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Nghién ciru anh hwong cia ham lwong cadimi va chi
trong dat dén kh4 ning sinh truong va hap thu cdc kim loai nay

clia cdy co man trau (Eleusine indica L.)

Pham Thi My Phuong"*", Poan Vin Ti', Nguyén Manh Khai?, Piang Thi Kim Chi*
'Vién Nghién ciru va Phit trién Vimg, Bé Khoa hoc va Cong nghé
‘Trwwomg Bai hoe Khoa hoc T nhién, Pai hoe Quoc gia Ha Noi
Trweang Pai hoc Bach khoa Ha Noi

Ngdy nhin bai 8/12/2017; ngay chuyén phan bién 19/12/2017; ngay nhin phan bién 24/1/2018: ngiy chap nhin ding 31/1/2018

Tom tit:

Nghién ctru nay nhim danh gia anh hwéng cia ham luong cadimi (Cd) va chi (Pb) trong dit dén kha ning sinh
trwéng va hip thu cic kim loai nay ciia ciy ¢6 mén triu (Eleusine indica L.) dong thoi xic dinh dugc kha ning

loai bo ching ra khéi d_z‘it chuyén canh rau sau 3 thang thi nghiém. Két qué nghién ciru cho théy,
sinh truéng va phat trién dwoc trong méi truong dat canh tic bi 6 nhiém Cd va Pb. Véi ham |
khoang 50-200 mg/kg thi ham lwgng Cd tich lity trong phén than 13 dat 75,61+3,12 dén 195,214

dat 365,09+10,11 dén 482,08i20',51 mg/kg v
mg/ciy. Him lwgng Pb trong dat khoing 1.500-3.000 m
189,60+8,19 mg/kg va trong ré dat 1.332,65+13.16 dén 2.
cao, dat 14,01-14,36 mg/cay.

Tir khoa: Ciy co man trr"&u, Cd, Pb, tich liy.

Chi sé phén loai: 4.1

Dat van de

Hién nay, bén canh vigc phat trién kinh té - xa hai thi hé
luy ma no6 dua lai cho méi trudong ciling rat nang né. Cing
v6i 6 nhiém mai trudng nude, 6 nhiém khong khi thi tinh
trang 6 nhiém dét va thuc pham dang 14 van dé thoi sur, duoce
cac nha khoa hoc trong va ngoai nuéce ciing nhu toan xa héi
rat quan tam [1].

Nguyén nhan cta tinh trang nay mot phin 1a do tinh
trang khai thac khoang san nhung khong c6 bién phéap xur
1y déng bd din dén hau qua 6 nhiém kim loai nang (KLN),
mét phan do chay theo lgi nhuan va su kém hiéu biét cua
ngudi dan nén viée sir dung khong hop 1y cac ngudn nude
thai dé tudi cay trong néng nghiép, sir dung phan bon vé co,
cac hoa chit bao vé thuc vit vugt qua mac cho phép dan
dén 6 nhiém moi trudng.

Dé xir Iy tinh trang nay, c6 cac phuong phap vit 1y, hoa
hoc va sinh hoc, méi phuong phdp c6 nhimg uu, nhugc
diém khéc nhau, Trong do, phuong phéap sinh hoc hién dang
dugc quan tim nhiéu, déc biét la viéc sir dung thyc vat dé
tach chiét, co lap hoac khir doc cac chat 6 nhiém thong qua
qua trinh hoa - 1y - sinh. Céng nghé nay vira xur Iy 6 phiém
hiu qua, than thién véi moi trudng vira ¢6 chi phi thap [1].
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ciy ¢6 man triu
uwong Cd trong dat
,20 mg/kg, trong ré

4 khi niing loi b6 Cd ra khoi dét ciia ciy twong déi cao, dat 2,883-2,973
g/kg, kha niing tich liy Pb trong thén I4 dat 149,25+7,23 dén
754,6+25,34 mg/kg, kha niing loai bé Pb ra khéi dit ciia ciy

