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NGHIEN CUU KHA NANG SINH TRUONG VA HAP THU KIM LOAI NANG CUA
CAY CO VETIVER, DUONG Xi VA SAY TREN PAT SAU KHAI THAC THIEC
TAI HUYEN DAI TU, TINH THAI NGUYEN

TOM TAT

Pang Vian Minh’, Nguyén Duy Hai
Triong DH Néng Lam - DH Thai Nguyén

Viéc sir dung cac loai thuc vat dé cai tao dét bi 6 nhidm kim loai nang duoc goi la bién phap sinh
hoc (bio-remidiation method) dang 1a mot xu hudng dy trién vong. Vi bién phap nay chi phi thap,
it gdy ra nhitng xung dét méi trong van dé méi truong. Thai Nguyén la tinh ¢6 nhiéu mo khai thac
khoang san, trong d6 c6 khai thac thiéc da dé lai hau qué nang né ve dat bj 6 nhiém kim loai nang.
Muc tiéu chinh cta nghién ciru nay la s dung mat sb loai cay (vetiver, duong xi va sdy) dé cai tao
dat bj 6 nhiém kim loai ndng va thodi hod, bac mau sau khai thac thiéc. Ca 3 loai cay nghién cau
déu sinh truéng tét trén dét ngheéo kiét va bi 6 nhiém KLN do hoat dong khai thac thiéc. Trong do6

co vetiver va cdy sdy sinh trugng tdt hon trén loai dat nay do kha nang phat trién cua bo ré tét hon.
Ham lugng kim loai ndng tich |Gy trong cac bd phan than la va ré cua cé 3 loai cay nay déu cao.
Tu khoa: Co vetiver, duong xi va sdy, cdi tao dét 6 nhiém sau khai khodng.

DAT VAN BE

Nganh khai thac khodng san & tinh Thai
Nguyén trong nhiing nam qua rat phat trién,
mang lai lgi ich kinh té 1om. Tuy nhién theo
bao cdo cua s& Tai nguyén mdi trudong tinh
Thai Nguyén nam 2009, viéc khai thac
khoang san ciing da dé lai nhiing van dé suy
thoai méi trudng dat nghiém trong. Viéc lam
6 nhiém moi truong dat khong nhiing lam
giam nang suit cay trong ma con giy anh
hudng téi moi truong sdng clha con ngudi
(Dang Van Can va Bao Ngoc Phong, 2000,
Pham Quang Ha, 2002). Mot sé nguyén tb
kim loai nang (KLN) ¢6 tinh déc hai cao tich
luy trong néng san pham, tor do gy tac hai
nghiém trong dbi véi dong, thuc vat va con
ngudi (Trinh Thl Thanh, 2002). Hién nay co
nh|eu huong tlep can khac nhau dé giai quyét
van dé 6 nhiém dat, trong dé co bién phap
sinh hoc. Viéc phuc héi va cai tao dét bi 6
nhiém kim loai nang hién nay bang bién phap
sinh hoc dang 1a mot ky thuat mai, dé ap dung
va ¢ nhiéu loi ich. Sir dung céc loai thuc vat
c6 kha nang hap thu KLN dé xu |y phuc hoi
dat bj 6 nhiém do hoat dong san xuat caa con
nguoi gdy ra dang la mét xu hudng pho bién
dugc g dung ngay cang nhiéu trén Thé gidi
va da thu hat sy quan tdm nghién ciru cuia
nhiéu nha khoa hoc (Barcelo and
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Poschenrieder, 2003). N&i dung chinh cua
nghién cau nay la st dung mét 56 loai cay
ban dia (Dwong xi va Sdy) va cay cd vetiver
dé cai tao dét bi 6 nhiém kim loai nang va
thoai hod, bac mau sau khai thac thiéc. Bang
viéc danh gia su thich nghi vé sinh truong va
kha niang hap phu KLN cta nhiing loai cay
nay sé giap cho cong tac phuc hoi nhing
ving déat bi 6 nhiém do khai thac khoang san
tai Thai Nguyén dugc thuan lgi hon.
PHUONG PHAP NGHIEN CUU
Cac loai cay c6 kha nang hap thu KLN nghién
cuu la ¢é Vetiver (Vetiveria zizanioides), cay
Duong xi (Preris vittata L), cdy Say
(Phragmites communis).
Thot gian nghién cau: 6/2009 — 6/2011. Tai
cdc bai thai dat sau khai thac thiéc & xa Ha
Thuong, huyén Dai Ta, tinh Thai Nguyén.
Dét nghién cdu la ving dét bai thai tor mo
thiéc sau khi duoc khai thac.
Thi nghiém duoc bd tri gdbm 4 cong thic véi 3
Ii‘in nhac lai, duoc bd tri theo kiéu hoan toan
ngau nhién (CRD). Céc cong thuc thi nghiém
gbm: CTI trong co vetiver; CT 2- trong duong
; CT 3- trong say; CT 4- Pbi chimg (dé
trong) Cay trong duoc trong theo cac quy trinh
trong trot va cham soc nhu nhau doi voi tat ca
cac cong thure. Cac chi tiéu theo doi nhu sau:
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- Chi tiéu vé moi trudong dit: Cac chi tiéu
duoc theo ddi trudc va sau khi thuc hién thi
nghiém bao gdm: pH, OM, CEC, mét s6 KLN
(As, Pb, Fe, Cu, Mn).

