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ANH HUGNG CUA CU, PB, ZN BEN SINH TRUGNG
VA TICH LUY CHUNG TRONG RAU XA LACH

L. MG PAU

Ngay nay 6 nhiém dat va thuc phdm dang tré
thanh van dé thoi sy thu hat nhiéu nha khoa hoc
trong va ngoai nudc nghién ciru. Mot trong nhitng
vén dé dugc chii ¥ nhiéu nh4t 14 6 nhiém d4t do céc
kim loai nang c6 nguén gdc tir nudc thai do thi va
cac lang nghé c6 doc tinh cao va dé gay doc hai
cho con nguai thong qua chudi thire an.

Rau xanh néi chung, rau xa lach (Lactuca sativa
L.) noi rieng duoc st dung rat phd bién trong bita
an hang ngdy cla nguoi dan Viet Nam. Chiing 13
nhitng cay tréng 4n 14 c6 kha niang tich liiy cao cac
nguyen to kim loai nang. Do vay, nhiéu nghién ctru
trong nudc cling nhu ngodi nwdc di canh bio miic
d6 nguy hai clia cic loai rau khong an toan trong
bita an hang ngdy cla ngudi dan do tich liy cao
céc kim loai nang.

Nghién ciru v& kha ning hit thu va c4c gidi phap
nhim gidm thiéu sy tich lily kim loai ning trong cay
tréng ndi chung, déc biét 1a nhimg loai rau xanh dugc
str dung rat phd bién nhur xa lach s& c6 ¥ nghia thuc
tién 16n, gop phédn sin xu4t rau an todn cung cip
cho tieu ding hang ngay ctia ngudi dan.

Xudt phat tir van dé trén, nghién ciru ndy nhim
danh gia dnh hudng cla cic kim loai nang Cu, Pb,
Zn dén sinh trudng va xac dinh kha nang hat thu
kim loai nang clia rau xa lach & cac liéu luong gay
nhiém khac nhau.

1. POI TUGNG VA PHUONG PHAP NGHIEN CUU

1. Ciy rau xa lach (Lactuca satival..)

Xa lach 1a mot loai cdy rau ngan ngay, cb thoi
gian sinh trudng khodng 45-55 ngdy, nhiét d6 thich
hop 10-16 °C nén thudng tréng trong vu dong vio
thai gian tir thang 8 dén thang 4 nam sau.

NGUYEN XUAN CU

2. Pat thi nghiém

D4t thi nghiém 1a d4t phu sakhong duoc béi hiang
nim thudc he théng song Héng, 1dy tai ving tréng
rau thuoc x& Vinh Quynh, Thanh Tri, Ha Noi. Mot
sO tinh chat cla dat nghién ciru nhu sau ; CEC 23°
cmol/kg, pH (KC1) 6,15, min téng s6 2,44 %, N téng
56 0,32 %, P,05 téng s6 0,19 %, K,0 téng s& 1,02 %,
Cu tdng 6 21,29 ppm, Cu™ linh dong 13,38 ppm,
Pb téng s6 57,16 ppm, Pb** linh dong (CH;COONH;
IN) 1,88 ppm, Zn téng s6 81,27 ppm, Zn’" linh
dong (KCI 1N) 7,24 ppm.

3. Phuong phip bo'tri thi nghiém

bt 14y vé phoi kho khong khi, dap nhd, tron déu
voi phan bon va cc chat gy 6 nhiém twong img cho
timg cong thitc thi nghiém. Cho d4t vio trong chju
(5 kg dat/chau), tw6i nude den do 4m 70-75 % do trix
4m cyc dai, d€ qua deém réi gieo hat rau xa lach.

Cong thirc d6i chimg (nén) : dat nén-duge bon
phan uré (NH;),CO va Kkali sulphat K380, twong
rng v&i luong bon 75 kg N va 30 kg K,O/ha.

Ciéc cong thirc thi nghiém gay nhiém kim loai &
cac mic 0 ppm, 50 ppm, 100 ppm va 200 ppm (d6i
v6i Cu va Pb) ; 0 ppm, 100 ppm, 300 ppm va 500
ppm (d6i véi Zn). Hoa chat gay 6 nhiém Cu®*; Pb*,
Zn®* 12 CuSO,, Pb(NOs), va ZnSO,. Cc cong thitc
thi nghiém dugc b6 tri nhu & bdng 1.

