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between the concentration of cadmium in soil and Cd in vegetables at very closely (99%). Cd concentrations in soil
at the research level, the quality of mustard greens was still about Cd safety margin compared with the provisions of
the Department of Health, (<0,2mgCd/kg fresh). The research result was similar to other national and foreign studies
and provided more scientific basis for building regulations, national standards for cadmium in the soil.
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NGHIEN CUU TUYEN CHON LOAI THUC VAT CO KHA NANG
HAP THU PB, ZN CAO TRONG PAT TREN PIA BAN XA CHI PAO
VA PAI PONG, HUYEN VAN LAM, HUNG YEN
Dbinh Tién Diing', Ta Thi Yén?, Nguyén Thi Thu Ha’, Trinh Quang Huy®

TOM TAT

Kim loai nang 1a mét trong nhiing tdc nhin gay 6 nhiém dat xudt phat tit cic ngudn nudc thai va phé thai ctia cac
lang nghé tai ché. Nghién cttu nay dugc thuyc hién nhim xac dinh mot s6 loai thuc vat ban dia c6 kha nang tich lay
Pb, Zn tai khu vyc xa Dai Dong va xa Chi Dao, huyén Vin Lam, Hung Yén va kiém chiing kha ning hép thu Pb va
Zn cua céc loai thyc vat da dugce xdc dinh biang dung dich dinh dudng dugc bd sung Pb*, Zn** trong diéu kién nha
luéi. Phuong phép diéu tra da dang sinh hoc va théng ké sinh hoc cho thdy tai dia ban nghién ctiu xudt hién 50 loai
trong do6 37 loai xudt hién tai cdc ving c6 ddu hiéu 6 nhiém Pb va Zn. Khi ham lugng kim loai Pb va Zn trong dat
tang, mic do da dang sinh hoc giam, trong khi d6 uu thé cta cic loai gia ting cho thiy c6 kha nang xudt hién loai
chéng chiu t6t v6i 6 nhiém Pb, Zn. Trong diéu kién tu nhién, cic loai Don Budt (Bidens pilosa), Co La Tre (Acroceras
munroanum), Thai lai (Commelina coelestis) va Ng6 dai (Enhydra fluctuans) la bén loai c6 kha ning hap thu Pb cao
nhit, riéng Thai 1ai (Commelina coelestis) hip thu t6t d6i v6i Zn. Trong diéu kién thi nghiém b sung kim loai Pb va
Zn trong dung dich thty canh, Thai lai va Ng6 dai 1a cac loai siéu tich liy d6i v6i Pb. Thai lai hdp thu kim loai ning
(cao nhat1a 1.900 mg Pb/kg sinh khdi) t6t hon Ngé dai (1.200 mg Pb/kg sinh khéi).

T khoéa: Thyc vét tich lay, thyc vat xt ly, kim loai ndng, 6 nhiém dit

1. PAT VAN PE

O nhiém dét dang dién ra phé bién va ngay cang
phic tap tai cac viing dat con lai sau khai thac mo,
san xudt nong nghiép, lang nghé, cac kho, bai ton luu
hoa chit, phé thai, cac bai chon ldp rac chua hgp vé
sinh v.v. Mot trong s6 céc tdc nhan 6 nhiém dat tai
cac khu vuc lang nghé tai ché€ ving néng thon nay la
6 nhiém kim loai ning theo két qua nghién citu cta

Gén day, véi su phat trién vugt bac cta cong
nghé sinh hoc, héa hoc, nhiing hiéu biét vé co ché
hép phuy, chuyén hda, chéng chiu va loai bo kim loai
ndng (KLN) ctua mot s6 loai thuc vat da dan dugc
lam sang to, cac nha khoa hoc da bat dau cha y dén
khé nang st dung thuc vat d€ xt ly moi trudng. Day
la cong nghé c6 chi phi thip, an toan, thin thién,
gop phén céi tao canh quan, lam dep cho khong gian

Nguyén Thanh Hai (2005); H6 Thi Lam Tra (2009).
Hién nay c6 rédt nhiéu phuong phap khic nhau dé
xu ly dit bi 6 nhiém kim loai nang nhu rtia dét, c6
dinh céc chit 6 nhiém béang hod hoc hodc vat ly, xu
ly nhiét, trao d6i ion, oxy hoa hodc khti cac chat 6
nhiém, dao dat 6 nhiém dé chuyén di dén nhiing noi
chon 14p thich hgp v.v. Hau hét tit ca cac phuong
phap d6 déu doi hdi cong nghé cao, nhan luc c6
trinh d6 cao va kinh phi t6n kém.

(Theo EPA, 2000). Tuy nhién phuong phap nay doi
hoi phai Iya chon dung loai thuc vat c6 kha nang xu
1y chon lgc céc kim loai nidng 6 nhiém trong dit: d6
phai la cac loai siéu tich lay (Javier Harnandez va
cong su, 2007).