- Chi tiéu vé kha nang sinh truéng cua cdy thi
nghiém: chiéu cao, chiéu dai ré, khéi luong
&, sinh khi chat xanh.

- Kha niang tich luy KLN cua cac loai thuc vat
duoc danh gia thong qua viéc phén tich cac
chi tiéu KLN trong ré, than va 1a.

Phuong phap ldy mau, phan tich duoc thuc
hién theo phuong phép nghlen ciru hién
hanh va tiéu chuan Viét Nam vé nghién ciu
moi truong dat.

KET QUA VA THAO LUAN

Panh gia chit lwgng dit ban dau tai ving
bii thai sau khai thac quang thiec

Qua két qua phan tich dat thi nghiém tai khu
vuc bai thai mé thiéc xa Ha Thuong, huyén
bai Tu cho théy ham lugng kim loai nang As,
Cd va Pb vuot qua gidi han cho phép giy 6
nhiém dat, con ham lugng Cu, Zn van chua
vuot gidi han cho phép. Pat khu vuc nghién
ctru ¢6 tinh axit cao voi pH = 3,5 (Bang 1).
Két qua trén cho thiy anh hudng cta khai
khoang thiéc di giy 6
chat luong dat dang ké. Néu khong duoc cai
tao va phuc hoi thi loai dat nay khé c6 thé sir
dung cho san xuit nong nghiép.

nhiém va lam giam

Panh gia kha ning sinh truéng cua cac
loai ciy nghién ciru trén dat sau khai
thac thiée

Su sinh trirong chiéu cao cdy va chiéu dai ré
Chiéu cao cy va chiéu dai ré clia céc loai cay
thi nghiém dugc danh gia sau trong 6 thang
va 12 thang (Bang 2). Trong sO 3 loai cay
nghién ciru, cdy sy dat chiéu cao la 180 cm
sau trong 1 nam, cao hon so véi 2 Ioal cay cd
vetiver va duong xi. Chiéu dai ré cua cd
vetiver dai nhat. Két qua nghién ctu nay phu
hop véi nhiéu nghién clru khac cho thay co
vetiver ¢6 bd ré smh truong rat manh ké ca
trong diéu kién dat xau. Poi véi cay duong Xi,
kha nang sinh trudng cia loai cdy nay la rat
cham. C6 thé do dat qua khd so véi yéu chu
cua cdy duong xi trong giai doan cay con.
Sinh khéi than ld