Bdng 1. Céc cdng thitc thi nghiém bén Cu, Pb va Zn

Cong  N+K,0 Lugng bon cic kim loai (ppm)*
thic  (kg/ha) Cu Pb Zn
CTO0  75+30 0 0 0
CT1 75+30 50 50 100
CT2 75430 100 100 300
CT3 75430 200 200 500

* Cac cong thirc boén Cu, Pb, Zn bd tri rieng ré
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4. Theo doi thi nghiém va 4y miu nghién ciu

Theo d6i sinh trudng clia cay rau & cic cong thirc
thi nghiém v&i cac chi s6 chiéu cao cay va ning suat
khi thu hoach, 14y miu dét phan tich san 45 ngay
gieo tréng.

5. Phuong phap phan tich trong phong thi nghiém

Xac dinh cac chi tieu hoa hoc dét bing cac
phuong phap pH(KCI) do bang may do pH, CEC
theo Schachtschabel, miin t8ng s6 (ts) theo Walkley-
Black, N-ts theo Kjeldahl, P-ts b?mg so miu xanh
molipden, K-ts bing quang k& ngon lira, cac kim
loai ning (Cu, Pb, Zn) xac dinh bang phuong phap
quang phd hdp thu nguyen tir (AAS).

ML KET QUA NGHIEN CUU VA THAO LUAN

1. Anh huéng cia lwong bon Cu dén sinh truong
va tich lily Cu trong rau xa lich

Két qud xic dinh dnh hudng cla luong bon Cu
dén sinh trudng va tich liiy trong rau xa lach trong
thi nghiém trinh bdy trong bdng 2 (cic sd liéu trong
bai tinh theo chat tuoi).

Bdng 2. Anh hudng clia lugng bén Cu déh sinh
trudng va tich Iy Cu trong rau xa lach

C Of‘g Chlf;ycao Nang sudt Hatrn}) Lu‘go‘:_lfuCu
thire —cry % g/chaw % ppm %
CTo 114 100 938 100 2,25 100
CTt 11,0 97 822 88 3,04 135
Crz2 96 8 738 79 333 148
Crf3 69 61 536 57 426 189

S6 lieu bang 2 cho thdy lugng bon Cu c¢b dnh
hudng kha rd rét dén chiéu cao cay rau xa lach ;
giam dén tr 11,4 cm & cong thirc khong bon Cu
(CTO) xuéng con 11,0 cm, 9,6 cm va 6,9 cm khi
lergng bon Cu tang lén twong tmg 50 ppm, 100
ppm vi 200 ppm. Nhu vay & lugng bon cao nhat
(CT3), chiéu cao cay rau xa lach di gidm khodng
39 % so vGi ddi ching.

Luong bon Cu khong chi 1am gidm chiéu cao
cay, con anh hudng manh dén nang sudt clia rau xa
lach. Ngay & luong bon thdp 50 ppm (CT1) ning
sudt rau di gidm 12 %, & lugng boén 100 ppm (CT2)
ning sudt gidm t6i 29 %, con G lugng bon 200 ppm
(CT3) nang suat rau gidm t6i 43% so voi d6i chimg
khong bon Cu (CTO).
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Khac v6i nhiing anh hudng clia lugng bon Cu dén
sinh trudng cha rau xa lach, khi lugng bon Cu ting
len déng thdi cling 1am tang déng k€ lugng tich luy
Cu trong rau. Khi lugng bon Cu tang tir O ppm lén
50 ppm, 100 ppm va 200 ppm, ham lugng Cu trong
rau ciing ting lén twong tng tir 2,25 ppm lén 3,04
ppm, 3,33 ppm va 4,26 ppm. C6 thé thdy rd hon
nhiing tic dong khac nhau cla lugng bon Cu dén
chiéu cao cay, sinh khdi va sy tich lu§ Cu trong
cay rau xa lach nhu trinh bdy & hink 1.
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Hinh 1. Anh hudng cfia Ivgng bon Cu dén chiéu
cao cay, sinh khéi va Cu tich luy trong cay
Ghi cht (hinh 1-3) : 1. Sinh khdi (g/chau), 2. Chiéu
cao (cm), 3. Cu (hoidc Pb, Zn) trong rau (ppm)

