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Nghién ctru anh huong cta ham Iwgng cadimi (Cd ) va chi
(Pb) trong dat dén kha nang sinh truéng va hap thu Cd, Pb
cua cay lu lu duc (Solanum nigrum L.)
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Tém tit: Nghién ctru ndy nham dénh gid anh hudng ctia ham lugng cadimi (Cd) va chi (Pb) trong
dat dén kha ning sinh truong va hap thu cac kim loai ndy cua cay lu lu duc (Solanum nigrum L.)
ddng thoi xac dinh duoc kha ning loai bo ching ra khoi dit chuyén canh rau sau 3 thang thi
nghiém. Két qua nghién ctru cho thiy cdy lu lu dyc sinh truéng va phat trién dugc trong moi
truong dat canh tac bi 6 nhiém Cd va Pb. Vi ham lugng Cd trong dat khoang 50mg/kg, sinh khoi
cua cay dat 22,30 £ 2,11g/cay, ham lugng Cd tich lliy trong phﬁn than 1a la 152,52 + 10,33 mg/kg,
trong ré 1a 745,45 + 11,14 mg/kg va kha ning loai bo Cd ra khoi dat cua cdy cao nhat, dat 5,21
mg/cdy. Ham lugng Pb trong dit khoang 3000 mg/kg, kha ning tich liiy Pb trong than va r& cao
nhét, twong tmg 1a 311,27 + 5,56 mg/kg va 1902,73 + 10,35 mg/kg. Khi ham luong Pb trong dit
khoang 1500 mg /kg thi sinh khéi cua cay twong ddi 16n, dat 29,73 + 3,15g/cay, ham luong Pb
trong than 14 1a 278,54 + 6,14 mg/kg, trong ré 1a 1255,37 + 7,36 mg/kg va kha ning loai bo Pb ra
khoi dit cua cay la cao nhat, cu thé dat 12,01 mg/cay.

Tuwe khéa: Cadimi, chi, cay lu lu duc, tich ldy.

1. Pit van dé

Hién nay, bén canh viéc phat trién kinh té
x4 hoi thi hé lyy ma n6 dua lai cho méi truong
cling rat ning né. Cung v6i 6 nhidm mdi trudng
nudc, 6 nhiém khong khi thi tinh trang 6 nhiém
dat va thyc phdm dang 1a van dé thoi sy duoc
cac nha khoa hoc trong va ngoai nudc ciing nhu
toan x4 hoi rat quan tam [1].
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Nguyén nhan cta tinh trang nay mét phan 1a
do tinh trang khai thac khoang san nhung khong
¢6 bién phap xtr ly dong bd din dén hau qua 6
nhiém kim loai ning (KLN), mot phan la do
chay theo lgi nhuan va sy kém hiéu biét cua
nguoi dan nén viéc s dung khong hop 1y cac
ngudn nude thai dé tudi ciy trong ndng nghiép,
sir dung phan bon v co, cac hoa chat bao vé
thuc vat vugt qua mirc cho phép gy 6 nhiém
moi truong.

Dé xtr 1y tinh trang nay, c6 cac phuong phap
vat 1y, hoa hoc va sinh hoc, mdi phuong phap
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¢6 nhimg wu, nhuoc diém khac nhau. Tuy nhién
hién nay phuong phap sinh hoc dang duoc quan
tam nhiéu, qua d6 sir dung thyc vat dé tach
chiét, co 1ap hodc khur ddc cac chit 6 nhiém
théng qua qué trinh héa-ly-sinh. Cong nghé nay
vira xir Iy 6 nhiém hiéu qua, than thién véi moi
truong vira ¢6 chi phi thap [1].

