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Nghién ciru anh hwong cua ham lwgng cadimi va chi
trong dat dén kha niing sinh truong va hap thu cac kim loai nay
cuia cay co man trau (Eleusine indica L.)
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Tém tit:

Nghién ctru nay nham danh gia dnh hudéng cia ham lmrng cadimi (Cd) va chi (Pb) trong dit dén kha nang sinh
trudéng va hap thu cac kim loai nay cia cay cé mén trau (Eleusine indica L.) dong thoi xac dinh dwoc kha nang
loai b6 chung ra khoi dat chuyén canh rau sau 3 thang thi nghiém. Két qua nghién ciru cho thay, ciy co mén triu
sinh trwéng va phat trién dwoc trong moi truong dit canh tac bi 6 nhiém Cd va Pb. Véi ham lwgng Cd trong dat
khoing 50-200 mg/kg thi ham lwgng Cd tich liiy trong phan than 1 dat 75,61+3,12 dén 195,21+4,20 mg/kg, trong ré
dat 365,09+10,11 dén 482,08+20,51 mg/kg va kha niing loai bé Cd ra khéi dht ciia ciy twong ddi cao, dat 2,883-2,973
mg/cAy. Ham lwong Pb trong dat khoang 1.500-3.000 mg/kg, kha ning tich liiy Pb trong thén 1a dat 149,25+7,23 dén
189,60+8,19 mg/kg va trong ré dat 1.332,65+13,16 dén 2.754,6+25,34 mg/kg, kha ning loai bé Pb ra khéi dit cia ciy

cao, dat 14,01-14,36 mg/cay.
Tir khéa: Céy c6 mén trau, Cd, Pb, tich liiy.
Chi sé phdn loai: 4.1

Hién nay, bén canh viéc phat trién kinh té - x4 hoi thi hé
luy ma né dua lai cho méi trudng ciing rt ning né. Cung
v6i 6 nhiém moi trudng nude, 6 nhiém khong khi thi tinh
trang 6 nhiém dét va thuce phém dang la vén dé thoi su, duoc
cac nha khoa hoc trong va ngoai nudc cling nhu toan xa hoi
rat quan tam [1].

Nguyén nhan cta tinh trang ndy mot phan l1a do tinh
trang khai thac khoang san nhung khong c6 bién phap xu
ly dong bd dan dén hau qua 6 nhidm kim loai ning (KLN),
mot phz‘in do chay theo lgi nhuan va sy kém hiéu biét cua
ngudi dan nén viée sir dung khong hop 1y cac ngudn nude
thai dé tudi cay trong nong nghiép, str dung phan bon vo co,
céc hoa chit bao vé thuc vat vuot qua mirc cho phép dan
dén 6 nhiém méi truong.

