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TOM TAT

Phwong phap si dung thyc vat xi Iy 6 nhiém 1a mét cong nghé thay thé dung dé loai bé kim
loai nang trong dat. Cd vetiver (Vetiveria zizanioides (L.) Nash) dwoc st dung trong nghién
ctru nay nham xt ly Cadimi. Cé dwoc 6n dinh mét thang trwdc khi tién hanh thi nghiém; dat
dwoc bd sung CdCl, v&i cac nbng dd khac nhau (10, 20, 30, 40ppm va dbi chirng). Sau 30, 50
va 70 ngay, tién hanh xac dinh kha nang sinh trwdng, phat trién va tich Ity Cd trong cac bd
phan cla cay. Két qua cho thdy 100% cd sbng sét va sinh trudng, phat trién tét & tat ca cac
noéng do. Ham lwong Cd tich Idy trong ré cao hon trong than va 1a. Hon niva, hiéu qua loai bd
Cd ra khoi dat cha cd vetiver ty | thuan véi thoi gian x& ly va ndng d6 Cd trong dét.
ABSTRACT

Phytoremediation is an alternative technology to remove heavy metals in contaminated soil.
Vetiver grass (Vetiveria zizanioides (L.) Nash) were used for cadmium removal experiments.
Plants were grown one month, then put in experimental pots, the soil of which contained CdCI2
at different concentrations (control, 10, 20, 30 and 40ppm). Plants were harvested, observed
for their growth, and analyzed for the cadmium accumulation in roots, stems and leave after
30, 50 and 70 days. It was observed that the plants grew well in every concentration of
cadmium, with 100% survival. Accumulation of Cd in the root was higher than in the leaf and
stem. In addition, the Cd removal efficiency increased with longer exposure time and the
concentration Cd in soil.

1. Dit vin dé

Cong nghé thyc vat trong xtr Iy 6 nhiém dang dugc nhidu nha khoa hoc trén thé gidi quan
tdm boi hiéu qua cao, chi phi thdp va than thién voi moi truorng C6 Vetiver 1a d6i tuong thuc
vat dugc biét c6 nhiéu dic tinh wu viée trong chéng x6i mon, sat 16 (Truong, et al., 1995).
Dong thoi lodi co nay con c6 kha ning sng t6t trong moi truong khic ngh1et voi ham lugng
kim loai ndng (KLN) cao (Randoff et al., 1995; Knoll, 1997; Truong va Baker, 1998; Chen,
2000) [2,3,4]. O Viét Nam, co Vetiver ciing d4 duoc s dung trong chong x61 mon, Sat lor o
dong bang Song Hong, dong bang Soéng Cuu Long, cac doan dudng H6 Chi Minh,... Tuy
nhién, viéc s dung d6i tuong nay dé xir Iy 6 nhiém KLN trong dat chua dugc quan tam
nghién ctru. Bai bao nay trinh bay mot sb két qua nghién ctru vé kha nang hap thu Cd trong dat
Cua cd vetiver.

2. Nguyén liéu va phwong phap nghién ciru
2.1. Péi twong nghién ciru
- Thyc vat str dung dé nghién ciu 1 10ai ¢6 vetiver (Vetiveria zizanioides L.).



- Kim loai nghién ctru 1a Cd — mot kim loai ning doc hai, duge IARC xép vao nhom 2 A
(tdc nhén c6 thé gay ung thu & ngudi) va duge canh bao 6 nhiém trong dat & nhiéu noi trén thé
gidi va Viét Nam.

2.2. Phwong phdp nghién ciru

* B4 tri thi nghiém:

- Moi trudng dat dugc chon thi nghiém 1a dét cat pha, c6 thanh phan Iy hoa nhu sau: N,
P va K tong s v6i cac ndng do lan lugt 1a: 0,062%:; 0,043%:; 0,51%; pH: 4,57; Cd: 0,22ppm.
Day la loai dat chua, nghéo dinh dudng va chua 6 nhidém Cd.