Trén thé gidi, viéc u'ng dung thuc vat dé xu
1y 6 nhiém KLN trong moi trudong da dat dugc
nhleu thanh tyu c6 y nghia khoa hoc va thuc
tién [2 3]. Théng ké cho thdy c6 khoang 400
loai céy c6 kha nang siéu tich luy kim loai néng
[4]. O Viét Nam, viéc nghlen ctru dung thyce vat
trong xur 1y dat va nudc bi 6 nhiém ciing da
dugc nghién ctru ¢ nhiéu dia phuwong nhu Thai
Nguyén, Hung Yén, Ha Noi, ... [1,5]. Tuy
nhién céac nghlen clru da tién hanh chu yéu tap
trung vao cac ving dat khai thac khoang san,
noi c6 mirc do 6 nhiém cao, ma chua ¢ nhiéu
nghlen ctru nham cai tao dét trong rau, noi ma
viéc 6 nhiém s& anh huong truc tlep dén san
pham cua nod, tr d6 anh hu'ong dén sirc khoe
nguoi tiéu dung. Nghlen ctru nay duge tién
hanh nham danh gia kha ning hap thu cadimi
va chi cta loai thyc vat ban dia, cay lu lu duc
(Solanum nigrum L.), thugc ving trong rau
thanh phé Thai Nguyén va tim hiéu kha nang
Ung dung loai thyc vat ndy trong viée xur 1y 6
nhiém cadimi va chi trong dit néng n "
Day 1a mét loai cay thu¢c chi Solanum L. la
mot chi 16n nhat trong ho Ca Solanaceae, cay
cao 30-100 c¢cm, mua ra hoa tir thang 6-11. Cay
moc rai rac trén cac bai hoang, ruong hoang,
ven duorng, & moi do cao dén 2500 m. Cay lu lu
dyc c6 thoi gian sinh truong ngin (3-4 thang,
sang thang thir 4 ciy bat dau ra hoa va gia di,
rung 14) nhung né 1a cdy dugc nim trong danh
muc cac loai cay si€u tich tu chi va cadimi ¢
trén thé gidi [1].

2. Noi dung va phwong phap nghién ciru
2.1. Poi twong nghién ciru
- Pit 6 nhidm chi, dat dugc liy tir ving

trong rau thudc phuong Tic Duyén, thanh phd
Théai Nguyén.

- Cay lu lu dyc (Solanum nigrum L.): kha
ning sinh truong (sinh khéi) ciia cdy sau 3
thang trong trong dat co bo sung cadimi va chi
& cac ndng do khac nhau.

- Ham lugng cadimi va chi: Ham lugng
cadimi va chi ma céy lu lu duc hép thu duogc &
céc nong do cadimi va chi bo sung vao dat khac
nhau.

2.2. Phwong phap nghién cuu

Phurong phdp bé tri thi nghiém

- Pét dung trong thi nghiém 1a dét dugc lay
tlr ving trong rau thudc dia phan phuong Tac
Duyén, thanh phd Thai Nguyén. Dét 1iy ¢ tang
mat 0 - 20 cm, lam toi, loai bo xac thuc vat, da
va cac vat ctng sau d6 tron déu. Ham lugng Cd
va Pb bo sung ¢ cac cong thirc thi nghiém la
riéng ré.

- B6 sung cadimi

Thi nghiém duoc bd tri voi 4 cong thirc.
Lugng Cd bo sung vao cac chau thi nghiém
dudi dang Cd(NOs3),.4H,0 véi cac ham lugng
khac nhau dé thiét 1ap cac cong thirc.

Cong thirc dbi chimg (PC): Pt duoc lay tir
ving trong rau cua phudng Tuc Duyén khong
bd sung Cd

Cong thuc 1 (CT1), 2 (CT2), 3 (CT3), 4
(CT4), voi cac ham lugng Cd dugc bd sung
tuong Gng ¢ cac mic la 25, 50, 100, 200 mg
Cd*/kg dat, bang cach:

+ Hoa tan 13,75g Cd(NOs),.4H,O bing
nudc cit sau d6 dinh mirc dén 500 mL ta duoc
nong d¢ dung dich A c6 Cd** 12 10000 mg/L.

+ Tién hanh phdi tron v6i dét thi nghiém
bang cach ldy cac thé tich dung dich A khéc
nhau 1a 2,5; 5; 10; 20mL tuong Gng voi cac
cong thirc CT1; CT2; CT3; CT4. Sau do cac thé
tich dung dich A trén dugc dinh mirc bang nudc
cAt t&i vach 50mL dé dam bao su déng déu vé
d6 am cua dat trong cac truong hop twong Ung
moi cong thirc.

