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r. rrlo oAu

Ngdy nay 0 nhi6m ddt vh thuc phdm dang h6
thanh vdn dC thdi su thu hft nhidu nhd khoa hoc
trong vi. ngodi nudc nghiOn c(ru. MOt trong nhfrng
vdn d€ duo. c chf f nhidu nhdt ta 0 nhi6m d{t do c6c
kim loai ndng c6 ngudn gdc ti nudc thAi do thi ve
c6c ling nghd c6 dOc tinh cao vd dd gay dOc hai
cho con ngudi thong qua chu6i thrlc an.

Rau xanh n6i chung, rau xd l6ch (Lactuca sativa
L.) n6i ricng duo. c srl dung rdt phd bidn trong bfa
an hdng ngdy cfia ngudi ddn Vict Nam. Ching ld
nhilng c6y tr6ng dn 16 c6 khi ndng tich liiy cao c6c
nguy0n t0 kim loai nang. Do v4y, nhi€u nghi€n ciru
trong nudc ciing nhu ngodi nudc dd cinh b6o mrlc
d0 nguy hai cfra c6c loai rau khOng an todn hong
bita 6n hang ngdy cria ngudi dAn do tich liiy cao
cic kim loai nang.

Nghien cfiu vd khi nang hfrt thu vd c6c giii ph6p
nhim giim thidu su tich liiy kim loai nang trong cey
trdng n6i chung, dac biOt ld nhilng loai rau xanh duo. c
srl dung rdt phd bidn nhu xd l6ch s6 c6 !' nghia thuc
ti6n lon, g6p phdn sin xudt rau an toan cung cdp
cho ti€u ding hdng ngdy cfra ngudi dAn.

Xudt ph6t tr) v1n dd trOn, nghiOn cfiu ndy nhim
d6nh gi6 anh huong ciachc kim loai nang Cu, Pb,
Zn d€n sinh tru&ng vi x6c dinh khi neng hrit thu
kim loai ndng cfia rau xd l6ch 6 c6c lidu lucrng gAy
nhi6m khic nhau.

rr. Dor rr.toNc vA pHrJoNG pHAp NGI$N CrJu

1. CAy rau xi ltich (Lactuca ativaL.)

Xd l6ch ld mOt loai cay rau ngin ngdy, c6 thdi
gian sinh tru&ng khoing 45-55 ngdy, nhiet do thich
hgp l0-16 oC n€n thudng trdng trong vu dOng vio
thdi gian tri th6ng 8 ddn th6ng 4 ndm sau.

NGI.J6I X[IAI.{ CU

2. DAt thi nghi€m

Ddt thi nghiem ld ddt phn sa khong du_o. c bdi heng
ndrn thuOc hp th6ng sOng H6ng, ldy tai ving trdng
rau thu0c xd Vinh Qulnh, Thanh Tri, Ha NOi. MOt
sO tinh chdt cfra ddt nghiOn c(ru nhu sau : CEC 23'
cmol/kg,pH(KCl)6,15, mr)n tdng s62,M 7r, N tdng
sd

crl
Pb

lN) 1,88 ppm, Zn tdng stf 81,27 ppm, Znz* linh
dong (KCl lN) 7,24 ppm.

3. Phuong phip bO tri thi nghidm

Ddt ldy vd phoi kho khOng khi, dap nh6, rrQn ddu
vdi ph0n b6n vi cic ch{t gAy 0 nhi6m tuong (mg cho
tung c6ng th(tc thi nghiOm. Cho darr vdo trong chAu
(5 kg da'tlchau), tudi nu6c ddn dQ dmTO-75 Vo d6 ffir
dm cu. c dai, dd qua d€m rdi gieo hat rau xd l6ch.

COng thitc ddi chung (ndn) : ddt ndn.duoc b6n
ph&n urO (NH2)2CO vi kali sulphat K2SO4 nrong
ung vdi luong b6n 75 kg N vd 30 kg KzO/ha.