Trén thé gidi, vide ung dung thyc vit dé xir Iy 6 nhiém
KLN trong moéi truong da dat duge nhiéu thanh tuu co y
nghia khoa hoc va thuc tién [2, 3]. Théng ké cho thiy, co
khoang 400 loai cay co kha nang siéu tich lay KLN [4]. O
Viét Nam, viéc nghién ctru dung thue vat trong xur 1y dat
va nudc bi 6 nhiém cling da dugc nghién ciru & nhiéu dia
phuong nhu Thai Nguyén, Hung Yén, Ha Ngi... [1, 5]. Tuy
nhién, cac nghién ctru da tién hanh chg yéu tap trur
vung dat khai thac khoang san, noi c6 mie do 6
ma chua co l’ll'ljéu nghién ctru nhim cai tao dat trong rau, noi
ma viée 6 nhiém sé& anh huong trre tiép dén san phim cua
no, tr do anh hu:c‘rng dén sirc khoe nguai tieu dung. Nghién
ctu nay duoc tién hanh nhim danh gid kha nang hap thu Cd
va Pb cua loai thuc vat ban dia, cay co mén triu (Eleusine
f{?(ﬁﬁ"f_f;L-)» thude ving tréng rau thanh phd Thai Nguyén va
tim hle_uz kha ning (g dyng loaj thuc vat nay trong viée xir
l){ 0 nhlf:m C.d va Pb trong dit nong nghiép. Py 1a mét loai
cay thLlOC‘Chl Eleusine Gaerm, ho lta Poaceae, cay cao [5-
231:11&?1:;;2 Eﬁ; Ell éthé»nglfa.-l 1. Cay cg mﬁn}ré}n 15_1 1oz‘15 co
ven‘ duong .béi hoan rn 0‘]] “(‘?L_l llgl. Eh'L o g?p ¥ bU'I‘llQng-

) g, €0 thoi gian sinh truong ngan (3-4

thang 0 la cay d :
h: g) nh,ung no la‘cay duoce xép trong danh muc cic loai
cay sieu tich ty Pb ¢ trap thé gioi [1]

1g VAo cac
nhiém cao,
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Abstract:

This study evaluated cadmium (Cd) and lead (Pb)
accumulation by Eleusine indica L. plants grown in soil
with different Cd and Pb concentrations in 3 months to
assess the affect of the metal concentrations in soil to
the plant’s remediating ability to grow in Cd- and Pb-
contaminated soil for phytoremediation purpose. At the
Cd concentration in soil of 50-200 mg/kg, the cumulative
Cd content in leaves of Eleusine indica L. was from
75.61+3.12 mg/kg to 195.21+4.20 mg/kg; that in root was
from 365.09+10.11 mg/kg to 482.08+20.51 mg/kg; and
its ability to remove Cd reached a peak of 2.883-2.973
mg/plant. At the Pb concentration in soil of 1,500-3,000
mg/kg, the ability of Pb accumulation in the leaves was
from 149.25+7.23 mg/kg to 189.60+8.19 mg/kg, and the
Pb accumulation capacity in roots was from 1,332.65
+13.16 mg/kg to 2,754.6+15.34 mg/kg. The capability of
removing Pb from the soil was high, reached 14.01-14.36
mg/plant.

Keywords: Accumulation, cadmium, Eleusine indica L., lead.

Classification number: 4.1

Doi tuony, noi dung va phuony phap nghién ciiu
Déi twong nghién ciiu

- Pit thi nghiém duge lay tr ving trong rau thudc
phuong Tac Duyén, thanh pho Théi Nguyén.

- Cay co man trau (Eleusine indica L.): Kha niang sinh
truong (sinh khoi) cua cdy sau 3 thang trong trong dat ¢ bd
sung Cd va Pb & cac nong do khac nhau.

- Ham lugng Cd va Pb: Ham lugng Cd va Pb ma cdy co
man trau hap thu dugce ¢ cac nong do Cd va Pb bo sung vio
dat khac nhau.

Phirong phap nghién ciru

Phwong phap bo tri thi nghiém: Dat ding trong thi
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nghiém la dit duoc lay tir vung trong rau thude dia phan
phuong Tuc Duyén, thanh pho Thai Nguyén. Dit lay o tana
mat 0-20 cm, 1am toi, loai bo xdc thuc vat, da va cac vit
ctmg, sau do tron déu. Ham lugng Cd va Pb bo sung ¢ céc
cdng thire thi nghiém la riéng ré.