Theo EPA (2000) tinh dén nay c6 khoang 400 loai
thuc vat cé kha nang tich lay kim loai ndng c6 tiém
néng ting dunglam cay xu ly 6 nhiém. Trong d6 c6 45
ho thuc v4t da dugc cong bo va chiing minh vé kha

! Trung tdm Phén tich va Chuyén giao cdng nghé méi truong, Vién Mai trudng Nong nghiép
?Khoa Moi trudng, Pai hoc Tai nguyén va Méi trudng; * Khoa Méi trudng, Hoc vién Nong nghiép Viét Nam
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néang siéu tich liy, phén l6n ching c6 kha ning tich
lay Ni, va khoang 30 ho khéc cé kha nang tich liy Co,
Cu va Zn. Trong cac loai d6 thi ho cai (Brassicaceae)
6 s6 lugng loai siéu tich lity cao nhat va rong nhat
v6i khoang 87 loai 11 giéng. O Viét Nam da c6 nhiéu
nghién ctiu, céng trinh ting dung thuc vat xt ly 6
nhiém moi trudng, ddc biét 1a 6 nhiém do tdc nhan
1a kim loai nang. Nhung viéc nghién ctiu vé mtic do
tac dong ctia kim loai nang dén su phén bo loai thuc
vat, danh gia xem céy c6 kha ning siéu tich liy hay
chi la cay tich lay lai chua thuc su dugc chu y dén.
Ké thira cac nghién ctiu di trudce va tinh cép thiét ctia
van dé 6 nhiém KLN trong dat hién nay, nghién ctiu
nay dugc thuc hién véi muc tiéu: Xac dinh duge mot
s0 loai thuc vat ban dia c6 kha néng tich lay Pb, Zn
tai khu vuc x4 Pai Pong va xa Chi Dao, huyén Van
Lam, Hung Yén; Kiém chiing kha néng hip thu Pb
va Zn cua cac loai thyc vt da dugc xac dinh bing
dung dich thuy canh lay nhiém Pb, Zn trong diéu
kién nha ludi.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Xac dinh cacloai thuc vat ban dia c6 kha niang
tich lity Pb va Zn

- Diéu tra tham thuc vat ban dia: Tai khu vuc
dat bi nhiém bin kim loai nidng trén dia ban xa Pai
Dbong va Chi Bao - Van Lam - Hung Yén.

- Ly mau cay: Mau thuc vat dugc ldy tai 07 khu
viic, gom 02 dang, dat can va khu vuc ban ngép nudc
(rudng trang), cac 6 mau dét can, thuc vt dugc 1y
theo phuong phap ngau nhién, cac khu vuc dat ngap
nudc (kénh muong) mau thuc vét dugce ldy theo
khoang cach tu ddu ngudn tgicudi nguodn. Can ct
vao diéu kién thuc hién va dic diém nguodn thai,
chung t6i quyét dinh 14y 38 6 mau thuc vat tai dia
ban nghién ctiu. St dung 6 Quadrat (Mishra 1968,
Rastogi 1999 va Sharma 2003) dé diéu tra tham
thuc vat tu nhién c6 kich thudc la 120x80cm.

- Lay mau dat, trdm tich: Mau dat, trdm tich dugc
ldy & do sau 0 - 15cm, tai vi tri ldy mau thuc vat,
mau dit dugc 4y la tai bai thai (noi tap két &c quy,
chét thai tit lang nghé) (14y 03 mau), mau tram tich
l4y tai khu vuc ban ngép nudc (rudng triing va kénh
muong) (18y 4 mau).

- Chi tiéu phan tich, danh gia: Déi véi dat gom
pH(H,0) , Pb, Zn, OC, d6i v6i cay gom: s6 ligng
loai, s6 lugng céy ctia tling loai.

- banh gia da dang va uu thé loai thyc vat: D€ c6
thé danh gid d6 da dang cta hé thuc vt d6i véinhiing
khoang nong d¢ kim loai nang khac nhau trong dat

va tim ra dugc loai uu thé cho khu vic nghién ctiu thi
phai st dung cac phép thong ké sinh hoc va cac chi
s6 sinh hoc nhu chi s6 da dang binh quén Shannon -
Weiner (H), chi s6 uu thé Simpon (Cd).

- Chi s6 da dang tinh theo cd thé:
=- 2 piln pi
i=1

- Pi: Ty 1é céc ca thé trong loai thi i
._ni
Pi=—
N

Trong do ni: SO ca thé cta loai thu I; N: Téng s
cé thé cua tat ca cac loai

Chi s6 H duogc tinh dya trén sinh khéi (W):
&)

2

H=Z(%) log

Trong d6: Wi: Sinh khéi loai thit I; W: Téng sinh
khdi ctia tat ca cac loai thu dugc trén hién truong.
Chi s6 Cd duogc tinh nhu sau:

Cd = zl:(%)z

Trong do: ni: S6 cd thé cta loai thit I; N: Téng s
c4 thé ctia tit cd cdc loai.