Pé xur Iy tinh trang ndy, c6 cac phuong phap vit 1y, hoa
hoc va sinh hoc, mdi phuong phap cé6 nhiing wu, nhuge
diém khac nhau. Trong d6, phuong phép sinh hoc hién dang
dugc quan tam nhiéu, dic biét la viéc sir dung thuc vat dé
tach chiét, c6 1ap hodc khir doc cac chit 6 nhiém thong qua
qua trinh héa - 1y - sinh. Cong nghé nay vira xir Iy 6 nhiém
hiéu qua, than thién v&i moi trudng vira ¢ chi phi thap [1].
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Trén thé gi6i, viéc ung dung thuc vat dé xir Iy 6 nhiém
KLN trong mdi trudng di dat duoc nhiéu thanh tuu c6 ¥
nghia khoa hoc va thyc tién [2, 3]. Thng ké cho thay, co
khoang 400 loai cay c¢6 kha nang siéu tich liiy KLN [4]. O
Viét Nam, viéc nghién ctru dung thyc vat trong xu ly dét
va nudc bi 6 nhiém ciing da dugce nghién ciru & nhiéu dia
phuong nhu Thai Nguyén, Hung Yén, Ha N¢i... [1, 5]. Tuy
nhién, cac nghién ctru da tién hanh cha yéu tap trung vao cac
vung dét khai thac khoang san, noi c6 murc d6 6 nhiém cao,
ma chua ¢ nhidu nghién ctru nham cai tao dat trong rau, noi
ma viéc 6 nhidm s& anh hudng tryc tiép dén san pham cia
no, tir 46 anh huong dén strc khoe nguoi tiéu ding. Nghién
ctru nay duoc tién hanh nham danh gia kha niang hp thu Cd
va Pb cua loai thuc vat ban dia, cay co man triu (Eleusine
indica L.), thuc ving trong rau thanh phd Thai Nguyén va
tim hiéu kha ning tng dung loai thuc vat nay trong viéc xtur
1y 6 nhiém Cd va Pb trong dat nong nghiép. Pay 1a mot loai
cay thudc chi Eleusine Gaertn, ho lua Poaceae, cay cao 15-
90 cm, mua ra hoa tir thang 3-11. Ciy c6 man tru 13 loi c¢6
nhiét déi, moc phé bién ¢ nhiéu noi, thudng gip & bd rudng,
ven duodng, bii hoang, c6 thoi gian sinh truong ngin (3-4
thang) nhung no 1a cay duge xép trong danh muc cac loai
cy siéu tich tu Pb & trén thé gioi [1].
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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 tuong, nél dung va phueng phap nghién ciiu

Déi twong nghién ciru

- Pét thi nghiém duoc ldy tir ving trong rau thudc
phuong Tuc Duyén, thanh pho Thai Nguyén.

- Cay ¢6 man trau (Eleusine indica L.): Kha nang sinh
truong (sinh khoi) cua cay sau 3 thang trong trong dat ¢ bo
sung Cd va Pb ¢ cac nong do khac nhau.

- Ham lugng Cd va Pb: Ham lugng Cd va Pb ma cay co
man trau hap thu dugc ¢ cac nong d6 Cd va Pb bo sung vao
dat khéc nhau.

Phwong phap nghién ciru

Phirong phép bé tri thi nghiém: it dung trong thi
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nghiém 1a dat duoc ldy tir ving trong rau thudc dia phan
phuong Tuc Duyén, thanh phd Thai Nguyén. Dét ldy ¢ ting
mat 0-20 cm, lam toi, loai bé xac thuc vat, da va cac vat
ctmg, sau do tron déu. Ham luong Cd va Pb bd sung & cac
cong thire thi nghiém la riéng ré.

- B6 sung Cd: Thi nghiém duogc bd tri voi 4 cong thirc.
Luong Cd bo sung vao cac chau thi nghiém dudi dang
Cd(NO,),4H,0 véi cac ham luong khac nhau dé thiét 1ap
cac cong thtrc.

Cong thirc d6i chimg (PC): Pat dugc lay tir ving trong
rau cia phuong Tac Duyén khong bo sung Cd.

Cong thue 1 (CT1), 2 (CT2), 3 (CT3), 4 (CT4), vdi cac
ham luong Cd dwoc bd sung tuong tmg & cac mirc 1a 25,
50, 100, 200 mg Cd*'/kg dat, bing cach: Hoa tan 13,75 g
Cd(NO,),.4H,0 bang nudc cat, sau d6 dinh mirc dén 500 ml
ta duorc nong do dung dich A c6 Cd*" 1a 10.000 mg/I. Tién
hanh phdi tron voi dat thi nghiém bang cach 1ay cac thé tich
dung dich A khéac nhau 1a 2,5; 5; 10; 20 ml tuong ung voi
cac cong thirc CT1; CT2; CT3; CT4. Sau do, cac thé tich
dung dich A trén dugc dinh muc bang nudc cat toi vach
50 ml dé dam bao sy dong déu vé d6 am cua dat trong cac
truong hop tuwong ing moi cong thuc.