- B6 sung chi.

Thi nghiém duoc bd tri voi 5 cong thirc.
Luong Pb bd sung vao cic chau thi nghiém
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dudi dang Pb(NO3), vai cac ham lugng khac
nhau d¢ thiét 1ap céc cong thiec.

Cong thirc d6i chimg (PC): Pat duoc 1ay tir
ving trong rau cia phudng Tuc Duyén khong
bd sung Pb

Cong thuc 1 (CT1), 2 (CT2), 3 (CT3), 4
(CT4), 5 (CT5) véi cac ham lugng Pb duge bd
sung tuong Ung ¢ cac muc la 500, 1000, 1500,
2000, 3000 mg Pb*" /kg dt, bang cach:

+ Hoa tan 159,929 Pb(NOs), bang nudc cét
va dinh muc dén 1000 ml ta dwoc dung dich B
c6 ndng do Pb** 12 100000mg/L.

+ Tién hanh phbi tron voi dét thi nghiém

bang cach ldy cac thé tich dung dich B khac
nhau 14 5; 10; 15; 20; 30mL twong tng véi cac
cong thuc CT1; CT2; CT3; CT4; CTS. Sau do
cac thé tich dung dich B trén dugc dinh muc
béng nude cit téi vach 50mL dé dam béao su
ddng déu vé do am cua dét trong cac truong
hop tuong img mdi cong thirc.
Pit sau khi duoc tron kim loai s& duge U
trong 1 tuan trudc khi dat thi nghiém. Mdi
cong thuc duoc lap lai 3 lan/dot, mdi dot
trong 3 thang (thang thtr 4 ciy ra hoa va gia
di, kha ning hap thu kim loai ning giam
nén trong bai bao di chon sau 3 thang dé
trién khai thi nghiém), c6 3 dot trong. Mdi
chau thi nghiém chta 1kg dat kho khong
khi, mdi chau trong 1 cay.

- Cay duoc trong trong chau thi nghiém 1a
cdy con dugc gieo tr hat, twong ddng nhau Ve

chiéu cao. Cay lu lu duc cao khoang 8 cm gdm
3-4 la.

Phwong phap phdn tich trong phong thi

nghiém

Phuong phap dugc su dung dé phan tich cac
chi tiéu trong dat nhu sau:

pHkci: xac dinh theo tiéU} chuin Viét nam
TCVN 5979:2007, dugc do bang may pH meter
MI151 ctia hang Martini (Rumani).

DPam tong s6 (N): xac dinh theo tiéu chuin
Viét nam TCVN 6498:1999.

Lan tong s (P,0s): x4c dinh theo tiéu
chuan Viét nam TCVN 8940:2011.

Xac dinh ham luong K tong sb: pha miu
béng hon hop dung dich H,SO, dic va HCIO,,
sau d6 dinh lugng bang _phuong phdp quang
ph6 Plasma ghép ndi khdi phé ICP-MS ding
Plasma mode & ché d6 HML

Dung tich trao dbi cation (mgdl/100g dat)
CEC: xac dinh theo tiéu chuin Viét nam TCVN
8568:2010.

Chét hiru co (OM): x4c dinh theo tiéu chuin
Viét nam TCVN 6644:2000.

Chi va cadimi téng sb: pha huy miu dugc
thuc hién theo phuong phap US EPA 3051,
ham luong Pb va Cd trong dung dich thu dugc
dugc xac dinh bang phuong phap quang phd
Plasma ghép ndi khoi phd ICP-MS.

Chi va cadimi di dong: chiét bang dung dich
CH;COONH, 1M, pH = 4,8 (ty 1¢ chiét rut
1:10, lac trong 1h); ham luong Pb va Cd dugc
xac dinh bang phuong phap quang phé Plasma
ghép nbi khdi phd ICP-MS.

