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Anh huéng cua ham luwgng chi (Ph) trong dat dén sinh trwdmg
va kha niang hap thu Pb cta cy co Vetiver (Vetiveria zizanioides L.)
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Tém tit:

Xir Iy 6 nhiém kim loai ning trong dit bang phwong phap sinh hoc dang dwgc quan tim nghién ciru va ng dung
rong rii hién nay tai Viét Nam. Nghién cttu nay dé cip dén tic dong cia chi (Pb) dén sinh truédng va kha niang
hap thu nguyén té nay ciia cAy c6 Vetiver (Vetiveria zizanioides L.), nham loai bé Pb ra khéi dat. Két qua cho thiy,
ciy c6 Vetiver c6 thé sinh truéng dwge trong méi truwdng dit canh tac bi 6 nhiém Pb. Véi ham lu’g’ng Pb trong dat
khoang 2500 mg/kg, sau 3 thang ké tir khi trong kha ning tich lily Pb trong than 14 va ré clia ciy c6 Vetiver dat
nglr()’ng cao nhit (twong trng 1a 42,91+1,27 va 865,92+17,67 mg/kg), dong thoi kha nang loai bé Pb ra khéi dit cia
ciy cb Vetiver ciing cao nhat (14, 23+1,23 mg). Két qua nay cho thiy kha niing tich lily Pb ciia cdy cé Vetiver kha
cao va lwgng Pb dugc tich lity chii yéu tip trung & phan ré.

Tir khéa: chi (Pb), c¢6 Vetiver, 6 nhiém kim loai ning, tich liiy.

Chi s6 phén loai: 2.7

1. Dat van de

Cung véi 6 nhiém mbi trudng nude, 6 nhiém khong khi,
tinh trang 6 nhiém dat va thuc phém duoc coi nhu mot hé
luy cua sy phat trién kinh t& hién tai da va dang la véan dé
thoi su dugc cac nha khoa hoc trong va ngoai nude cling
nhu toan xa hdi rat quan tam [1, 2]. Do cac bién phap vat ly
va hoa hoc it hi€u qua va tén kém trong vi¢c cai thién véan
dé 6 nhiém, nén bién phap sinh hoc, st dung thyc vat dé
tach chiét, co lap hodc khir doc thong qua qua trinh hoa - 1y
- sinh dugc xem la giai phap phu hop vdi tinh kha thi cao,
vira gitip xtr Iy 6 nhiém hiéu qua, than thién véi moi trudong
vira ¢6 chi phi thap [1, 2].

Trén thé gidi, viéc g dung thuc vat dé xur 1y 6 nhiém
kim loai nang trong moi truong da dat dugc nhiéu thanh tuu
¢6 y nghia khong chi vé mat khoa hoc ma ca thyc tién [3-5].
Théng ké cho théy, c6 khoang 400 loai cdy c6 kha ning
siéu tich Iy kim loai nang [6]. O Viét Nam, viéc nghién
ctru dung thyc vat trong xir 1y dit va nudc bi 6 nhidm ciing
dd duoc nghién ciru & nhidu dia phuong nhu Thai Nguyén,
Hung Yén, Ha Noi... [3], nhung chii yéu tap trung vao cac
ving dat khai thac khoang san, noi c6 mic d6 6 nhidm cao.
Céc vung trdng cdy dn qua ndi chung va ciy cam néi riéng,
noi ma viéc 6 nhiém s& anh hudng truc tiép dén san pham
an tuoi qua d6 tac dong xau dén stic khoe nguoi tiéu ding
con it dugc quan tam.

Nghién ctru nay dugc thyuc hién nhim dénh gia kha ning
hap thu Pb ctia cdy co Vetiver dé sir dung chung vao xir Iy 6
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nhidm Pb trong dit nong nghiép. Pay 1a mot loai cay thudc
ho Hoa thao Poaceae, c6 thé cao téi 3 m, bo ré an siu nén
chiu han rat kho¢, dong thoi c6 thé hut am tir ting dat sau
bén dudi va xuyén qua cac 16p dét bi 1én chit qua d6 giam
b6t luong nude thai tham xudng siu.

2. Déi tuong va phuong phap nghién ciiu
2.1. Péi twong

- P4t 6 nhiém Pb duoc thu tai x3 Yén Lam, huyén Ham
Yén, tinh Tuyén Quang.