-Bb sung Pb: Thi nghiém dugc b tri voi 5 cong thirc.
Luong Pb bo sung vao cac chdu thi nghiém dudi dang
Pb(NO,), véi cac ham luong khac nhau dé thict 1ap cac cong
thtre.

Cong thirc dbi chimg (PC): Pat dugce lay tir ving trong
rau cia phuong Tac Duyén khong bo sung Pb.

Cong thuc 1 (CT1), 2 (CT2), 3 (CT3), 4 (CT4), 5 (CT5)
v6i cac ham lugng Pb duoc bd sung twong ing & cac mirc 1a
500, 1.000, 1.500, 2.000, 3.000 mg Pb**/kg dat, bang cach:
Hoa tan 159,92 g Pb(NO,), bing nuGce c4t va dinh muc dén
1.000 ml ta dugc dung dlch B ¢6 ndng d6 Pb** 1a 100.000
mg/1. Tién hanh phdi tron v6i dat thi nghiém bang cach lay
cac thé tich dung dich B khac nhau 1a 5; 10; 15; 20; 30 ml
tuong ung vdi 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 50 ml dé dam bao su déng déu vé d6 4m
ctia dét trong cac truong hop tuong img mdi cong thirc.

Dit sau khi duogc tron kim loai s& duoc u trong 1 tudn
trudc khi dat thi nghiém. Mdi cong thirc duoc lap lai 6 lan,
cdy dugc trong 3 thang. Mdi chau thi nghiém chira 1 kg dat
kho khong khi, mdi chau trong 1 cay. Cay dugc trong trong
chau thi nghiém 1a cay con dwoc gieo tir hat, twong dong
nhau vé chiéu cao. Cdy c6 man trau dai khoang 5 cm, cay
chia thanh 3 nhanh nho.

Phwong phap phdn tich trong phong thi nghiém: Phuong
phap duoc sir dung dé phén tich cac chi tiéu trong dat nhu
sau: pH, ., - xdc dinh theo Ticu chuan Viét Nam TCVN
5979: 2007 dugc do bang may pH meter MI151 cua hang
Martini (Rumani); dam tong s6 (N) - xac dinh theo Tiéu
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chuan Viét Nam TCVN 6498:1999; lan tong sd (PO, -
xac dmh theo Tiéu chuan Viét Nam TCVN 8940: 2011 kah
téng s6 (K,0) - xac dinh theo Tiéu chuin Viét Nam TCVN
8660:2011; dung tich trao di cation (mg duong luong/100
g dat) CEC - xac dinh theo Tiéu chuin Viét Nam TCVN
8568:2010; thanh phan co gi6i - xac dinh theo Tiéu chuan
Viét Nam TCVN 8567:2010; chat hiru co (OM) - xac dinh
theo Tiéu chudn Viét Nam TCVN 6644:2000; asen tong s6
- x4c dinh theo Tiéu chuin Viét Nam TCVN 8467:2010; Pb
va Cd tong s6 - xac dinh theo Tiéu chuén Viét Nam TCVN
6496B:2009.

Xac dinh ham luong Pb va Cd trong céy: Cac cdy dugc
lay dem vé ' phong thi nghiém rira sach, phén ra phan 14, than
va phan gbc, ré. Sdy kho cic mau trong til sdy & nhiét do
60°C trong 2 ngay, sau d6 tan nho va tron déu.

Phén hity mAu bang thiét bi pha mau vi séng dé phan tich
KLN nhu sau: Can mdi miu khé 0,20 g, cho vao éng pha
mau, thém 10 ml HNO, 65%, lac hon hop nay va doi it nhét
20 phut trude khi dong nat. Gia nhiét 1én 170°C trong 20
phat, gitr tiép mAu & nhiét d6 nay trong vong 45 phit, sau d6
dé nguoi dén nhiét do phong. Toan bd hdn hop sau phan hay
duogc thém nude, lic déu, loc qua gidy loc biang xanh va dinh
muc dén 100 ml. Ham luong KLN trong dich loc dugc xac
dinh trén may AAS. Xac dinh Pb tong s6 theo TCVN 7766:
2007; xac dinh Cd tong s6 theo TCVN 7768: 2007. Cac
thi nghiém déu duoc tién hanh véi miu tring va mau lip
dé danh gi4 sy nhidm ban do hoa chit va moi truong xung
quanh ctng nhu d6 lap lai cia phuong phap. Kiém tra hi¢u
suét thu hoi clia qua trinh pha mau bang mau thém chuan.