2. Anh hudng cia luong bon Pb dén sinh truong
va tich liiy Pb trong rau xa lich

K&t qua nghién citu & bdng 3 cho thdy luong bon
Pb c6 4nh hudng rét r6 dén sy sinh trrdng va hat
thu Pb clia rau xa lach. Khi lugng bén Pb tang, chiéu
cao va nang sudt cy déu gidm di kha manh trong
khi ham lugng Pb trong rau lai ting 1én.

Bdng 3. Anh hudng ciia lugng bén Pb dén sinh
trudng va tich Iy Pb trong rau xa lach

Co,ng Chlg:;ycao Nang sudt Hatr;longj;lagu Pb
thire cm % glchau % ppm %
Cro ii4 100 938 100 0,12 100
CT1 10,0 8 71,7 77 0,17 142
cr2 89 79 38,1 41 023 192
CT3 6,7 59 267 29 0,30 250

O lugng bén Pb 50 ppm (CT1) chiéu cao cay
gidm 12 %, & cong thirc béon 100 ppm Pb (CT2)
chiéu cao cdy gidm 21 %, nhung & cong thirc bon
200 ppm Pb, chiéu cao cdy gidm di 41 % so voi
cong thirc ddi chitng khong bon Pb (CTO).

Anh hudng clia lugng bén Pb dén nang sust rau
cling dién ra theo xu hudng twong tw nhu dnh hudng



dén chiéu cao cay nhung & mirc & manh hon nhiéu.
Ngay & lugng bén 50 ppm Pb, ning sudt rau di
giam 33 % so voi ddi chimg. Khi lugng bén tang
lén 100 ppm Pb, ning sudt gidm 59 %, dic biet &
lugng boén 200 ppm Pb, ning suit rau da gidm dén
71 % so v&i cong thitc khong bon Pb (hinh 2). &
lugng bén 200 ppm Pb, dd xuit hién kha 16 cac
triéu chitng doc hai do chi d6i vai cay xa lach nhu
cy kém phat trién, 14 nhd va c6 miu xanh dam.
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Hinh 2. Anh hudng cfa lugng bon Pb dén chiéu
cao, nang sudt va ham lugng Pb trong rau xa lach

Nguoc lai voi sy danh hudng cia luong bon Pb
dén sinh trudng cla rau, khi lugng bon Pb tang lén
lam tang sy tich lu§ Pb trong rau. & luong bon 50
ppm Pb (CT1) hdm lugng Pb tich liiy trong rau tang
142 %, & lugng bon 100 ppm Pb (CT2) ham lwong
Pb tich ldy trong rau ting 192 % va & lugng bon
200 ppm Pb (CT3) ham luong Pb tich lily trong rau
tdng dén 250 % so voi khong bon Pb (CTO).

3. Anh hutng ciia luong bon Zn dén sinh trudng
va tich Idy Zn trong rau xa lich *

S liu trinh by & bdng 4 cho thdy lugng bén
Zn ciing 4nh hudng dén sinh trudng va tich luj Zn
trong rau xa lach. Tuy nhién mitc 46 anh hudng thé
hién yéu hon so véi lugng bon Cu va Pb. & mirc
boén 300 ppm Zn (CT2) chiéu cao clia cay chi gidm
11 % va ngay & lugng bon rét cao 500 ppm Zn
(CT3) chiéu cao cay ciing chi gidm 17 % so voi
ddi chimg khong bén Zn (CTO).

Tuwong tu nhu vay, Zn cling 1dm gidm nang suft
rau xa lach § céc lugng bon cao tir 300 ppm trd len.
¢ lwong bén 300 ppm va 500 ppm, ndng sudt rau
xa lach gidm di twong @ng 12 20 % va 31 % so voi
d6i chitng khong bon Zn.