C6c cOng thrlc thi nghiOm gAy nhi6m kim loai 6
c6c mf.rc 0 ppm, 50 ppm, 100 ppm vd 200 ppm (ddi
vdi Cu vi Pb) ; 0 ppm, 100 ppm,300 ppm vd 500
ppT (ddi v6Zn). H6a chdt gay 0 nhi6m Cu'*j pbt*,
Zn"- ld CuSO+, Pb(NO3)2 vd ZnSOa. C6c c6ng thrlc
thi nghiOm duo. c bef tri nhu tt bdng t.

Bdng I . C5c c6ng thr?c thi nghiQm b6n Gu, pb vi Zn

N*[rQ l-rrcrng b6n c6c kim loai (ppm)*
(Kg/na) cu Pb zn
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4. Theo ddi thi nghipm vi I6y mdu nghidn ctfru

Theo d6i sinh trudrng cfia cAy rau & c6c c0ng th(rc

thi nghipm vor c6c chi sd chidu cao c4y vd ning sudt

khi thu hoach, ldy m6u ddt phan tich sau 45 ngdy
gieo tr6ng.

5. Ph uong phip phdn tich trong phdng thi nghifm

X6c dinh c6c chi tiOu ho6 hgc t16't b5ng c6c

phuong ph6p pH(KCl) do bing m6y do pH, CEC
theo Schachtschabel, min tdng sef (ts) theo Walkley-
Black, N-ts theo Kjeldahl, P-ts bdng so mdu xanh

molipden, K-ts bing quang kd ngon hla, c6c kim
loai ndng (Cu, Pb, Zn) xic dinh bing phuong ph6p

quang phd hdp thg nguyon t& (AAS).

rrr. ldr euA NGHTEN cllu vA mAo LUAN

I. Anh huing crta luong b6n Cu d€h sinh trudng
vh tich Ifiy Cu trong rau xi ltich

Kdt qui x6c dinh inh huong cria luong b6n C\
ddn sinh truong vd tich liiy trong rau xd l6ch trong
ttri nghiQm trinh bdy trong bdng 2 (c?rc s6li0u trong

bdi tinh theo ch6't tuoi).

Bdng 2. Anh huSng cia lrrgng b6n Cu tldn sinh
tru&ng vd tich l0y Cu trong rau xi lSch

Kh6c vdi nhtng anh hu6rng cria luong b6n C\r ddn

sinh truong cira rau xd l6ch, khi lugng b6n Cu tang

lOn d6ng thdi cfing ldm trng d6ng kd luong tich lu!
Cu trong rau. Khi luong b6n Cu tang tt 0 ppm lOn

50 ppm, 100 ppm vd 200 ppm, hirm luong Cu trong

rau ctng tdng lOn tuong img tit 2,25 ppm lOn 3,04
ppm, 3,33 ppm vi 4,26 ppm. C6 thd th{y 16 hon
nhtng tac dQng kh6c nhau cria luong b6n Cu ddn

chidu cao cAy, sinh khdi vd su tich lu! Cu trong
cAy rau xd l6ch nhu trinh tdy 6 htnh L

cTo cr1 cr2 cr3

Hinh l. Anh huong cira luong b6n C\l ddn chidu
cao cay, sinh khdi vd Cu tich lu! trong cAy

Ghi ch0 (hinh l-3) : l. Sinh khdi (g/chau), 2. Chi€u
cao (cm), 3. Cu (hoic Pb,Zn) trong rau (ppm)

2. Anh huong crta luong b6n Pb d€h sinh trndng
vD tich liiy Pb trong rau xi l6ch

Kdt qui nghiOn ctu tt bdng 3 cho thdy lucrng b6n
Pb c6 inh huong ra't 16 ddn su sinh truong vd hirt
thu Pb cha rau xd l6ch. Khi luong b6n Pb tdng, chidu
cao vd nang sue't cdy ddu gi6m di kh6 m4nh trong
khi hem luong Pb trong rau lai t[ng lOn.