Phiwrong phdp xur [y 56 ligu: S liéu duoc tong hop, phan
tich va xtr Iy bang phan mém Microsoft Excel.

Cic chi tiéu theo déi: Sinh khdi cua cdy, kha nang hép
thu Pb va Cd trong cac bo phan cua cay.

Danh gia anh huong ciia ham lu’o*ng Cd trong dat dén
sinh khéi va khd nang tich lily Cd ciia cdy ¢é man trau

Keg qua phén tich mau dat dugc s dung trong nghién
ctru the hién ¢ bang 1.

Bang 1. Mgt s6 tinh chat dat ban dau trudc khi st dung
trong nghién cu.

pH oM (mg duong N PO, KO phian tongso b 3
(%) lrgng/100 g (%) (%) (%) co gi6i (mg/
dit) dht kg (Mg (mg
kg) kg)
48 1,62 9,62 0,141 0,105 0,76 Thitnhe 5,13 145,02 2,58

Nhin chung, dat dung trong nghién ciru 1a dat hoi chua,
¢6 ham lugng chat hitu co, dung tich hap thu ¢ mutc trung
binh; thanh phan co gid¢i (TPCG) 1a thit nhe; ham lugng N,
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P,O, 6 muc trung binh, trong khi do kali dé tiéu lai thép.
Bang 1 cho thay, ham luong Pb tong s6 (Pd, = 145,02 mg/
kg) va Cd tong sb (Cd, = 2,58 mg/kg) vuot giti han cho
phép cta KLN trong dAt nong nghi¢p theo QCVN 03:2015/
BTNMT cua B¢ Tai nguyén va Mai truong.

Két qua nghién ctru thu duoc kha ning sinh truong va
tich lily Cd cuia cdy c6 man trau dugc thé hién ¢ bang 2.

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

Cong Sinh khéi (g) Tich liiy (mg/kg) a‘j"t’l:i
thite o 1 Ré Téng Théin 14 RE 'c';yyt(r;'g
PC  17,29+1,51 625+0,71 23,54+2,01  9,930,71 98,87+2,11 0,789
CT1  1520+1,33 522+0,63 2042+1.81  24,05£2,52  250,08+5,52 1,671
CT2  14,86+0,93 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 14,82+1,71 107,1243,61  426,05+1352 2,956
CT4  7,134023 328403 10,410,51 195214420 482,08+20,51 2,973

0 tét ca cac cong thuc thi nghiem cdy cO man trau van
phat trién duoc va tang sinh khdi, tuy nhién V01 ham lugng
Cd b6 sung khac nhau thi sinh khi ctia cay c6 man tréu ciing
khac nhau, cu thé: O cong thuc BC sinh khdi dat 23,54+2,01
g/cdy, khi bd sung thém Cd vao dit voi ham lugng 25 mg
/kg (CT1) thi sinh khdi ctia cay la 20,42+1,81g/cay, giam
con 86,75% so véi BC. Néu tlep tuc tang ham lu’ong Cd
1én 50-200 mg/kg thi sinh khdi cua cdy giam xudng con
84,03-44,22% so v6i BC. Pidu nay chung t6 Cd la mot
trong nhimg yéu t6 anh hudng dén sy phat trién cua cay.
Tuy nhién, vdi ham lugng Cd khéng qua cao thi cling khong
anh huong nhiéu dén sinh khdi cua cdy, cu thé nhu & CT1
va CT2 sinh khdi cta ciy twong Gng 13 20,42+1,81 g/ciy va
19,78+1,02 g/cay.
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Hinh 1. Anh huéng ctia ham lugng Cd trong dat dén lugng
tich lily Cd trong than va ré cay cé man trau.