Sinh khéi than la thé hién su sinh truong
nhanh hay cham cua cay trong trong khoang
thoi gian nhat dinh. Theo ddi sau khi trong 12
thang cho thay sinh khéi than 14 cia co
vetiver 16n nhat dat 33,3g chat khd/khom, cay
sdy la 24,2g chit kho/khém. Trong khi do
duong xi chi dat 17g chat kho/khom (bang 3).
Két qua nay phu hop voi két qua nghién clru
sinh truong chiéu cao va chiéu dai ré. Qua do
cho thay kha nang sinh trudng cia cd vetiver
va cdy say trén dat sau khai thac thiéc cao hon
so voi duong xi.

Béng 1. Két qua phan tich ham luong mot sb KLN trong dét tai khu vuc bai thai khai thac thiéc

TT Tén chi ti€u Phuong phap Pon vi Kétqua QCVN 03:2008/BTNMT
! pH TCVN 6492:1999 - 3,5 -
2 Zn SMEWW 3500-Zn mg/kg 38 300
3 Cd SMEWW 3500-Cd mg/kg 12 10
4 Pb TCVN 6496:1999 meg/kg 310 300
5 As SMEWW 3500-As mg/kg 162,5 12
6 Cu SMEWW 3500-Cu mg/kg 82,5 100
Bang 2. Su sinh trudng qua chiéu cao va chiéu dai ré ciia cay co vetiver, cay duong xi va cdy say
trén dat bai thai mo thiéc
‘ Chiéu dai ré (cm) Chiéu cao ciy (cm)
Loai ciy Sau trong Sau trong Sau trong Sau trong
6 thang 12 thang 6 thang 12 thang
Vetiver 296+ 1,05 34,33 £ 2,08 79,87 + 4,55 146,83 + 4,65
Duong Xi 199+185 27,00 + 2,00 20,63 £ 5,31 27,17 £333
Say 2767+ 4,73 33,66 + 4,04 50,81 + 8,16 180,50 + 3,77
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Bang 3. Sinh khoi than 4 cua céc loai cay trén dat
sau khai thac thiéc sau trong 12 thang

Khdi lwgng khd

Loai cdy Khdi lugng tuoi

Vetiver 82.700 £ 6.180 32333+ 3014
Duong Xi 33.167+ 3.014 17.007 £ 1.792
Say 58.833 £1.320 24.200 + 2.030
Sinh khéi ré

D6 v6i sinh khdi ré, két qua nghién ciru thu
dugc ciing tuong tu nhu két qua nghién ctu
sinh khoi than la. Sinh khéi ré ctia 3 loai cay
nghién ctru dugc thé hién tai bang 4 cho théy
co vetiver va cay say co sinh khdi ré 16n nhit.
Dac biét khi so sanh véi sinh khéi than 14,
sinh khéi ré cua cac loai cdy nay 16n hon. Bo
ré phat trién rat manh ching to kha nang ton
tai va thich nghi cta cay co vetiver va duong
xi trén dat sau khai thac thiéc vén rat ngheo
kiét va c6 dd chua cao.

Bang 4. Sinh khdi ré clia cac loai cdy trén dat sau
khai thac thiéc sau trono 12 thang

Loai ciy  Khbi lugng tuoi Khdi lugng kho

Vetiver 84,333 £ 12,503 42 + 10,583
Duong Xi 53,667 £ 6,028 24,433 £ 5,859
Séy 78,667 6,110 34,333 + 8,386

Panh gia kha niang hap thu KLN cia cac

loai cdy nghién ciru trén dit bai thai sau

khai thac thiéc

Bang 5. Kha nang tich liy KLN trong céc bo phan
cua cay trén dét bai thai sau khai thac thiéc

(Pon vi: mg/kg)

KLN Vetiver Duong xi Say
Th'an RE Th’an RE Thfan RE
la la la

Pb 678 2147 7.4 3941 563 3036
Cd 036 0.5 0.61 08 0.3 1.63
As 1642 2643 11.54 2231 1897 35937

Kha nang hip thu KLN trong than I4 va ré cla

3 loai cay nghién ctru la khéng giong nhau. .