- Cay co Vetiver: Kha nang sinh truong (sinh khéi) va
tich tily ctia cdy sau 3 thang trong trong dit co bo sung Pb &
céc nong do khac nhau.

- Ham luong Pb: Ham luong Pb ma cay co Vetiver hip
thu duoc & cac ndng do Pb bd sung vao dit khac nhau.

2.2. Phwong phap nghién ciru

Phirong phép bé tri thi nghiém:

- Pt dung trong thi nghiém la dat dugc lay tai xd Yeén
Lam, huyén Ham Yén, tinh Tuyén Quang. Dit lay & tang
mat 0-30 cm, lam toi, loai bd xac thuc vat, da va cac vat
ctng sau do tron déu. Ham luong Pb bd sung & cac cong
thtre thi nghiém la riéng ré€.

- B6 sung Pb: Thi nghiém duoc bd tri véi 4 cong thirc,
tuong ing v6i lugng Pb khac nhau bd sung vao cac chau thi
nghi¢ém duéi dang Pb(NO,),.
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Abstract:

Treatment of heavy metal pollution in soil by a biological
method is currently being studied and widely applied in
Vietnam. This study concentrated on the impact of lead
(Pb) on the growth of Vetiver grass (Vetiveria zizanioides L.),
and its capacity for lead absorption with the aim of
removing them from the soil areas used for orange
cultivation. Results conducted from the study showed
that Vetiver grass could be grown in Pb-contaminated
soil. With Pb content in soil of about 2500 mg/kg, Vetiver
grass of 3 months old (from planting time) was recorded
to accumulate the highest quantity of lead in its leaves and
roots (42.91+1.27 and 865.92+17.67 mg/kg, respectively),
resulting in the best ability in term of Pb contaminated
removal from the soil (14.23+1.23mg). As a result, the
relatively high lead accumulation of Vetiver grass mainly
root system, was also reported.

Keywords: cumulative, heavy metal pollution, lead (Pb),
Vetiver grass.

Classification number: 2.7

Cong thie dbi chimg (DC): Pt duoc ldy ¢ x4 Yén Lam,
huyén Ham Yén, tinh Tuyén Quang khong bé sung Pb.

Cong thtrc 1 (CT1),2 (CT2), 3 (CT3) va4 (CT4) voi cac
ham luong Pb duogc bd sung twong tng & cac mire 1a 1000,
2000, 2500 va 3000 mg Pb*'/kg dat. Cach pha nhu sau:

+Hoa tan 159,92 g Pb(NO,), bang nudc cat va dinh mirc
dén 1000 ml thu duogc dung dich me c6 néng do Pb*" la
100.000 mg/1.

+ Tién hanh phéi tron véi dat thi nghiém bang cach iy
cac thé tich dung dich me khac nhaula 25,75, 100 va 150 ml,
tuong ung voi cac cong thie CT1, CT2, CT3 va CT4. Sau
do, céc thé tich dung dich me trén dugc dinh muc béng nudc
ct t&i vach 250 ml dé dam bao su déng déu vé do 4m cua
dat trong cac truong hop tuong tmg mdi cong thc.
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Dt sau khi dugc tron kim loai s& duge u 1 tuan trude khi
dat thi nghiém. Mdi cong thirc duogc lap lai 3 lan/dot, mdi
dot trong 3 thang, c6 3 dot trong. Mdi chau thi nghiém chira
5 kg dat kho khong khi, mdi chau trdng 3 tép co.

- Cay duogc tréng trong chéu thi nghiém la cay cé Vetiver
dang trong thoi ky sinh truong manh (3-4 thang tudi), cit
ngén dé lai phan than dai 20 cm va phan ré 5 cm. Gidm
cd vao trong cat am trong vong 2 tuan trudc khi dem
trdng dé co ra r& mai. Trong 3 tép ¢ vao mdi chau. Hang
ngay tudi nudc du am, xGi dat va nhd co dai dé tao diéu
kién cho co Vetiver sinh truong, phat trién binh thuong.

Phuong phap phan tich trong phong thi nghiém:
- pH, .: Xac dinh theo TCVN 5979:2007, dugc do béng

Kc1*
may pH meter MH 51 ctia Hang Martini (Rumani).

- Pam tong s6 (N): Xéc dinh theo TCVN 6498:1999.
- Lan tong s6 (P,O,): Xac dinh theo TCVN 8940:2011.