Xac dinh ham Iugng chi va cadimi trong
cay:

Céc loai cay duoc liy dem vé phong thi
nghiém rua sach, phan ra hai phﬁn la phﬁn 14,
than va phan gdc, ré. Sdy kho cac miu trong ta
sdy & nhiét d6 60°C trong 2 ngay sau d6 tan nhod
va tron déu.

Pha hily mau cdy dé phan tich ham luong
chi ciing dugc thuc hién bang phwong phap US
EPA 3051. Ham lugng chi va cadimi trong
dung dich d6 dwoc xac dinh bang phwong phap
quang ph phat xa Plasma ICP-MS.

Céac thi nghiém déu dugc tién hanh véi mau
trang va mau lap dé danh gia sy nhiém ban do
hoa chit va méi truong xung quanh ciing nhu
do lap lai cua phuong phap. Klem tra hi¢u suat
thu hoi cta qua trinh phd mau bing miu thém
chuan.

2.3. Phurong phdp xi Iy s6 liéu:

. S6 lidu duoc tong hop, phan tich va xu ly
bang phan mém Microsoft Excel.
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2.4. Cac chi tiéu theo doi:

Céc chi tiéu vé kha ning sinh truéng cia
cay thi nghiém: sinh khoi cua cay, kha nang hap
thu Pb va Cd trong céc by phén cua cay.

3. Két qua nghién ciru va thao luin

3.1. Danh gia anh hwong cua ham hrong Cd
trong dat dén sinh khoi va kha nang tich lity Cd
cua cdy lu lu duc

Két qua phan tich miu dat duoc sir dung
trong nghién ctru thé hién ¢ Bang 1.

Nhin chung dat dung trong nghién ctru 1a
dét hoi chua, c6 ham lugng chat hiru co, dung
tich hdp thu & mirc trung binh; thanh phan co
gidi (TPCG) 1a thit nhe; ham lugng N, P,0s,
K,O ciing & muc trung binh. Pay 1a dang dién
hinh dét phu sa cii cia Dong bang Séng Hong.

Ham lwong chi tong sé (Pds =
145,02mg/kg) va cadimi tong s6 (Cds = 2,58

mg/kg) vuot gidi han cho phép cua KLN trong
dat nong nghiép theo QCVN 03:2015/BTNMT
cua B9 tai Nguyén va Moi truong.

Két qua nghién ctru thu duoc kha ning sinh
truong va tich liy Cd cua cay Iu lu dyc dugc
thé hién ¢ Bang 2.

0 tat ca cdc cong thie thi nghiém céy lu lu
duc van phat trién duoc va ting sinh khoi, tuy
nhién v&i ham luong Cd bd sung khac nhau thi
sinh khéi cua cay lu lu dyuc ciing khac nhau, cu
thé: ¢ cong thirc PC sinh khéi dat 28,59 *
3,53g/cdy, khi bd sung thém Cd vao dat voi
ham luong 25mg /kg (CT1) thi sinh khdi cua
cay la 26,48 + 2,71g/ciy giam con 92,62% so
v6i PC. Néu tiép tuc tang ham lugng Cd lén
50-200 mg/kg thi sinh khéi cta cay giam xudng
con 78 - 35,96% so voi DC. Pidu ndy ching to
Cd 1a mot trong nhitng yéu t6 anh hudng dén sy
phat trién cuia cay. Tuy nhién v6i ham lugng Cd
khong qua cao thi ciing khong anh hudng nhiéu
dén sinh khéi cua cay, cu thé nhu & CT1 va
CT2 sinh khéi cua cdy twong ung 1a 26,48 *
2,71g/cay va 22,30 + 2,11g/cay.