Bdng 3. Anh hu6ng c0a luqng b6n Pb ddn sinh
trrrdng vir tich lOy Pb trong rau xi l6ch

Chidu cao ^. Hdm luons Pb
c&v r\ang suar ftons'ra"u

I 

-

cm Vo g/ch4u 7o ppm %o

^a__ Chidu cao Nans sudt Hdm lugng CX

!ol8 cay I !qr5 uss! trong rau
tnuc cm Vo g/ch4u Vo ppm Vo

93,8
82,2
73,8
53,6

CTO

CTI
CT2
CT3

tl,4
I1,0

9,6
6,9

100
88
79
57

100
97
85
6l

2,25 100
3,M 135

3,33 148
4,26 189

So liQu bing 2 cho thdy luong b6n Cu c6 inh
hucrng kh6 16 rpt ddn chidu cao ctry rau xd l6ch ;

giim ddn ti ll,4 cm 6 cOng th(lc khOng b6n Cu
(CT0) xuOng cdn 11,0 cm,9,6 cm vd 6,9 cm khi
luong b6n Cu tang l€n tudng ung 50 ppm, 100

ppm vi 200 ppm. Nhu vdy & luong b6n cao nh6't
(CT3), chidu cao cAy rau xi l6ch d6 giim khoing
39 Vo so v6i dOi chftng.

L.rrgng b6n Cu khong chi lnm giim chidu cao

cAy, cdn rinh huong manh ddn n[ng sua't cfia rau xd
l6ch. Ngay 6luong b6n thdp 50 ppm (CTl) nang
sudt rau dd giim 12 Vo, & luong b6n 100 ppm (CT2)

nang sua't giim tdi 29 Vo, cdn & tuong b6n 200 ppm
(CT3) nang sudt rau gi6m t6i 43Vo so vdi ddi chtrng

khong b6n Cu (CI0).

r20

d tugng b6n Pb 50 ppm (CTl) chidu cao cdy
gi6tm 12 Vo, & cbng thfic b6n 100 ppm Pb (CT2)
chidu cao cAy giim 2l Vo, nhttng 6 c0ng thfrc b6n
200 ppm Pb, chidu cao cAy girim di 4l Vo so vdi
cOng thfc dtii chrmg kh0ng b6n Pb (CTO).

Anh huong cfra luong b6n Pb ddn nang sudt rau
ciing di6n ra theo xu hudng tudng tU nhu 6nh hucrng

C0ng
thfrc

cTO tt,4
cTl 10,0
c'r2 8,9
cT3 6,'.1

0,r2 100
0,1'l 142
0,23 192
0,30 250

100

7'l
4l
29

100
88

79
59

93,8
71,7
38, I
26,7



ddn chidu cao cAy nhmg & mfrc d0 manh hcrn nhidu.
Ngay & luong b6n 50 ppm Pb, ndng su6't rau dd
giim 33 Vo so v1i ddi chung. Khi luong b6n tdng
l6n 100 ppm Pb, ndng sut't giim 59 7o, ddc biat &
luong b6n 200 ppm Pb, nang sudt rau dd gi6m ddn
7l Vo so vdi cOng thrlc khOng b6n Pb (hinh 4.6
luong b6n 200 ppm Pb, da xudt hi€n kh6 16 c6c
tri€u chimg dOc hai do chi ddi vdi cAy xd l6ch nhu
cAy k6m ph6t tridn, 16 nh6 vd c6 mdu xanh dAm.

cTo cT1 cT2 CT3

Hinh 2. Anh huong cria luong b6n Pb tldn chidu
cao, ning sudt vd hdm luong Pb trong rau xi l6ch

Nguo. c l4i vdi su 6nh huong cria luong b6n Pb

ddn sinh tru6ng cta rau, khi luong b6n Pb tang lOn

ldm ting su tich lu! Pb trong rau. 6 tuong b6n 50
ppm Pb (CTl) hdm luong Pb tich lfiy trong rau t5.ng

142 Vo, & h-rcrng b6n 100 ppm Pb (CT2) hdm luong
Pb tich lfly trong rau tAng 192 Vo vi & lucrng b6n
200 ppm Pb (CT3) hdm luong Pb tich liiy trong rau
tang dOn 250 Vo so vdi khOng b6n Pb (CTO).