Tir bang 2 va hinh 1 cho thiy, ham lugng Cd duoc bd
sung tang 1én thi kha nang tich Ity Cd trong cdy c6 mén trau
tang 1én thé hién & ca than va ré. O CT1 ham lugng Cd tich
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lity trong than ting 2,4 lan so véi DC thi ¢ CT2 1a 7,6 lan,
CT3 12 10,8 lan va CT4 1a 19,7 lan. Tuong ty dbi voi ré, kha
nang hap thu va tich liy Cd ¢ cac CT1, CT2, CT3 va CT4
tang tuong tng so véi BC tuong ung 1a 2,5; 3,7; 4,3 va 4,9
lan. Tuy nhién, kha ning loai bo Cd ra khoi dit & cac cong
thiae CT2, CT3, CT4 khac nhau khong nhiéu, twong tmg I
2,883; 2,956; 2,973 mg Cd/cay. Dleu nay co thé ly giai vi &
CT2 sinh khi cua cdy c6 man trau 1a kha cao (19,78+1,02
g/cay) nén kha nang tich lity Cd trong than va ré tuy khong
phai 1a cao nhét so v6i cac cong thie khac nhung kha ning
loai bo Cd ra khoi dat 1a cao nhat. Con & céc cong thirc CT3,
CT4, mic du kha nang tich lily Cd cao trong ca phan than 1a
va phan r& nhung do lwong Cd bo sung vao dat cao nén han
ché sy phit trién ciia cay do d6 sinh khdi giam, lugng Cd cay
lay ra khoi dit khong cao.

Ddnh gid anh hwéng ciia ham lwong Pb trong dit dén

sinh khéi va khd nang tich liiy Pb ciia cdy cé man trau

Bang 3. Anh huéng ctia ham lugng Pb trong dat dén sinh
khdi va kha nang tich liiy Pb clia cay cé man trau.

Sinh khéi (g) Tich liiy (mg/kg) Lugng Pb
tich lay
CT a
x 2 . trong ciy
Than I Ré Téng Than li Ré ()
bC 17,29+2,78  6,25+1,12  23,54+3,12 58,7+3,11 43531+5,24 3,74
CTl  18,78+2,81 6,45+1,01 25,23+4,23 64,78+5,13 505,84+9,14 4,48
CT2 2423283 1020:145 3438522  11572+7,12  56727+11,13 8,59
CT3 23182234  794+132  31,12+427  14925+723 1332651316 14,04
CT4 1987+2,16  6,68£123 2655316 172953817  1582.92+14,13 14,01
CT5 1253153 435:087 1688117  189,60+8,19  2754,60+2534 1436
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Cong thare thi nghiém

Hinh 2. Anh huéng cia ham Itrdng Pb trong dat dén lugng
tich liiy Pb trong than 14 va ré cay cé man trau.

Két qua thi nghi¢m duoc tong hop ¢ bang 3 cho thay,
sinh khéi cua cdy c6 man trau tap trung chu yéu ¢ phan
trén mat dat, & CT2 cay cho sinh khdi 16n nhat (34,38+5,22
g/ciy), ting 46,05% so v6i BDC. O CT5 khi ham luong Pb
bd sung vao trong dat 3.000 mg/kg thi sinh khdi ciy giam
28,29% so voi BC.