Bang 1. Mot s tinh chat dit ban dau trude khi sir dung trong nghién ctru

o4 OM  CEC N P,Os KO ;Q:IT:O ﬁs ; Fét:lg s f(:)(jlg s
(y o o ha ¢ ong so
(%) (mgdV100gd) (%) (%) gi¢idit (mg/kg)  (mglkg)  (mg/kg)
48 162 9,62 014 011 076 Thitnhe 5,13 145,02 2,58

Bang 2. Anh hudéng cua ham lwong Cd trong dit dén sinh khéi va kha nang tich litly Cd cua cay lu lu dyc

Sinh khdi (g) Tich liy (mg/kg) Luong Cd
Cong tich liy
thie Thanla RE Téng Than 14 RE trong cay
(mg)
1510 2516+231 343+014 2859+353 2132215 109,73 2,11 0,913
CT1 2324+156 324+014 2648+271 71,95+514 383,73+10,11 2915
CT2 1925+1,12 305+011 2230+211 15252+10,33  74545+1114 5210
CT3 12,56 +0,67 2,36+0,12 14,92+0,71 243,26+17,12 90508 +1554 5,191
CT4 823+023 205+012 10,28+0,23 32569+20,11 97691+20,12 4,683
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Hinh 1. Anh hudng ctia ham lugng Cd trong dét dén luong tich lity Cd trong than va ré cdy lu lu duc.

Tt bang 2 cling nhu nhin vao hinh 1 cho
chung ta thay rang ham lugng Cd dugc bd sung
tang Ién thi kha nang tich Ity Cd trong cay lu lu
duc tang lén thé hién & ca than va ré. O CT1
ham luong Cd tich lily trong thin ting 3.4 lan
so v6i DC thi & CT2 1a 7.2 1an, CT3 1a 11.4 lan
va CT4 14 15.3 1an. Tuong ty dbi voi ré ¢ kha
ning hip thu va tich liy Cd & cac CT1, CT2,
CT3 va CT4 tang tuong ung so véi BDC tuong
mg 1a 3,5; 6,8; 8,2 va 8,9 lan. Tuy nhién, kha
nang loai bo Cd ra khoi dét lai tot nhat véi CT2
(b6 sung 50mgCd */kg dat), loai bdo duoc
5,21mg Cd/cdy ra khoi dat. Dicu nay c6 thé li
giai vi & CT2 sinh khdi cta cy lu lu dyc 1a kha
cao (22,30 £ 2,11g/céy) nén tuy kha nang tich
litly Cd trong than va ré khong phai 1a cao nhat

s0 voi cac cong thic khac nhung kha néang loai
bo Cd ra khoi dat 1a cao nhat.

3.2. Banh gia anh huong cua ham luong Pb
trong dat dén sinh khoi va kha nang tich liiy Pb
cua cdy lu lu duc

Két qua thi nghiém duoc tong hop & bang
3 cho thdy sinh khéi cua cdy lu lu duc tap
trung chu yéu ¢ phan trén mat dit, & CT2 cay
cho sinh khéi 16n nhét (32,19 + 3,19g/cay),
tang 12,59% so v6i PC. O CT4 va CT5 khi
ham luong Pb trong dat ting nhiéu thi sinh khoi
cdy giam tuong ung la 13,50% va 33,05% so
voi BC.

Bang 3. Anh huong cta ham luong Pb trong dat dén sinh khdi va kha ning tich lity Pb ciia cay lu lu duc

Sinh khéi (2) Tich lily (mg/kg) Luong Pb
cT tich luy

Than 14 R3 Téng Than 14 RE trong cay

(mg)

PC 25164311 343054 2859+313 989+211 324,82 +3,16 3,603
CT1 2572+315 375+058 2947+315 12582+316 401,15+ 6,26 4,740
CT2 2804+327 4154065 3219+319 16519+524 539,72 +7,21 6,954
CT3 2501+267 382+060 2973+315 27854+6,14  125537+7,36 12,012
CT4 21,32+253 341+051 2473+217 29395+6,12  1304,15+7,89 10,714
CT5 16,13+211 301£043 1914+211 31127+556  1902,73+10,35 10,748
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Hinh 2. Anh huéng ciia ham lwong Pb trong dit dén lwong tich lily Pb trong than 14 va ré cdy lu lu duc.