- Cho 70 kg dit twoi vao mdi chau nhwa thi nghiém (chiéu cao 20cm, dudng kinh
miéng 27cm, day 20cm).

- Chon nhitng cay co c6 thoi gian sinh trudng nhu nhau, khoe manh, rira sach va cat
ngan d¢ lai phan than dai 35cm va phan ré Scm. Trong 5 tép co vao mdi chau va on dinh trong
30 ngay.

- B6 sung Cd vao dat du6i dang dung dich CdCl, dé dugc cac nong do Cd trong dat
tuong tng 1a 10, 20, 30, 40ppm va ddi ching khong b sung Cd. Mdi cong thire duoc lap lai 3
lan.

* Phwong phdp phan tich:

Sau 30, 50 va 70 ngay tién hanh xac dinh cic chi tiéu sinh truong, phat trién; ham
lugng Cd tich [y trong ¢6 va ham lugng Cd con lai trong cac chiu thi nghiém.

- Xac dinh chiéu cao than, chiéu dai ré, trong lugng kho, kha nang phan nhanh theo
phuong phap can, do.

- Xac dinh Nis theo phuong phap Kjeldahl; Py theo phuong phap so mau; Ky theo
phuong phap quang ké ngon hira; Cd theo phuong phép quang phd hip thu nguyén tir (ASS);
pH do tryc tiép trén may pH meter 710A, Inolab.

* X ly 56 ligu:

Céc sb lidu duoc xir Iy bang phuong phéap thong ké: xac dinh phuong sai ciia dit liéu va
gia tri trung binh bing phuong phap phan tich ANOVA; so sanh cac gi4 tri trung binh bang
phuong phap LSD (giéi han sai khac nhé nhét - Least Significant Difference).

3. Két qua nghién ciru va ban luan
3.1. Khd ning sinh truwéng va phat trién ciia cé vetiver dwéi anh huéng ciia cic nong dp Cd
trong dat

Két qua nghién ctru anh huong ctia cac ndong do Cd trong dat dén cac chi tiéu sinh truong
VA phét trién cua co vetiver dugc trinh bay ¢ hinh 2 va 3.
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Hinh 2. Anh huong cua cac nong dé Cd trong ddt khéc nhau dén kha néng sinh trucng va
phat trién cua co vetiver (a- bién thién chiéu cao, b- bién thién sy phan nhanh;
c- bién thién sinh khoi; d- bién thién chieu dai re)

Két qua nghién ciru cho thiy sau 70
ngay thi nghiém, ¢ cac ndng do Cd tir 10 -
40ppm chua c¢6 déu hiéu anh huéng dang
ké dén kha ning sinh truong va phat trién
cua co vetiver. Trong cac chi tiéu sinh ly
ciia co, thi chiéu dai ré c6 biéu hién rd nhat
cua sy tac dong cua ham lugng Cd trong
dat. Tuy nhién, qua phan tich ANOVA cho
thiy cac chi tiéu sinh ly trung binh ¢ tat ca
cac cong thirc xir ly khong c6 su sai khac
dang ké v6i muc y nghia 0=0,05. DPiéu
nay ching to, stic chéng chiu cua co di
v6i ham luong Cd trong dit 14 rat 16n.

3.2. Khd ndng tich luy Cd trong cdc by phdn Cua co vetiver

Kha nang tich liiy Cd trong cac bd phan cua co vetiver sau 70 ngay xir Iy Cd duoc trinh
bay ¢ bang 2.