- Bé sung Cd: Thi nghiém dugc bd tri véi 4 cong thire.
Luong Cd bd sung vao cac chiu thi nghiém dudi dang
Cd(NO,),.4H,0 v6i cac ham lugng khac nhau dé thiét lap
cac cong thirc.

Cong thire dbi chimg (DC): Dt dugc ldy tir ving trong
rau cua phuong Tic Duyén khong bé sung Cd.

Cong thirc 1 (CT1), 2 (CT2), 3 (CT3). 4 (CT4), vai cac
ham luong Cd duge bo sung twong tmg & cac mic 1a 25,
50, 100, 200 mg Cd*/kg dat bang cach: Hoa tan 13,75 g
Cd(NO,),.4H,0 bing nude cat, sau do dinh mirc dén 500 ml
ta duoc nong “do dung dich A c6 Cd* la 10.000 mg/l. Tién
hanh phon tron voi dat thi nghiém bing cach lay cac thé tich
dung dich A khac nhau la 2,5; 5; 10; 20 ml twong (g voi
cac cong thire CT1; CT2; CT3; CT4. Sau do, cac thé tich
dung dich A trén dugc dinh mirc bano nude cit toi vach
50 ml dé dam bao su d‘cmfJ déu vé do am cua dét trong cac
trrong hop tuong tmg mdi cong thire.

-Bb sung Pb: Thi nghi¢m dugc bé tri véi 5 cong thire.
Luong Pb bd sung vao céc chiu thi nghiém dudi dang
Pb(NO,), v6i cac ham luong khac nhau dé thiét 1ap cac cong
thire.

Cong thirc ddi chimg (BC): Dt duoc liy tir ving trong
rau cua phuong Tuc Duyén khong bo sung Pb.

Cong thuc 1 (CT1), 2 (CT2), 3 (CT3), 4 (CT4), 5 (CTH5)
voi cac ham lugng Pb duge bd sung twong tng & cac mic la
500, 1.000, 1.500, 2.000, 3.000 mg Pb*"/kg dat, bang cach:
Hoa tan 159,92 g Pb(NO,), ban0 nudce céit va dinh muc dén
1.000 ml ta duoc dung dich B co nono do Pb** 1a 100.000
mg/l. Tién hanh phdi tron véi dat thi nghiém bang cach lay
céc thé tich dung dich B khac nhau 1a 5; 10; 15; 20; 30 ml
twong tng voi cac cong thue CTI; CT2; CT3; CT4; CTS.
Sau do, cac thé tich dung dich B trén duoc dinh muc banU
nuée cit t6i vach 50 ml de dam bao su c‘Icm0 déu vé do am
clia dat trong cac truong hop tuong img mdi cong thire.

Dit sau khi dugc tron kim loai s& duge u trong 1 tuan
trude khi dat thi nghiém. Méi cong thire duge 13p lai 6 lan,
cdy duoc lléng 3 thano Méi chiu thi nghiém chira 1 kg dat
kho khéng khi, moi chau trong 1 cay. Cay duge trong trong
chéu thi nghiém 1a cdy con duoc gieo tu hat, tuong dong
nhau vé chiéu cao. Cay co man trau dai khoang 5 cm, ciy
chia thanh 3 nhanh nho.

Phwong phap phan tich trong phong thi nghiém: Phuong
phéap dugce su dung dé phan tich cdc chi tiéu trong dit nhu
sau: pH, - xdc dinh theo Tiéu chuin Viét Nam TCVN
5979: 7007 dugc do b'mo may pH meter MI151 cua hang
Martini (Rumani); dam tong sé (N) - xac dinh theo Tiéu
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chuan Viét Nam TCVN 6498:1999; lan tong sb (PO, -

*{ac: dmh theo Tiéu chuan Viét Nam TCVN 8940: 2011 kah ‘

tong s6 (K, ,0) - xéc dinh theo Tiéu chuin Viét Nam TCVN
8660:2011; dung tich trao doi cation (mg duong luong/100
g dat) CEC - xac dinh theo Tiéu chuan Viét Nam TCVN |
8568:2010; thanh phén co gidi - xac dinh theo Tiéu chuan
Viét Nam TCVN 8567:2010; chat hiru co (OM) - xac dinh
theo Tiéu chuan Viét Nam TCVN 6644:2000; asen tong sb
- x4c dinh theo Tiéu chuin Viét Nam TCVN 8467:2010; Pb
va Cd tong s6 - xac dinh theo Tiéu chuin Viét Nam TCVN
6496B:20009.