- Xac dinh ham lugng K tong s6: Pha mau bang hdn hop
dung dich H,SO, dac yé HCIO,, sau d6 dinh qung b?mg
phuong phap quang pho Plasma ghép ndi khdi phd ICP-MS.

- Dung tich trao ddi cation (mgdl/100 g dat) CEC: Xéc
dinh theo TCVN 8568:2010.

- Chét hitu co (OM): Xac dinh theo TCVN 6644:2000.

- Pb tong sb trong dat: Mau dat duoc xir 1y heo hudng
dan cua EPA 3050B (1996) biang phuong phéap vé co hoa
mau voi HNO,, st dung thiét bi pha mau vi song Mark 6 tai
nhiét d6 180°C, thoi gian 45 phut. Tién hanh do ham lugng
Pb trong dich mau bang k¥ thudt quang ph6 hip thu nguyén
tir 10 Graphit (GF-AAS), sir dung thiét bi AAS 280Z cua
Hang Agilent.

- Xac dinh ham luong Pb trong cdy: Mau cay dugc liy
dem vé phong thi nghiém rtra sach, phan ra 2 phan 1a than
1a va gdc, ré. Siy kho cac mau trong tu say ¢ nhiét do 60°C
trong 2 ngay, sau d6 nghién nho, qua ray 0,25 mm va tron
deu.

- Mau cay duge xir Iy heo huéng dan ctia EPA 3050B
(1996) bang phuong phap vo co héa miu voi HNO,, st
dung thiét bi pha mau vi séng Mark 6 tai nhi¢t 46 180°C
trong thoi gian 30 phut. Tién hanh do ham luong Pb trong
dich mau b?mg ky thuat GF-AAS, sir dung thiét bi AAS
280Z ctuia Hang Agilent.

Céc thi nghiém déu duogc tién hanh véi méu tring va
mau lip dé danh gid sy nhiém ban do hoa chit va moi
treong xung quanh cling nhu d6 1ap lai cua phuong phap.
Kiém tra hiu sudt thu hdi cia qua trinh phd mau bing miu
thém chuan.
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2.3. Phwong phdp xir Iy s6 ligu
Sb liéu duoc tong hop, phan tich va xir 1y bang phan
mém Microsoft Excel.

2.4. Cac chi tiéu theo doi

Céc chi tiéu vé kha nang sinh truéng cua cay thi nghiém:
s0 nhanh trén khom, chiu cao cay, chi€u dai r¢, sinh khoi
cua cay, kha nang hap thu Pb trong cac bd phan cua cay.

3. Két qua va ban luan

3.1. Anh hwing ciia ham lwgng Pb trong dit dén sinh
khoi va kha nang tich lity Pb cua cdy co Vetiver

Bang 1. Mot sé dic diém Iy héa tinh cta dat trwdc khi tac
dong.

CEC N PO, KO )
0, , ] 7} a s
(SR R (mgdV100gdat) (mglg) (%) (%) TPCG dat (mg/kg)
428 2,62 10,62 136 0,15 1,07 Thitnhe 72,83

TPCG: thanh phéan co gioi.

Két qua bang 1 cho thay, thanh phan cap hat ctia mau dat
thudc nhom dat c6 thanh phan co gi6i thit nhe. Dét ¢6 thanh
phan co gidi nhu vay 14 thich hop cho cdy trong sinh trudng
va phat trién. pH=4,28 chimg to dt nghién ctru 1a dit chua,
do vy can phai cai tao do chua cua dit dé cho cay phat trién
tdt, it bi sdu bénh. Chat hitu co duge xem 1a thanh ph?m quan
trong nhat, dic biét c6 ¥ nghia dbi véi do phi nhiéu cua dat
va 1a noi dy trit dinh dudng trong dat. Ham lugng hitu co
trong dit 1a 2,62% chi & mirc trung binh.

Gia trj dung tich hap thu CEC cua mau dét dat 10,62
mgdl/100 g dit, dugc danh gia 14 trung binh theo thang danh
gia. Trén cac loai dat chua, gia tri CEC trong dat thudng
ting cung v6i sy gia ting pH dit va ham luong chét hiru
co trong dét. Chinh vi vay, viéc cai tao do chua va bd sung
chat hiru co dugc xem nhur 1a nhan t6 gép phan lam gia ting
CEC.

