The statistical analysis indicated that
Vetiver could grow normally and absorb copper in different contaminated types of soil. Vetiver's
uptake ability of copper increased as the level of copper in various soil types increased. The Cu
removal efficiency of vetiver grass after 3 months was fairly high (0.59 — 0.82%). Therefore,
vetiver grass can be used for copper phytoextraction and phytostabilization.

1. Pit van dé

Dong 12 mot nguyen td vi luong rat can thiét cho thuc vét, c¢6 vai trd quan trong
d6i v6i qua trinh trao ddi chat trong té bao va Ia thanh phan, cau tric cia cac protein va
enzyme. Tuy nhién, & ndng d6 cao Cu trd thanh yéu té cuc ky doc hai ddi véi qua trinh
trao d6i chat cua té bao. Dbi véi dat ndng nghiép, gidi han cho phép dbi voi Cu 1a
50ppm (TCVN;7209 - 2002).

Cong nghé thuc vat xtr 1y 6 nhidm (phytoremediation) duoc dé xuét nhu 1a mot
cdng nghé mai, co thé thay thé cac phuong phap 1y hoa truyén thong, chi phi dau tu
thap va c6 hiéu qua xir 1y cao. Tuy nhién, cong nghé nay thuong phu thudc vao nhiéu
yéu t6 moi truong nhu: loai thyc vat, kha nang linh dong ctia kim loai, sy hép thu cua
ré; qua trinh chuyén hoa cac chat 1&n than va kha ning chiu dung v6i chat 6 nhidm cua
thuc vat,... C6 nhiéu lodi thuc vat da dugc st dung nhu: Thlaspi carerulescens,
Alyssum murale, A. lesbiacum va A. tenium. Tuy nhién, hi¢u qua xur 1y cta cac loai nay
bi gi¢i han boi kha ning sinh truong cham va sinh khdi thap.
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Céc két qua nghién ctru gan ddy vé cong nghé thuc vét xir Iy 6 nhidm cho thay,
co Vetiver (Vetiveria zizanioides (Linn).Nash) Ia loai thuc vat c6 kha ning séng trong
cac moi trudng khic nghiét va c6 kha niang hit mot sé kim loai nang (KLN) véi ham
lwong cao trong than, 14 va ré va dic biét cho sinh khéi cao (Truong et la., 1996; Truong
va Baker, 1998; Zheng el al., 1998).

O Viét Nam, voi diéu kién khi hau nhiét d6i rat thuan loi cho viéc nghién ciru va
tmg dung cong nghé thuc vat dé xa 1y 6 nhiém, song linh vic cong nghé ndy hién nay
van cOn rit méi mé va & nude ta chua c6 mot cong trinh ndo nghién ciru vé hiéu qua xu
ly kim loai ning ctia co Vetiver trong cdc mdi truong dat khac nhau. Bai bao nay trinh
bay mot s6 két qua nghién ciru vé viée sir dung o vetiver dé xir Iy Cu trong cac moi
truong dat.

2. Nguyén liéu va phwong phap nghién ciru
2.1. Nguyén li¢u nghién Ciru

Thi nghiém duoc tién hanh trong nha luéi tai té 10, Trung Nghia, phuong Hoa
Minh, quan Lién Chiéu, Tp. Pa Ning. Chon nhitng ciy co vetiver (Vetiveria
zizanioides (Linn) Nash) 3 thang tudi, khoé manh, rira sach, cit dé lai doan than va la
dai 35 cm, phan ré dai 5 cm. Chau thi nghiém c6 chiéu cao 35cm, dudng kinh miéng
chau 25cm, duong kinh ddy 20cm. Mdi chau thi nghiém chira 10 kg dét.

B4 tri thi nghiém ngiu nhién vai 3 1an lip lai, mdi lan lip lai tuong tmg véi 5
tép c6 v6i 3 nhan t thi nghiém: Loai dat, loai KLN va nong d6 KLN

Dat nghién ctru 1a: (1) dat cat pha c6 bd sung phan chudng voi dic tinh dat: Nts -
0,033%; Pts - 0,025%; Kts - 0,382%; CHC - 6,9%; pH - 5,36; Cd - 0,069ppm; Zn -
37,9ppm (ki hiéu 1a MD1); (2) dat cat pha: Nts - 0,003%; Pts - 0,021%; Kts - 0,214%;
CHC - 0,60%; pH - 4,76; Cd - 0,071ppm; Zn - 31,55ppm (ki hi¢u la MB2); (3) dét thit:
Nts - 0,075%; Pts - 0,065%; Kts - 0,964%; CHC - 3,59%; pH - 6,28; Cd - 0,191ppm; Zn
- 103,1ppm (ki hiéu la MD3); (4) dat sét: Nts - 0,004%:; Pts - 0,037%; Kts - 0,099%:;
CHC - 0,39%; pH - 4,417; Cd - 0,08ppm; Zn - 136,28ppm (ki hi¢u la MD4).