3. Anh hudng cfia luong b6n Zn d€h sinh truing
vi tich liiy Zn trong rau xi l6ch

So licu trinh bdy & Udng 4 cho th{y luong'b6n
Zn citng antr truong ddn sinh truong vd tich luj Zn
trong rau xi l6ch. Tuy nhiOn mfic dO inh huorg thd
hi€n ydu hdn so vdi luong b6n Cu vi Pb. d mtc
b6n 300 ppmZn (CT2) chidu cao cira cAy chi giim
ll Vo vit ngay & luong b6n r{t cao 500 ppm Zn
(CT3) chidu cao c&y ciing chi giim l7 7o so vli
ddi chung khOng b6n Zn (C'10).

Tuong tu nhu vly,Zn cfrng lim giim nang sudt
rau xd l6ch I c6c luong b6n cao tD 300 ppm tr& len.
O luong b6n 300 ppm vi 500 ppm, ndng sudt rau
xd l6ch giim di tuong (mg ld2O Vo vd 31 7o so vdi
dOi chirng khOng b6n Zn.

D6ng cht !' & lugrng b6n 100 ppmzn c6 t6c dung
ldm tang su sinh tru&ng rau xd l6ch nhung khOng

Bdng 4.-Anh hrr6ng cia luqng b6n Zn ddn sinh
tru6ng vir tich lOy Zn trong rau xi l5ch

cllg chi€uncao 
Nang sudt

rr ruv 

--i-

""-- cm Vo g.lchdu Vo

lt,4 100 93,8
t2,0 105 96,4
r0,1 89 74,5
9,4 83 65,0
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69

cTO
CTI
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cT3

Him luong Zn
trong rau
ppm Vo

5,02 100
6,98 139
7,08 l4l
9,76 r94
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nhidu. Chidu cao vd nang sudt rau xi l6ch chi tang
tuong frng 5 Vo vd3 Vo so'vdi ddi chrrng khOng b6n
Zn. Didu ndy c6 thd duoc giii thich do vai rrd cria
mot nguyOn t0 dinh dudng vi lucrng quan trong n€n
6luong b6n thdp dudi 100 ppm,Znc6 t6c dung kich
thich su sinh truong cfra rau xi l6ch.

Kh6c v6i nhtng inh huong ddn sinh tru&ng cira
rau xi l6ch, htongZn tich lu! trong rau lai c6 tuong
quan thu6n kh6 chat vdi luong Znb6n vdo ddt. d
cOng thfic khOng b6n Zn, hdm luongZn trong rau
le 5,02 ppm. Khi lugng b6n tang lOn lO0 ppm, 300
ppm vd 500 ppm, hdm luctng Zn trong rau ciing t2ing

len tudng ung ld 39 Vo,41 Vo vd94 7o so vdi ddi
chtmg kh0ng b6n Zn. Hinh 3 cho thdy 16 hon inh
huorg cfra lucrng b6n Zn ddn chidu cao cAy, ndng
suatt vd su tich lity Zn trong rau xd l6ch.

cTo cTl cr2 cT3

Hinh 3. Anh huong cfra luong b6nZnddn chidu
cao, ndng sudt ve hdm luong Zn trong rau xd l6ch

4. Tttong quan giila him luong Cu, Pb, Zn trong
ddt vi irong rau

Hdm luongkim loaineng Fong dt'tvd hdm luong
tich liiy ch(rng trong rau c6 mdi tuong quan thu1n
kh6.chat^ch€. Su tuong quan gita hdm luong C\2*,
Pb", Zn"* trong ddt vd hdm lucrng tich ldy chirng
trong rau xd l6ch cing di6n ra theo mOt xu huong
chung, nghia ld khi hdm luong & trong dart rang lOn

thi su tich lu! trong rau cflng ting lOn (bdng 5).
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Bdng 5. Tuong quan gii?a Gu2', p62+,1n2+ trong ddt
va trong rau xir l5ch (ppm)

Hdm luone Hi.m luone Hdm luongCong ---.-ild-.'' "-"2;'"'
thric Trone Trons Trons Trons Trons Tons'd;f' ';il' 'd;r- ';il' 'd;;" ';;;"

AA
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(
o
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o
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CTO