Nito 14 nguyén to quyét dinh sinh truong va ning suat
cdy trong, 1a chi tiéu hang diu danh gia do phi nhiéu dét.
Két qua phan tich cho thdy ham luong dam tong sb chi
& muc trung binh. Ham luong kali tong sd trong dat dat
1,07 chi & muc trung binh. Phospho 1a nguyén t6 rat can
thiét d6i véi cay trong, co y nghia vé mit dinh dudng ciing
nhu khic phuc mdt sb yéu td doc hai cua dat. Ham lugong
phospho tng s6 trong miu & mirc cao (>0,1% P,O,). Ham
luong Pb dang tong sb 1a 72,83 mg/kg cao hon gip 1,04
1an so quy chuan cho phép ham luong Pb dbi voi dt nong
nghiép. Chinh vi vay, can c6 cac bién phap xu 1y, cai tao dé
lam giam ham luong Pb trong dat xudng dé dat khong bi 6
nhiém kim loai nang thém.
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Bang 2. Anh hwéng cia ham lwong Pb trong dat dén sinh
trwdng cua cay co Vetiver.

Congthirc S0 nhanh/khom Chiéu cao cy (cm) Chiéu dai ré (cm)
bC 5,67+0,71° 116,50+5,40° 70,5043,31¢¢

CT1 5,670,837 119,23£5,65° 71,76+4,07¢

Cn2 6,33£0,71¢ 110,8245,37 67,38+3,21%

CT3 6,89+0,78¢ 108,70+5,30° 65,73+3,48°

CT4 4.44£0,53¢ 08,8444, 74 62,26+2,76*

p <0,05 <0,05 <0,05

Trong cung mét cdt, cac gia tri cod ch@ cai di kém khac nhau thé hién
s sai khac cé y nghia & mirc xac suat 95% theo phan tich Duncan.

Qué trinh sinh trudng ciia cay co Vetiver (thé hién & bang
2) duoc ghi nhan ¢ tat ca cac cong thic thi nghiém nhung
v6i mia @6 khac nhau lién quan dén ham lugng Pb b sung.
Cu thé: & cong thirc PC s nhanh ban dau 1a 5,67, khi bd
sung thém Pb vao dat voi ham lugng 1000-2500 mg/kg,
s6nhanh tang 1én, dat 6,89 nhanh/khom. Khi ham luong Pb bd
sung 3000 mg/kg, sb nhanh giam xubng con 4,44 nhanh/khom.
Vé chiéu cao cdy, véi ham lugng bo sung Pb & 1000 mg/kg,
chiéu cao dat 119,23 cm, tang 2,34% so véi DC. Tiép tuc
tang ham luong Pb 1én 2000-3000 mg/kg, chiéu cao cdy
giam xudng 4,88-15,16% so véi DC. Ddi vai chi tiéu chidu
dai &, CT1 (1000 mg/kg) ting thém 1,26 cm so véi DC,
con khi ting ndng do Pb cao hon, chiéu dai ré cua cay giam
xudng 4,43-11,69% so voi DC. Didu nay chimg t6 Pb co tac
dong dén sinh truong cia cdy co Vetiver, nhung voi ham
luong Pb khong qua cao (khoang 1000 mg/kg - CT1) su anh
huong 1a khong déng ké.

3.2. Anh huéng ciia ham lwong Pb trong dit dén khi
nang tich lity Pb cua cdy co Vetiver

Kha nang xtr Iy Pb trong dat 6 nhiém ctia ¢ Vetiver duoc
danh gia thong qua do luong luong Pb tich liy trong phan
than 14 va ré cay thu duoc, két qua duogc thé hién & bang 3.
Bang 3. Anh hwéng cia ham lwong Pb trong dat dén sinh

khéi trong phan than 14, ré va kha ning tich lily Pb ctia cay
co Vetiver.

Sinh khoi (¢) Tich liiy Pb (mg/kg)

Cong Lugng Pb tich liy
e puani; RS Ting Thinli R trong cdy (mg/chdu)
DC 29858315 19724171 4957363 6154017 TSI 1672010