Xéc dinh ham luong Pb va Cd trong ciy: Cac ciy dugc
lay dem vé - phong thi nghiém rua sach, phanra phan 14, than
va phan gdc, ré. Say kho cdc mau trong ti sdy & nhiét do
60°C trong 2 ngay, sau do tan nho va tron déu.

Phan huy méu bang thiét bi pha mau vi song dé phan tich
KLN nhu sau: Cin méi mau khé 0,20 g, cho vao éng pha

mau, thém 10 ml HNO, 65%, lac hdn hop nay va doi it nhéat |

20 phat truge khi dono nat. Gia nhiét 1én 170°C trong 20
phut, glu tlf:p mau ¢ nhiét do nay trong vong_, > 45 pht, sau do
dé ngudi dén nhiét do phong. Toan b hén hop sau phan huy
dugc thém nude, lic déu, loc qua giy loc bang xanh va dinh
mirc dén 100 ml. Ham lugng KLN trong dich loc dugce xac
dinh trén may AAS. Xac dinh Pb tong s6 theo TCVN 7766
2007; xac dinh Cd tong so theo TCVN 7768: 2007 Cac
thi nghlem déu dugce tién hanh voi miu tring va miu lap
dé danh gia sw nhiém ban do héa chét va méi trueong xung
quanh cting nhu do lap lai cua phuong phap Kiém tra hiéu
suat thu hoi ctia qué trinh phé miu bang mau thém chuan.

Phirong phap xur ly 56 licu: S6 liéu dugce tong hop, phéan
tich va xir Iy bing phan mém Microsoft Excel.

Cac chi tiéu theo déi: Sinh khéi cia cy, kha ning hip
thu Pb va Cd trong cac bd phén cua cay.

Két qua nghién ciiu va thao Iuan
Ddnh gia anh huwong ciia ham luong Cd trong dat dén
sinh khéi va khdi nang tich lity Cd ciia cdy cé man trau

Két qua phan tich miu d4t duge sir dung trong nghién
clru thé hién o bang 1.

Bang 1. Mot so tinh chat dat ban dau truge khi si dung
trong nghién cdu.

CEC Thanh  As o
o OM  (mgduong N PO, KO phin dingss ' 00
(%) lmg/l00g (%) (%) (%) cogiti (my ¥
dht) akt K (mg/ (mg/

kg) kg)

48 1,62 9,62 0041 0105 076 Thitnhe 503 14502 258

Nhin chung, dét ding trong nghién ciru la dat hoi chua,
c6 ham luong chét hiru co, dung tich hap thu ¢ mirc trung
binh; thanh phan co gidi (TPCG) 1a thit nhe; ham lugng N,
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P,0, ¢ mirc trung binh, trong khi do kall dé tiéu lai thap.
Bang I cho thay, ham lugng Pb tong sO (Pd_ = 145,02 mg/
kg) va Cd tong sb (Cd = 2,58 mg/kg) vuort gi6i han cho

phép cua KLN trong dét nong nghiép theo QCVN 03:2015/
BTNMT cuia B¢ Tai nguyén va Mai truong.

Két qua nghién ctru thu duge kha nang sinh truong va

tich liiy Cd cua cay co6 man trau dugc thé hién & bang 2.

Bang 2. Anh huéng clia ham qung Cd trong dat dén sinh
khéi va kha nang tich liiy Cd clia cay cé man trau.