Cac bo phan ré tich lily nhiéu KLN hon so véi
than la di véi tat ca cac loai cdy nghién cliu
(bang 5). Ca 3 loai cdy nghién ctu déu hap
thu Pb, As va Cd. Tuy nhién theo két qua
phan tich. Pb va As duoc tich Iy trong cdy
nhiéu hon nhiéu so véi Cd, ¢6 thé do nong do
Pb va As trong dat cao hon,

Panh gia chat lwong mbi truong dat trong
qua trinh cai tao qua cac loai thwc vat

Két qua phan tich ham luong KLN trong dat
sau 20 thang trong co vetiver, duong xi, say
trén dat 6 nhiém do khai thac thiéc cho thay
ham lugng KLN da giam dang ké so véi ban
dau (bang 6). Ciing c6 thé cac KLN nay mot
phan duoc tich liy trong ciy, mot phan bi rira
troi do dat co do chua cao. céc kim loal nang
¢ dang hoa tan nhiéu hon. Dat khi tréng cay
duoc cdy bira nhiéu lan nén tang kha nang ria
tr6i va chuyén héa KLN. Tuy nhién day la
diéu can nghién ctu thém.
Bang 6. Ket qua phan tich dat sau khai thac thiéc
tréng mot s6 loai cay thir nghiém
(Thoi diém ldy mau: Thang 4/2011)

Chi Don Pit

Pit sau khi trong

tieu vi trude 20 thang
khi  Vetiver Duong Lau
trong Xi sdy

Pb mgkg 310 2984 1453 299,32
Cd mghg 12 332 829 332

As mghkg 1625 292 4936 11,19

OM % 1,02 2,30 20 1,55

pH - 3,57 5.5 5 5,5
KET LUAN

Ca 3 loai cay nghién cuu: Vetiver, Duong xi
va Say déu sinh truong tuong doi tot trén dat
nghéo kiét va bj 6 nhiém KLN do hoat dong
khai thac thiéc. Trong do co vetiver va cdy sdy
sinh trudng tét hon trén loai dat nay do kha
ndng phat trién ctia b ré tot hon. Ham luong
kim loai nang tich Iiiy trong cac bo phan than
la va ré clia ca 3 loai cay déu cao. Viéc trong
céc loai cdy nay di cé tac dung cal tao dat va
lam giam muc dé 6 nhiém trong dat rd rét. Can
c6 cac nghién ciru tiép theo trong viéc sir dung
va xir ly céc loai cay nay sau khi tréng dé cai
tao dat 6 nhiém sau khai thac kim loai.
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SUMMARY

STUDY GROWTH AND HEAVY METAL ABSORPTION CAPACITY OF
VETIVER GRASS, FERN AND REED PLANTS IN SOIL AFTER MINING TIN
IN DAI TU DISTRICT OF THAI NGUYEN PROVINCE

Dang Van Minh", Nguyen Duy Hai
College of Agriculture and Forestry - TNU

Using plant species to absorb heavy metals in soil is one well known approach called bio-
remidiation method, because it is a low cost and safety method for environment. Thai Nguyen
province has a lot of mineral mines where soil has been contaminated by heavy metals due to
mining. The main objectives of this research are to study using some plant species such as vetiver
grass, fern and reed to rehabilitate degraded and contaminated soil after mining. Results indicated
that all three species grew well in the poor and contaminated soil after mining tin. Of which,
vetiver grass grew better as its roots developed well in the sub-soil layer. Heavy metals were
absorbed in different parts of plants such as stems, leaves and roots of all three studied species
with relatively high concentration.

Key words: Vetiver grass, fern and reed species, rehabilitation of contaminated soils afier mining.
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