2.2. Thi nghiém kha nang hap thu Pb va Zn cua cac
loai thuc vat

- Vat liéu: Pb(NO3)2, Zn(NO,), chau x6p
(44x27x10cm), x6 125 lit, cAdy Ngd dai, Thai lai.

- B4 tri thi nghiém: Dung dich dinh dudng chuin
bi cho trong thuy canh dugc pha theo cong thiic cia
Hoagland 4p dung déi véi thuc vat ban ngép nudec.
Kim loai b6 sung vao dung dich dinh dudng: Pb b3
sung bang muéi Pb(NO,), v6i nong do: 5, 10, 20, 50
ppm. Zn dugc b sung bang Zn(NO,), v6i nong do:
5, 10, 20 ppm. Chéu thi nghiém dugc st dung la cac
chéu x8p chda 12 lit dung dich, mdi cong thic thi
nghiém dugc lap lai 3 1an. Cong thtic doi ching la
cong thiic khong bd sung kim loai. Thuc vat dugc
trong la 03 loai thuc vat c6 kha nang tich lay kim loai
ndng tu két qua diéu tra la Ngd dai va Thai lai.

- Dia diém: Thi nghiém tai nha luéi, Khoa néng
hoc, Hoc vién Nong nghiép Viét Nam (Gia Lam,
Ha Noi).

- Thoi gian: 2009 - 2011.

- Chi tiéu theo doi: D6i v6i nude thiy canh: oxy
hoa tan (DO), pH, d6 dan dién, d6i véi mau thuc
vat: chiéu cao, s6 14, mau sic 14, chiéu dai 14, ré.

- Phuong phap xt ly s6 liéu: St dung phan mém
Excel.
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2.3. Phuong phap xu ly va phan tich mau dit va
maiu cay

- Pb va Zn trong dat va trong ciy: Phuong phép
quang phd hép phu nguyén tu (AAS).

- OC dat, pH (H,0): Xac dinh bang phuong phap
Walkley - Black (TLTK), pH (H,0) ctia mau dat
bing mdy do pH.

- Khéi lugng tuoi va kho ctia mau cay: Khoi
lugng tuoi dugc can truc ti€p, xac dinh khéi lugng
kho bang phuong phép sdy & 60°C dén khéi lugng
khong doi.

- D¢ dan dién, DO, pH: Do truc tiép bang may do
nhanh HORIBA.

IIL. KET QUA VA THAO LUAN

3.1. Xac dinh loai thuc vat c¢6 kha nang xu ly kim
loai nang

3.1.1. Hién trang nhiém bdn kim logi ndng tai xa
Dai Dong va xa Chi Dao

Két qua phén tich cho thdy cdc mau déit & cac khu
viic c6 ham lugng chit hiiu co tdng s6 6 muc trung
binh dén cao, gid tri pH & mtic thidp, pH,,, trong
khoang 4,58 - 5,41. Ham lugng Pb tong s6 c6 trong
mau dit 6 muc cao, dic biét la d6i v6i cdc mau lay
tai khu vuc xa Chi Pao, cdc mau & chinh gitita khu
vuic bai tap két c6 nong do Pb cao nhit, do day la noi
ngudi dan dung dé tap két cac binh dc quy va pha
bd nham thu hoi nguyén liéu Pb. Bén canh d6 céc
mau dat va mau trdm tich & khu vuc xung quanh cé
khd nang do chiu tic dong ctia viéc di chuyén chat
6 nhiém tii chinh bai tap két nén ham lugng Pb do
dugc cao gdp hang chuc dén hang tram lan so véi
tiéu chuén cho phép. Trai lai, ham lugng Zn c6 muic
do6 bién dong hep hon, két qua chi cao hon so véi
tiéu chudn cho phép & mtic rat thip (trii mau dat
D2). Ham lugng Zn dao dong c6 su bién thién cung
v6i ham lugng Pb c6 trong dat.