Dang chti § & lugng bon 100 ppm Zn ¢b tic dung
1am tang su sinh trudng rau xa lach nhung khong

Bdng 4. Anh hudng cla lugng bén Zn dén sinh
trudng va tich lily Zn trong rau xa lach

Chiéu cao Ham luong Zn

CoPg cay Nang suat trong rau

e cm_ _% g/chdu % _ppm %
CTo 114 100 93,8 100 5,02 100
CT1 12,0 105 9.4 103 698 139
crz 10,1 89 74,5 80 7,08 141
Cr3 94 83 650 69 976 194

nhi€u. Chiéu cao va nang suit rau xa lach chi ting
trong tng 5 % va 3 % so voi ddi chimg khong bon
Zn. Diéu ndy c6 thé dugc gidi thich do vai tro cha
mot nguyen t6 dinh dudng vi lugng quan trong nén
& lugng bon thap dudi 100 ppm, Zn 6 tac dung kich
thich sy sinh truéng cla rau xa tach.

Khac voi nhitng anh hudng dén sinh trudng cha
rau xa lach, lugng Zn tich lu§ trong rau lai c¢6 tuong
quan thuan kh chit v6i luong Zn bén viao dit. O
cong thirc khong bén Zn, ham luong Zn trong rau
1a 5,02 ppm. Khi luvong bén ting lén 100 ppm, 300
ppm va 500 ppm, ham luong Zn trong rau ciing ting
lén twong Gng 13 39 %, 41 % va 94 % so voi d6i
chiing khong bon Zn. Hinh 3 cho thdy rd hon anh
hudng clia lugng bén Zn dén chiéu cao cay, nang
sudt va sy tich 1@y Zn trong rau xa lach.

Ny T

CTO

Hinh 3. Anh hudng ctia lugng bén Zn dén chidu
cao, nang sudt va ham lugng Zn trong rau xa lich

4. Tuong quan giita ham luong Cu, Pb, Zn trong
dit va frong rau

Ham lugng kim loai nang trong d4tva ham luong
tich iy chiling trong rau c¢6 méi twong quan thuan
kha chat chg. Su trong quan gifta ham luong cu®,
Pb”™, Zn® trong d4t va ham luong tich lity chiing
trong rau x4 lach ciing dién ra theo mot xu huéng
chung, nghia 13 khi ham lugng & trong d4t ting lén
thi sur tich lu§ trong rau cling tang lén (bdng 5).
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Bdng 5. Tuong quan giita Cu?*, Pb%, Zn?" trong dt
va trong rau xa lach (ppm)
Ham lugng Ham lwong  Ham lugng
Cong Cu Pb Zn
thitc Trong Trong Trong Trong Trong Trong
dat  rau dat  rau dat rau

CTo 13,38 2,25 1,88 0,12 7,24 5,02
CT1 15,52 3,04 4,10 0,17 17,81 6,98
Cr2 27,20 333 11,23 0,23 75,20 7,08
CT3 51,10 4,26 18,27 0,30 112,83 9,76

M6i twong quan dudng thing giita ham luong
linh dong cta cac kim loai ning trong dat v6i ham
luong cta chiing trong rau xa lach trinh bdy & cac
hinh 4, 5 v 6. Phuong trinh tuong quan giita ham
lwrong Cu™ trong dat v&i ham luong Cu trong rau x
lach c6 dang Y = 2,9673x - 4,6752 (R* = 0,8928),
gitta Pb** trong dat v&i P trong rau 13 Y=0,0103x +
0,1132 (R*=0,9794) v giita Zn"" trong dat véi Zn
trong rau 1a Y =0,0348x + 5,354 (Rz =0,7907).
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Hinh 4. Tuong quan giita ham luong Cu®* trong dat
va Cu trong rau xa lach

04

Pb trong cay (ppm)
(=
N

| ®
| 2 Y =0,0103x - 0,1132
01 | R?=0,9794
0!
0 5 10 15 20

Pb2* trong dat (ppm)

Hinh 5. Tuong quan giita ham lugng Pb> trong dat
va Pb trong rau xa lach
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Hinh 5. Tuong quan giita ham lugng Zn™* trong dat
va Zn trong rau xa lach