Cng Sinh khii (g) Tich liy (mg/kg) :‘_:c::i
oS i b RE Téng Thin 1d Ré ':’ ;-.‘(r:n:i;
bcC 17,29£1,51  6.25%0,71  23,5422,01 9.93;-0.7l - -9_8.8712,1 1 _(_l_'n"&_‘)
CT1 1520=1,33  5.22+0,63 20,42+181 24,05+2,52 250,08+5,52 1,671
CT2 14,86£093  4,82+041 19,78+1,02 75,61+3,12 365,09+10,11 2,883
CT3  10,53+0,72  4,29:040 14,821,701  107,1243,61  426,05+13,52 2,956
CT4 7.1330.23 3.28*_0.3 10.4110.51 l‘)5‘2lé-4.20 482,08420,51 2,973

0] tat ca cac cong thuc thi nghiém, cay co man trau van
phét trién duoc va tang sinh khoi, tuy nhién voi ham lugng
Cd bd sung khac nhau thi sinh khéi cua céiy c6 man trau cling
khéc nhau, cu thé: O cong thirc PC sinh khbi dat 23,54+2.01
g/cdy, khi bo sung thém Cd vao dit véi ham luong 25 mg
/kg (CT1) thi sinh khdi cua cay la 20,42+1,81g/cay, giam
con 86,75% so véi PC. Néu tlcp tuc tang ham lu'(mg Cd
Ién 50-200 mg/kg thi sinh khéi cua cdy giam xuong con
84,03-44.,22% so voi DC. Piéu nay ching to Cd 1a mot
trong nhitng yéu td anh hudng dén sy phat trién cua cay.
Tuy nhién, vi ham luong Cd khong qua cao thi ciing khong
anh huong nhiéu dén sinh khéi cua cdy, cu thé nhu ¢ CT1

v CT2 sinh khéi cua cay tuong (mg 1 20,42+1,81 g/cay va
19,78+1,02 g/cay.
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Cong thaie thi nghiém
Hinh 1. Anh huéing ciia ham Iucng Cd trong dat dén lugng
tich liiy Cd trong than vj ré cdy €6 man trau,

Tl bang 2 va hinh 1 cho thay, ham luror
sung tang 1€n thi kha nang tich |
tang 1én thé hién & ca than va ré,

1g Cd duoge bd
y Cd trong ¢y c6 man triu
O CT1 ham luwong Cd tich
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iy trong thin ting 2,4 lan so véi PC thi 6 CT2 1a 7, 6 lan,
CT3 14 10,8 14n va CT4 1a 19,7 lan. Tuong tu déi voi ré, kha
ning hap thu va tich liiy Cd & cac CT1, CT2, CT3 va CT4
ting tuong tmg so voi DC tuong tng la 2.5: 3,7, 43 va 4.9
lan. Tuy nhién, kha ning loai bo Cd ra khoi dit & cic cong
thirc CT2, CT3, CT4 khac nhau khéng nhiéu, trong tmg la
2,883; 2,956; 2,973 mg Cd/cay. Dleu nay c6 thé 1y gidi vi &
CT2 sinh khéi coa cdy co man trau 1a kha cao (19 78+1,02
g/cay) nén kha nang tich lty Cd trong than va ré tuy khéng
phai 14 cao nhat so voi cic cong thire khac nhung kha ning
loai bo Cd ra khoi dét la cao nhat. Con & céc cong thirc CT3,
CT4, mic du kha ning tich lily Cd cao trong ca phan than 14
va phan ré nhung do luong Cd b6 sung vao dit cao nén han
ché sur phat trién cua cy do do sinh khoi giam, luong Cd ciy
liy ra khoi dat khong cao.

Ddnh gid anh huwong cua ham lugng Pb trong dat dén

sinh khéi va kha nang tich liiy Pb ciia cdy cé man ti ‘du

Bang 3. Anh hudng ctia ham lugng Pb trong dat dén sinh
khdi va kha nang tich liy Pb ctia ciy c6 man trau.