Bdng 2. Ham lwong Cd trong cac bo phdn ciia co dwoi anh huong

Két qua ¢ bang 2 ‘ i
Cua cdc nong do Cd trong dat khdac nhau theo thoi gian (mg)

cho thiy, ham luong
Cd tich liay trong than

va la thip hon trong B? Nong do Thai gian (ngay)

ré; ham lugng Cd tich phan (ppm) 30 50 70
lily trong co ty 1& thuan 10 %0.0572° | f0.0621° | %0.1114"
voi ndéng do Cd trong Than 20 %0.0677° | %0.0789% | °0.1644°
dat va thoi gian xu 1y. va la 30 °0.0719° | "0.1033" | "0.1536°
Ham lugng Cd tich liy 40 °0.0753* | "0.1011° | "0.1522°
trong ré cao nhit Ia 10 %0.0613a | °0.0768° | %0.1417°
0,2321 ppm sau 70 R3 20 %0.0775a | %0.1096* | °0.1139°
ngay xui ly. Téc do © 30 %0.0905a | *0.1313" | "0.2321°
tich liy Cd trong la 40 °0.0909a | "0.1599° | P0.2252°
cham trong 50 ngay Ghi chl: - Céc s6 ¢6 cung chi cdi ¢ cing 1 phia khdng ¢ su sai khdc

dau, nhung sau d6 tang
manh sau 20 ngdy tiép
theo. Diéu ndy chung
to ¢6 sy tich lity Cd trong ré va sau d6 van chuyén 1én than va 1a. Nhu vay, co vetiver khong
chi c6 kha ning sinh truong, phat trién tot trong dat c6 ham lugng Cd tir 10-40ppm, ma con cé
kha nang hap thu va tich liiy Cd trong cay cao.

déang ké voi mikc y nghia a=0,05
- Cé&c chir cdi ¢ goc phai biéu thi sy khdc nhau theo thoi gian
- Céc chir cdi ¢ goc trai biéu thi sw khdc nhau theo nong do.

3.3. Bién dgng ham lwong Cd trong dit ¢ cdc chiu thi nghi¢m theo thoi gian

Sau 30, 50 va 70 ngay xir Iy Cd trong dét, tién hanh x4c dinh ham lugng Cd con lai
trong c&c chau thi nghiém, két qua duoc trinh bay ¢ bang 3.

Két qua bang 3 cho thiy, ham luong Cd trong dat & tat ca cac chau thi nghiém giam
theo thoi gian. Nong do Cd trong dt cang cao, thi toc do loai bo Cd ra khoi dat bai co vetiver
cang lén, twong ung véi kha ning tich liy Cd trong cac bo phan cua cay. Toc do loai bo Cd ra
khoi dat & chau thi nghiém c6 nong do Cd 40ppm nhanh nhat (giam 28,9% sau 70 ngay x ly).
Diéu nay cé thé két luan rang viéc sir dung co vetiver dé xir Iy dat 6 nhidm Cd la rat kha quan.

Bdng 3. Bién dong ham hwong Cd trong dat trong cé vetiver theo thoi gian

i Thoi gian (ngay)
Nong do 30 50 70
(ppm) % s0 voi % s0 voi % s0 voi
ppm ban dau ppm ban dau ppm ban dau
10 37637 76.3% %6.83° 68.3% 4.60° 46%
20 P13.55° 67.6% v11.32° 56.6% v8.34° 41.7%
30 ®15.55° 51.8% v12.05° 40% b9.17¢ 30.5%
40 €21.23° 53% €14.95° 37% v11.57° 28.9%
Ghi chl: - Twong tw bang 2.

4. Két luin
1. Nong d6 Cd trong dat tir 10 — 40ppm chua c6 dau hiéu anh huong dén kha ning sinh
trudng, phat trién ctia co vetiver.
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Ham luong Cd tich liiy trong ré cao hon trong than va la. Ham lugng Cd tich luiy trong c6
ty 16 thuan voi nong d6 Cd trong dat va thoi gian xu 1.

Nong d6 Cd trong dat cang cao thi khd ndng loai bo Cd ra khoi dat boi co vetiver cang ln.
Hiéu qua loai bo Cd ra khoi dat cao nhat & chau thi nghiém c6 ham lugng Cd 40ppm sau
70 ngay xu 1y (28,9%).
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