KET LUAN

Luong bon Cu, Pb va Zn ¢6 anh hudng rat 18
rét dén sinh trudng va su tich luy chiing trong rau
xa lach. Khi lugng bdn Cu tang tir O 1én 50 ppm,
100 ppm va 200 ppm nang sudt rau xa lach giam di
trong tng 13 12 %, 29 % va 43 % so vdi doi chitng
khong bon Cu. Trong khi 46 ham lugng Cu tich luy
trong rau lai ting fuong ng 1a 35 %, 48 % va 89 %
so0 véi d6i chitng.

bai voi Pb, xu hudng ciing dién ra tuong tu
truong hop bén Cu, véi lugng bon Pb tang tir 0 1en
50 ppm, 100 ppm va 200 ppm ning sudt rau xa
lach gidm di twong Gng 13 33 %, 59 % va 71 % so
v@i cong thirc khong béon Pb. Trong khi d6, ham
lugng Pb tich lu§ trong rau lai tang tuong Gng 1a
142 %, 192 % va 250 % so vGi d6i chimg.

Bon Zn ciing c6 anh hudng rd dén sinh trudng
cla rau xa lach, nhét 14 khi luong bén cao trén 300
ppm. Két qud thi nghiém cho thdy khi lugng bon
Zn 13 300 ppm va 500 ppm nang sudt rau xa lach
gidm di twong tng 1a 20 % va 31 % so vdi doi
chirmg khong bon Zn. Tuy nhién & luong bon thap
dudi 100 ppm, 4nh hudng cta Zn dén ning suat
rau xa lach thé hién khong 8. Su tich lu§ Zn trong
rau xa lach c6 su twong quan thuan kha chat véi
ham lugng Zn** trong dat. Him luong Zn trong rau
tang 1én 39 %, 41 % va 94 % so vdi ddi chimg
twong tng voi luong bén Zn tang lén tir 100 ppm,
300 ppm va 500 ppm.

Ldi cdm on : tac gid bay té long cdm on chan
thanh t6i Trung tam H trg Nghién ciru Chau A,
thong qua Dai hoc Qudc gia Ha Noi da tai trg kinh
phi d€ thuc hién nghién ciru nay.
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SUMMARY

The effects of Cu, Pb, Zn on growth and their
accumulation in plants of Lactuca sativa L.

The experiment was carried out in the greenhouse
conditions with Lactuca sativa grown on alluvial
soils that previously be contaminated at different
levels of Cu, Pb and Zn. The main purposes of the
research are determined the effects of Cu, Pb and
Zn applications on plant growth and Cu, Pb, Zn

uptake t;y Lactuca sativa. Mature plants were
harvested for Cu, Pb and Zn accumulation analysis.

The results showed that the added Cu, Pb, Zn to
soils has strong effects on growth and the contents
of Cu, Pb, Zn in vegetables. When the amounts of
added Cu increase from 0 to 50 ppm, 100 ppm and
200 ppm the biomass of Lactuca sativa decrease
by 12%, 29% and 43 % respectively while Cu accu-
mulation in plant increase corresponding by 35 %,
48 % and 89 % compared to the control.

In the case of Pb, the effects on plant growth
occur in the same way with Cu. It means that when
the amounts of Pb increase from 0 to 50 ppm, 100
ppm and 200 ppm the biomass of plant decrease
by 33 %, 59 % and 71 % respectively compared to
the control. But the content of Pb accumulation in
vegetables increases correspondent by 142 %, 192 %
and 250 %.

Application of Zn also has effects on plant growth
at the high levels above 300 ppm. The results show
that applications of 300 ppm and 500 ppm Zn, the
biomass of Lactuca sativa decrease by 20 % and
31 % to the control. However, at the rate of 100
ppm Zn the effects of Zn to plant growth are not
significant. In the other hand, the contents of Zn
accumulation in plant increase with added Zn to soil.
The contents of Zn in plant increase by 39 %, 41 %
and 94 % when the levels of added Zn increase from
0 to 100 ppm, 300 ppm and 500 ppm respectively.
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