Sinh khoi (2) Tich liy (mg/kg) Lugng Ph
: tich liy
cT y
= - x trong ciy
Thin ld Reé Tong Than ld Ré (mg)
PC 17204278 625+1,12  2354:3,12  S8.7:311 435314524 374
CTI 18784281 6454101 2523423 64785513 505844914 448
CT2 2423283 10205145 34384522 11572¢7,12  567.27+11,13 8,59
CT3 23184234 794132 31128427 14925723 1332,65:13,16 14,04
CT4  1987:2,16 6684123 26554316 172954817  1582,92+14,13 14,01
435:087 189,60+8,19

CT5 12,53:1,53 16.88£1,17 2754,60:2534 1436
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. : 3] 8g CTI1 CcT2 CT3 T4 TS
i Cong thare thi nghigm
Hinh 2. Anh hudng ctia ham lu’dng Pb trong dat dén Iuang
tich liy Pb trong than 1a va ré cay c6 man trau.

Két qua thi nghiém duoc tong hop & bang 3 cho tl1§y.
sinh khéi cua cdy co man trau tdp trung chu yéu o phan
trén mat dat, & CT2 cdy cho sinh khéi 1on nhét (34,38+5.22
g/(.ay) ting 46,05% so vai BC. O CT5 khi ham lugng Pb
b6 sung vao trong dat 3.000 mg/kg thi sinh khdi cay giam
28.20% so voi DC,

Kha ning hap thu Pb ¢ r& cua cdy co man trau 16n hon &
phén than 14, cu thé & dao dong tir 7.8 1an (CT1) dén 14,5 lan

TAP CHI

Hﬁé :255 It Nam BIE) 2epln

Khoa hoc Néng nghiép

(CTS5). Nhin chung, kha ning hép thu Pb cua ciy tang khi
ham luong Pb trong dat ting. Khi bé sung 3.000 mg PhéY
kg déat (CT5) thi kha ning tich lily Pb trong thén 1a va ré cao
nhét, tuong tmg 14 189,60+8,19 mg/kg va 2.754,60+25,34
mg/kg, luong Pb ma cdy lay ra duoc khoi dat lai 1a cao nhat,
dat 14,36 mg/cdy. Tuy nhién, khi ham luong Pb b6 sung vio
dat tiang thi sinh khdi cia cdy giam xudng, do dé lugng Pb
ma cay ldy ra khoi dat ¢ cac cong thire CT3, CT4, CTS5 sai
khac nhau khong nhiéu, twong tmg 1a 14,04; 14,01; 14,36
mg/cdy.

Két luan

Qua thir nghiém trén, chung toi rat ra dugc maot s6 két
luan nhu sau:

- Cay ¢o man trau déu sinh truong va phat trién duoc
trong méi trudng dat canh tac bi 6 nhiém Cd va Pb. Tuy
nhién, v&i ham lugng Cd va Pb b sung khic nhau thi sinh
khoi cuia ciy co man trau ciing khac nhau. Néu bo sung vao
dit 200 mg Cd*/kg dat va 3.000 mg Pb*'/kg dat thi sinh
khéi cay giam twong img 1a 44,22% va 28,29% so véi doi
ching.

- Hiéu qua loai bo Cd va Pb cua cay co man trdu va kha
nang tich liy Cd va Pb o ré cao hon ¢ phan than la. Kh1
bé sung Cd vao dit nhiéu thi lugng Cd tich Iy trong ré va
trong than 14 déu tang. Tuy nhién, khi ham luong Cd cao
qua thi kha niang loai bé Cd ra khoi méi truong dét caa cay
ting khong dang ké. Vi ham lugng Cd bo sung 1a 100, 200
mg Cd >*/kg dat thi kha nang loai bo Cd ra khoi méi trudng
dat o cac cong thirc khong co su sai khac nhiéu, twong tmg
14 2,956; 2.973 mg Cd/cdy. Kha ning loai bo Pb 16n nhit ¢
cong thirc bd sung 3.000 mg Pb*'/kg dit (CTS), dat 14,36
mg/cdy. So véi cong thire bd sung 1.500, 2.000 mg Pb**/kg
dat thi luong Pb cay lay ra duge khoi dit & CTS tang khong
dang ké. Nhu vay, dbi voi dat 6 nhiém Cd hodc Pb thi cay co
man trau co thé duge sir dung nhu mot gidi phap hiéu qua,
an toan dé xir 1y dat 6 nhiém Cd hodc Pb tuong tmg & mitc
khoang 50-200 mg/kg va 1.500-3.000 mg/kg.
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