Kha nang hap thu Pb ¢ ré clia ciy co man tr?ﬁurlc'm hon ¢
phan than 14, cu thé ¢ dao dong tir 7,8 lan (CT1) dén 14,5 lan
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(CT5). Nhin chung, kha nang hép thu Pb ciia cay ting khi
ham lugng Pb trong dat ting. Khi bo sung 3.000 mg Pb2/
kg dat (CT5) thi kha ning tich lity Pb trong than 14 va r& cao
nhat, tuong tng la 189,60+8,19 mg/kg va 2.754,60+25,34
mg/kg, luong Pb ma ciy lay ra dugc khoi dt lai 1 cao nhat,
dat 14,36 mg/cay. Tuy nhién, khi ham luong Pb bd sung vao
dat tang thi sinh khdi cta cdy giam xudng, do d6 luong Pb
ma cdy ldy ra khoi dat & cac cong thirc CT3, CT4, CT5 sai
khéac nhau khong nhiéu, tuong Ung la 14,04; 14,01; 14,36
mg/cay.

Qua thur nghiém trén, ching t6i rat ra dugc mat s6 két
luan nhu sau:

- Cay co man trau déu sinh truong va phat trién duoc
trong moi truong dat canh tac bi 6 nhiém Cd va Pb. Tuy
nhién, v6i ham luong Cd va Pb bd sung khéac nhau thi sinh
khéi ctia cay c6 man trau ciing khac nhau. Néu bo sung vao
dat 200 mg Cd*'/kg dat va 3.000 mg Pb>'/kg dit thi sinh
khdi cdy giam tuong tmg 1a 44,22% va 28,29% so vai doi
chung.

- Hiéu qua loai bo Cd va Pb cua cay c6 man trau va kha
ning tich lity Cd va Pb & ré cao hon & phan than 1a. Khi
b6 sung Cd vao dat nhiéu thi lugng Cd tich lity trong ré& va
trong than 14 déu ting. Tuy nhién, khi ham luong Cd cao
qua thi kha ning loai bo Cd ra khoi méi trudng dét cia cay
tang khong dang ké. Voi ham luong Cd b6 sung 1a 100, 200
mg Cd 2'/kg dat thi kha ning loai bo Cd ra khoéi méi truong
dat & cac cong thire khong co su sai khac nhiéu, twong tng
la 2,956; 2,973 mg Cd/cay. Kha nang loai bo Pb lon nhat &
cong thirc bd sung 3.000 mg Pb**/kg dat (CT5), dat 14,36
mg/cdy. So voi cong thire bd sung 1.500, 2.000 mg Pb*/kg
dat thi luong Pb cdy lay ra dugc khoi dit & CT5 tang khong
dang ké. Nhu vay, d6i voi dit 6 nhidm Cd hodc Pb thi cay co
man trau c6 thé dugc st dung nhu mét gidi phap hiéu qua,
an toan dé xtr Iy dit 6 nhiém Cd hodc Pb twong tmg & mirc
khoang 50-200 mg/kg va 1.500-3.000 mg/kg.

TAI LIEU THAM KHAO

[1] Bang Binh Kim, Lé Dic, Tran Van Tua, Bui Thi Kim Anh, bang
Thi An (2011), X& Iy 6 nhiém béng thuc vat, NXB Nong nghiép.

[2] Rufus L. Chaney, Minnie Malik, Yin M. Li, Sally L. Brown, Eric P.
Brewer, J. Scott Angle, Alan J.M. Baker (1997), “Phytoremediation of soil
metal”, Current Opinion in Biotechnology, 8(3), pp.279-284.

[3] Chen Tongbin, Wei Chaoyang, Huang Zechun, Huang Qifei, Lu
Quanguo, Fan Zilian (2002), “Arsenic hyperaccumulator Pteris vittata
L. and its arsenic accumulation”, Chinese Science Bulletin, 47(11),
pp.902-905.

[4] M. Varsha, M. Nidhi, M. Anurag (2010), “Heavy metals in plants:
phytoremediation: plants used to remediate heavy metal pollution”,
Agric. Biol. J.N. Am., 1(1), pp.40-46.

[5] Bang Xuyén Nhu va cs (2003), Nghién ciu xac dinh mot s6 gidi
phép sinh hoc (thuc vat va vi sinh vat) dé xi ly 6 nhiém KLN trong nudc
thai ¢ Thai Nguyén 2002-2003, dé tai cap bo.