Cu duogc bd sung dudi dang mudi CuCl, véi cac ndng do Cu?* lan luot 1a: 0, 50,
70 va 100ppm.

Pinh ky mdt thang mot 1an x4c dinh céc chi tiéu sinh trudng, phat trién cua co.
Sau 3 thang thi nghiém tién hanh xac dinh ham lugng KLN trong c6 va con lai trong
dat.

2.2. Phwong phdp nghién ciru

Co sau 3 thang thi nghiém, thu hoach, rira sach, cit va phan loai ra thanh céac
phan than + 14 va ré. Say kho, xac dinh trong luong tuoi va kho; nghién va v6 co hoa
v6i HC1 0,IN. Dung dich miu dong dugc phan tich bang may quang phd hép thu
nguyén tir (AAS). Tuong ty dbi v6i phan tich dong trong dat.

Xac dinh pHker bang cach do tryc tiép trén may pH Meter 710, hiéu Inolab.
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Xac dinh hidu qua xir ly dong trong dét ctia c6 Vetiver bang cong thirc:

Ham luong KLN trong than+ 14 + r& (mg/g) x sinh khéi (g/chau)
HQ xur ly (%)= - - - - x 100
Nong do KLN trong dat ban dau (mg/g) x trong lugng dat thi nghiém

Xir 1y s6 liéu bang phuong phap thong ké. So sanh cac gia tri trung binh miu
bang phuong phap phan tich ANOVA véi mirc ¥ nghia a = 0,05.
3. Két qua va bién luin
3.1. Khd néng phdt trién ciia cé

Két qua nghién ciu cho thiy, co Vetiver ¢6 kha ning sdng va phét trién ¢ cac
nong do Cu tir 0 — 100ppm trong cac moi truong dat khac nhau. Nong do Cu trong dat
tang c6 anh hudng déng ké dén céac chi tiéu ting chiéu dai ré, tich lity sinh khbi va kha
niang phat sinh chdi méi, nhung it anh huong 16n dén kha ning ting truéng chidu cao.
Co6 Vetiver phat trién t6t nhat & moi truong dat co thanh phan co gidi nhe, giau hiru co
(MD1) va phét trién cham nhat & moi trudng dat co thanh phan co gidi ning, nghéo hiru
co (MD4). Nong do Cu trong dét tir 50 -100ppm (vuot TCVN tir 1-2 lan) van 1a ngudng
chiu dyng d6i v6i co Vetiver.
3.2. Khd nang tich liiy Cu ciia co Vetiver

Két qua phan tich ham lugng Cu tich lity trong than + 14 va ré ciia ¢6 Vetiver sau
3 thang thi nghiém duoc trinh bay ¢ bang 1 va biéu do 1.

Bang 1. Ham luong Cu tich luy trong than + la varé ciia co Vetiver sau 3 thang thi nghiém (n=3)

Mdfu Nggidé Cu tro?sptnr:?nﬂé Cu trong ré (ppm) 19 1 Cu thi
daa (ppm) M +Sd M +Sd +lame
pC 14,67 +1,31° 37,31 +1,14° 39,32
50 15,54 +0,42° 38,22 +1,06" 40,66
et 70 32,24 +1,07° 45,34 +0,73° 71,11
100 46,54 +0,64° 55,42 +0,83° 83,98
pC 11,47 +1,33° 34,54 +1,83° 33,21
50 13,13 +0,69° 40,04 +1,66" 32,79
Mp2 70 29,89 +0,55° 45,66 +1,49° 65,46
100 4574  +0,54° 58,88 +0,57° 77,68
MB3 pC 13,25 +1,12° 46,21 +1,01° 28,67
50 13,94 +0,79% 36,29 +0,53" 38,41
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70 30,18 +0,82° 39,44 +0,75° 76,52

100 41,36 +0,75¢ 48,38 +1,40¢ 85,49

PC 11,23 +1,09° 44,94 +0,34% 24,99

50 10,21 +0,78%® 42,48 +0,56" 24,03
Mb4

70 253 +1,62° 50,57 +1,27° 50,03

100 37,03 +0,68¢ 53,44 +2,15¢ 69,29

Ghi chl: Cac sé ¢6 cing chi s6 a, b, ¢ khéng c6 sue khdc nhau c¢é ¥ nghia ¢ mirc ¥ nghia
o=0,05.
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Biéu do 1. Ham luong Cu tich liiy trong thin + ld, ¥é ciia cé Vetiver va ty 1¢ % Cu tich liiy trong thin + li/ré