CT1
CT2
CT3

r3,38 2,25 1,88
t5,52 3,04 4,tO
27,20 3,33 rr,23
51,10 4,26 r8,27

0,r2 7,24
o,t1 17,81
0,23 ',75,20

0,30 112,83

5,02
6,98
7,08
9,76

MOi nrong quan drrdng thing gifa hdm luong
linh dOng ci:, chc kim lo4i ndng trong dalt vdi hdm
luong cfra chtng trong rau xd l6ch trinh bdy 6 c6c

oi

22.533.544,55
cu2* trong da't (ppm)

Hinh 4.Tuong quan gita hdm luong C\r2* trong ddt
vd Cu trong rau xd l6ch

05101520
Pb2* trong ddt (ppm)

Hinh 5.Tuong quan gita him luong Pb2* trong ddt
vd Pb trong rau xi l6ch
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Hinh 5. Tuong quan gita hdm luong Zn2* trong ddt
vi Zn trone rau xd l6ch

xfr lu4N
Lugng b6n Cu, Pb vd Zn c6 inh hu&ng rdt rO

rOt ddn sinh tru&ng vd su tich lu! chirng trong rau
xd l6ch. Khi lugng b6n Cu tang tri 0 l€n 50 ppm,
100 ppm vd 200 ppm nAng sudt rau xd l6ch giim di
tuong img ld 12 Vo,29 Vo vit 43 Vo so v6i d(ii chfng
khOng b6n Cu. Trong khi d6 hdm luong Cu tich lu!
trong rau I4i tIng.Uong ung ld 35 Vo,48 Vo vd 89 Vo

so vdi ddi ch(mg.

Ddi vdi Pb, xu hudng cfing di6n ra tuong tU

truong hgp b6n Cu, vdi luong b6n Pb tang tt 0 l€n

50 ppm, 100 ppm vd 200 ppm nang sudt rau xd
l6ch girim di tuong fng ld 33 o/o,59 Vo vd,1l Vo so

vdi cOng thfic khOng b6n Pb. Trong khi d6, hdm
luong Pb tich lu! trong rau lai tlng tuong frng lA
142 Vo, 192 Vo vit250 Vo so vdi dOi chfrng.

B6n Zn ciing c6 6nh huong 16 ddn sinh tru&ng
cfra rau xd l6ch, nhdt ta khi luong b6n cao rren 300
ppm. Kdt qui thi nghiOm cho thdy khi luong b6n
Zn ld 300 ppm vi 500 ppm ndng sudt rau xd l6ch
giim di tuong (mg li 2O Vo vd.3l Vo so vdi deii

ch(tng kh6ng b6n Zn. Tuy nhi€n 6 luong b6n thdp
dudi 100 ppm, anh hrr6ng cria Zn ddn ndng sudt
rau xA l6ch thd hiOn kh0ng 16. Su tich lu! Zn trong
rau xd l6ch c6 su tudng quan thuan kh6 chat v6i
hdm lucrng Zn2* trongddt. Him lttongZntrong rau
tang lOn 39 Vo, 47 %o vd 94 Vo so v1i ddi chung
tuong frng vdi luorg b6nZn tang l€n tt 100 ppm,
300 ppm vd 500 ppm.

Loi c6m dn : t6c gi6 bdy t6 ldng cim orr chan
thanh tdi Trung tAm H6 tro Nghi6n crlu Ch&u A,
th0ng qua Dai hoc QuOc gia He NOi dd tdi tro kinh
phi dd thuc hi6n nghi€n crlu ndy.
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R2 = 0.9794
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SUMMARY

The effects of Gu, Pb, Zn on growth and their
accumulation in plants ol 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 andZn. The main purposes of the
research are determined the bffects of Cu, pb and
Zn applications on plant growth and Cu, pb, Zn

uptake by 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%,29Yo and le Cu accu-
m,ulation in plant i g by 35 %,
48 Yo and 89 % co

In the case of Pb, the effects on plant growth
occur in the same way with Cu. lt means thaf when
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vegetables increases corresponden tby 1 42 %, 1 g2 o/o

and 250 o/o.

Application of Zn also has effects on plant growth
at the high levels above 300 ppm. The resultJshow
that applications of 300 ppm and 500 ppm Zn, the
biomass of Lactuca sativa decrease by 20 o/o 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 %o,41 o/o

and 94 % when the levels of added Zn increase from
0 to 100 ppm, 300 ppm and 500 ppm respectively.
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