CTI 29964278 198240470 49784274 15576068 301821057 644£0.72

CT2 26124192 15565121 41682266 34354085 6888262495 11624103

CT3 25754249 ISI5:131° 40914274 42914127 8659241767 14234123

CT4 20854191 118651000 3270225 4873£133 9857144185 1151105

P <005 <005 <005 Q05 <005 <005

Trong cung mét cdt, cac gia tri co chltr cai di kém khac nhau thé hién
sy sai khac c6 y nghia & mirc xac suat 95% theo phan tich Duncan.
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Nhin tong quat, sinh khéi ctia phan than, 14 va phan ré
¢6 xu hudng ty 1& nghich voi ham lugng Pb bd sung vao
dat, trong d6 CT4 c6 gia tri nho nhét va sai khac c6 ¥ nghia
thong ké so voi cac cong thire con lai; CT2 va CT3 gin
tuong dwong nhau va thip hon co y nghia so vdi 2 cong
thirc ¢6 gia tri gan nhu nhau 1a BC va CT1. Tuy nhién, do
ham lugng Pb trong dat khac nhau nén kha nang tich lity Pb
trong phan than 1a va ré trong mg clia cac cong thirc khac
nhau ciling khéc nhau.

O tit ca cac cong thirc thi nghiém, ham luong Pb tich
lity trong ré& cta cdy co Vetiver cao hon rat nhiéu so véi
phan than 14, trong d6 CT3 (bd sung vao dat 2500 mg/kg
Pb) c6 ham lugng Pb dugc tich lily trong cdy c6 gia tri cao
nhat (14,23+1,23 mg vi 42,91+1,27 mg/kg phan than 14 va
865,92+17,67 mg/kg & phan r&). Khi ham lugng Pb duoc
bd sung tang 1én 3000 mg/kg (CT4), kha nang tich liiy Pb
trong than 14 va ré tinh trén mot don vi khdi lugng (kg) ciing
tang 1én twong ung la 48,73+1,33 va 985,71+41,85 mg/kg
(bang 3 va biéu do 1). Tuy nhién, do cdy phat trién cham
hon, sinh khéi giam nén luong Pb duoc tich lity trong cay
giam xubng con 11,51+1,05 mg (biéu dd 1).
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Biéu dd 1. Anh hwéng cia ham lwong Pb trong dat dén lwong
tich lily Pb trong than la va ré cay cé Vetiver.
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4. Két luan

1. Cay co Vetiver c6 kha nang sinh truong trong moi
truong dat canh tac bi 6 nhiém Pb nhung bi anh huong boi
ham Iugng Pb bo sung vao dét trong, néu bo sung vao dat
3000 mg Pb*/kg dat, sinh khoi cay giam 34,03% so véi dbi
chung.

2. Hiéu qua loai bo Pb trong dat thong qua kha ning
hép thu vao ciy cua cdy co Vetiver 1a kha tbt, trong d6 kha
nang tich lily Pb ¢ ré cao hon phan than 1a. Kha ning loai
b6 Pb 16n nhat & cong thire bd sung 2500 mg Pb*/kg dat
(CT3), dat 14,23+1,23 mg Pb, c6 thé s dung vao thyc tién
san Xuat.

TAI LIEU THAM KHAO

[1] T.T.D. Hien, N.T.T. Mi (2021), “Comparison of sunflower mv-005 and
vetiver grass in soil decontamination and evaluation of the effective micro-
organisms amendment in phytoremediation”, Journal of Science, Technology
and Food, 21(2), pp.53-61 (in Vietnamese).

[2] P.T.M. Phuong (2014), Report on The Topic at The Ministry of Science
and Technology Level “Research on Application of Biological Measures to
Treat Heavy Metal Pollution (Cd, Pb, As) in Soil for Specialized Vegetable
Growing Areas”, Institute for Regional Research and Development (in Viet-
namese).

[3] N. Girija, M.M. Nair, S. Lakshmi, et al. (2016), “Phytoremediation
potential of Vetiver zizanioides: A green technology to remove pollutants from
Pampa river by hydroponic technique”, Indian Journal of Advances in Chemi-
cal Science, 4(4), pp.464-468.

[4] S. Sharma, S. Tiwari, A. Hasan, et al. (2018), “Recent advances in con-
ventional and contemporary methods for remediation of heavy metal-contam-
inated soils”, Biotech., 8(4), pp.216-233, DOI: 10.1007/s13205-018-1237-8.

[5] O.B. Ojuederie, O.0. Babalola (2017), “Microbial and plant-assisted
bioremediation of heavy metal polluted environments: A review”, Int. J. Envi-
ron. Res. Public Health, 14(12), pp.1504-1529, DOI: 10.3390/ijerph14121504.

[6] M.M. Hasan, M.N. Uddin, I. Ara-Sharmeen, et al. (2019), “Assisting
phytoremediation of heavy metals using chemical amendments”, Plants, 8(9),
pp-295-310, DOI: 10.3390/plants8090295.