Két qua ¢ bang 1 va biéu d6 1 cho thay, kha ning tich luy Cu trong than + 1a va
ré cua co Vetiver ty 1é thuan voi ndng d6 Cu bd sung vao trong dat. Ham lwong Cu tich
luy trong than + 14 va ré c6 cao nhat & ndng d6 Cu trong dat 12 100ppm va & moi truong
dat MP1 va MD2, tiép dén 1a MP4 va MD3. Kha ning tich liiy Cu trong than cta c6
Vetiver cao nhat 1a 46,54ppm (& nong do Cu 100ppm trong mdi truong dat MP1) va
trong ré cao nhat 1a 58,88ppm (¢ nong d6 Cu 100ppm trong moi truong dat MP2). Picu
nay c6 thé giai thich 1a kha ning hut va tich iy Cu trong c6 cao khi trong mdi truong
dat c6 ham luong Cu cao, thanh phan co gidi nhe, pH thip.

Mat khéc, ty 1& Cu tich liy trong than + 14/ 1& 1a tuong dbi cao (dao dong tir
24,03 dén 85,49%) va ty 1é tuyén tinh véi ndng d6 Cu trong dat. Két qua ndy 6 sy khac
biét d6i voi két qua nghién ctru cua Truong (2000). Theo Truong, & ndng d6 Cu trong
dat 50ppm, ty 1& Cu trong than + 1a/ r& 1a 19%. Trong khi d6, két qua nghién ctru cia
chling tdi, & ndng d6 Cu 50ppm trong cac mdi trudng dat khac nhau, ty 1¢ Cu trong than
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+ 14/ r& dao dong tir 24,03 — 40,66%. Sy khac nhau ndy, c6 thé 1a do tinh chit méi
truong dat thi nghiém 13 khac nhau. Nhu vay, viéc sir dung c6 Vetiver dé xir Iy Cu trong
dat theo co ché chiét hut boi thuc vat (phytoextraction) va co ché ¢b dinh nho thuc vat
(phytostabilization) cd tinh kha thi cao.

3.3. Hiéu qua xvr ly Cu ciia co

Két qua xac dinh hiéu qua xir Iy Cu ctia cé Vetiver sau 3 thang thi nghiém trong
cac moi trudng dat khac nhau dugc trinh bay ¢ bang 2 va biéu d6 2.

Bing 2. Hiéu quia xit Iy Cu (%) ciia c6 Vetiver trong cdc méi treong ddt khdc nhau sau 3 thang thi nghiém

Néng do KLN Mau dat
(ppm) Mb1 MD2 Mb3 Mb4
50 0,82 0,79 0,75 0,70
70 0,82 0,80 0,69 0,72
100 0,71 0,77 0,60 0,59
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Biéu dé 2. Hiéu qua xir Iy Cu ciia cé Vetiver sau 3 thang thi nghiém trong cdc méi trong dat khdc nhau

Két qua ¢ bang 2 va biéu do 2 cho thdy, hiéu qua xir Iy Cu ctia c6 Vetiver giam
khi ndng d6 Cu trong dét tang. Hiéu qua xtr Iy Cu ctia cd vetiver cao nhat & moi truong
dat c6 thanh phan co gidi nhe (MD1 va MD2) va thap nhat & moi truong dat co thanh
phan co gidi ning (MP3 va MD4). Hiéu qua xur Iy Cu cta c6 Vetiver trong cic mdi
truong dat khac nhau véi cic ndng do Cu trong dat khic nhau dao dong tir 0,59 —
0,82%. Vi vy, viéc sir dung co vetiver dé xir Iy Cu trong dit can c6 thoi gian, tuy nhién
hiéu qua xir Iy Cu cua loai cé ndy chu yéu 1a ¢6 dinh Cu trong dat khong cho ching xdm
nhap vao nudc ngam va kiém soat dong chay ngin ngira 6 nhiém nudc man.
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4. Két luan

Co6 Vetiver c¢6 kha niang phat trién trong cac mdi truong dat khac nhau (thanh
phan co gidi ning/ nhe; gidu va nghéo hitu co) voi mic d6 6 nhiém Cu vugt TCVN
7209-2002 tir 1-2 lan.

Ty 1& Cu tich liy trong than + l&/ ré ctia co Vetiver kha cao (dao dong tir 24,03
dén 85,49%). Hiéu qua xur 1y Cu cta co trong cic moi truong dat khac nhau thudc loai
trung binh (0,59 - 0,82%).

Két qua ndy co thé khing dinh viéc st dung co vetiver dé xir Iy Cu trong dat
theo céc co ché chiét hut va ¢b dinh nho thuc vat ¢ tinh kha thi.
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