Kha ning hép thu Pb ¢ ré cua cay lu lu dyc
16n hon & phéan than 14, cu thé ¢ giao dong tir
3,19 1an (CT1) d&én 6,11 lan (CT5). Nhin chung
kha ning hip thu Pb cua cdy ting khi ham
luong Pb trong dat tang. Khi bo sung 3000 mg
Pb®* /kg d4t (CT5) thi kha ning tich liiy Pb
trong than va ré cao nhat, twong tmg 1a 311,27 +
5,56 mg/kg va 1902,73 + 10,35 mg/kg. Tuy
nhién khi ham Iuong Pb bd sung vao dat ting
thi sinh khéi cua cdy giam xudng do do luong
Pb ma cay lay ra khoi dat khong phai 1a cao
nhat, chi dat10,748 mg/cay. Trong khi d6 &
cong thirc bd sung 1500 mg Pb** /kg dat (CT3)
tuy kha ning tich liiy Pb trong than 14 va ré
tuong mg chi 278,54 + 6,14 mg/kg va 1255,37
+ 7,36 mg/kg nhung do sinh khéi cia ciy ting
cao nén luong Pb ma cay ldy ra duoc khoi dat
lai 1 cao nhét, dat 12,01mg/cay.

4. Két luan

Qua thtr nghiém trén, chung t6i rut ra duoc
mot s6 két luan nhu sau:

- Cay lu lu duc déu sinh trudng va phat trién
dugc trong moi truong dat canh tac bi 6 nhidém
Cd va Pb. Tuy nhién véi ham lugng Cd va Pb
b6 sung khac nhau thi sinh khéi cia cay lu lu
duc cling khac nhau. Trong nghién ctru nay
ching t6i thdy néu bo sung vao dat 200mg

Cd*/kg dat va 3000 mg Pb*/kg dét thi sinh
khdi cay giam twong tng 1a 35,96% va 33,05%
so véi dbi chimg.

- Hi¢éu qua loai bo Cd va Pb cua cay lu lu
duc 1a rat t6t, kha nang tich liy Cd va Pb & ré
cao hon & phan than 14. Kha niang loai bo Cd ra
khoi méi truong dat 16n nhat & cong thic bd
sung 50mg Cd *’kg dét (CT2), dat 5,21mg/cay.
Kha ning loai bo Pb 16n nhat & cong thic bd
sung 1500 mg Pb** /kg dat (CT3), dat 12,01
mg/cay. Doi voi dat 6 nhidm cadimi hodc chi
thi cay lu lu duc cé thé duoc su dung nhu mot
giai phap hiéu qua, an toan dé xu ly dat 6 nhiém
cadimi hodc chi twong tng & muc khoang
50mg/kg va 1500mg/kg.
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Study on the Affect of Cadmium (Cd) and Lead (Pb)
Concentration in Soil to the Growth and Accumulation
of These Metals in Solanum Nigrum L.
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Abstract: This study evaluated Cd and Pb accumulation by Solanum nigrum L. plants grown in
difference Cd and Pb concentration in soil in 3 months of the experiment, aiming to assess the affect
of the metal concentration in soil to the plant's ability remediating to grow in Cd and Pb-contaminated
soil for phytoremediation purpose. The biomass of Solanum nigrum L. at Cd concentration in soil of
50mg/kg were 22.30 + 2.11g/a tree, cumulatived Cd content in leaves of Solanum nigrum L. were
152.52 + 10.33 mg/kg, in root were 745.45 + 11.14 mg/kg and its ability to remove Cd reached a peak
of 5.21 mg/a tree. At Pb concentration in soil of 3000mg/kg, the ability of Pb accumulation’s highest
in stems and roots, respectively 311.27 + 5.56 mg/kg and 1902.73 + 10.35 mg/kg. When Pb content in
soils around 1500 mg/kg, the biomass of trees’s relatively large, reaching 29.73 * 3,15¢/a tree, Pb
accumulation capacity in leaves was 278.54 + 6.14 mg/kg, in the roots was 1255.37 + 7.36 mg/kg
and capable of removing Pb from the soil is highest, reached 12.01 mg/a tree.

Keywords: Cadmium, lead, Solanum nigrum L, accumulation.