Bang 1. Mot s6 tinh chit dét ctia khu vuc nghién ctu

A gse 3 Ls ocC OM Pb Zn
Mau dat va bun pH,,, (%) (%) (mg/kg) (mg/kg)

b1 Bai thai - Chi Dao 4,89 2,30 3,96 23.426 237

P2 Ruéng triing (BF) - Bai thai - Chi Pao 4,98 2,18 3,75 13.177 1.559
b3 Kénh muong (BT) - Chi Pao 4,69 2,33 4,0 10.276 366
b4 Rudng tring (BTC) - Chi Pao 4,94 2,22 3,82 1.882 260
P5  Keénh muong (VG) - Chi Pao 5,29 2,59 4,46 7.321 242
b6 | Ma Chuc - Long thugng - Dai Déng 5,41 2,72 4,68 164 187
b7 Dai Tl - Dai Dong 5,36 2,30 3,96 134 213
B3 Kénh muong (BT) - Chi Pao 4,58 2,38 4,10 1.162 281
B5 | Kénh muong (VG) - Chi Pao 5,18 2,47 4,25 825 248
B6  Ma Chuc - Long thugng - Dai Déng 5,22 2,56 4,41 136 180
QCVN:03 - MT/2015/BTNMT 70 200

3.1.2. Miic d¢ da dang va vu thé cia thuc vit trén
dia ban nghién ciiu

D€ diéu tra da dang sinh hoc ctia 02 x4 Dai Dong
va Chi Dao, tién hanh diéu tra bang cach iy 38 6
mau thuc vat tai cdc difm 6 nhiém khac nhau (bai
thai, ruong trang, kénh muong). Thuc vét tai cac
diém nay dugc chia lam hai d6i tugng la thuc vat
can va thuc vit ban ngip nudc va tién hanh dém
trong cic 6 mau nghién ctiu d6. Trén dia ban nghién
ctiu xudt hién 37 loai thudc 17 ho thuc vat. S6 lugng
thanh phan, khéi lugng kho va khoéi lugng tuoi ctia
cac khu hé dugc thé hién trong bang 3, tit két qua
nay xac dinh mtc do da dang va uu thé cta khu hé
thuc vat (Bang 2).
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Gid tri da dang dugc tinh theo cd thé : Trong khu
vuc dat can (KV1, KV6, KV7) KV6 co6 gia tri da
dang cao nhét véi 15 loai xudt hién. Trong khu vuc
rung triing thi KV4 da dang hon KV2. G khu vic
ban ngap nudc (KV3, KV5) thi do da dang ctia KV3
cao hon KV5.Tinh trén toan bé 7 KV nghién ctiu
thi KV3 c6 d6 da dang cao nhat (21 loai). Gid tri da
dang tinh theo khéi lugng tuoi cho két qua tuong tu,
dat can KV6 (3,03), dat rudng tring KV4 (2,93), dat
kénh muong KV3 (3,54) 1a nhiing khu vuc c6 gia tri
cao nhat. Gid tri da dang tinh theo khéi lugng khé
ciing cho két qua nhu trén.
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Bang 2. D¢ da dang va uu thé ctia khu hé thuc vt tiing khu vyc 14y mau

.. Do da dang (H) Gia tri vu thé (Cd)
x Khu Tong so - - ; - . -
bat viic loai S6ca  Khdilugng Khdi S6ca Khai Khoi
’ thé tuoi lugngkhé  thé | lugngtuoci | lugng kho

KV1 6 0,38 1,73 1,83 0,84 0,36 0,33

Dit can KVé6 15 2,13 3,03 2,98 0,16 0,17 0,17

KV7 1,31 1,53 1,49 0,34 0,45 0,46

. KVv2 1,91 2,41 2,33 0,16 0,21 0,24
Rudng triing

KV4 1,99 2,93 2,74 0,18 0,15 0,19

KV3 21 2,42 3,54 3,57 0,10 0,10 0,10
Kénh muong

KV5 14 2,05 2,74 2,68 0,16 0,18 0,19

Gia tri uu thé tinh theo cd thé thi dit can KV1
(0,84), dat ruong tring KV4 (0,18), dit kénh muong
KV5 (0,16) 1a nhiing khu vuc c6 gia tri cao nhat. Gia
tri uu thé tinh trén trong lugng tuoi va trong lugng
kho doi véi thuc vat trén can, dat rudng triing, dat
kénh muong cé gid tri vu thé giam dén lan lugt la
KV7 (0,45), KV2 (0,21), KV5 (0,18).

banh gia dong thoi ndong dé Pb va Zn trong dat
v6i d6 da dang va uu thé trén khu vuc nghién ctu
cho thdy: Méi loai thuc vat c6 su chong chiu v6i ham
lugng KLN nhit dinh, khi néng d¢ KLN thay déi thi
tuy thudc vao kha nang chéng chiu cta loai d6 déi
v6i ndng do ma ciy do6 co thé ton tai, bi tén hai hodc
tham chi bi bién mat. Piéu nay con dan dén su bién
déi vé thanh phan loai thuc vat, do da dang va do uu
thé ctia ca khu sinh thai d6. Khi néng d¢ Pb, Zn tang
thi d6 da dang gidm, diéu do dong nghia véi viéc
do phong phu loai ctia khu vuc giam, kha nang xuét
hién loai uu thé cao (Bang 3).

S6 liéu & bang 3 cho thay, néu gid tri uu thé loai
tinh theo cd thé thi cd 5 loai uu thé nhit 1a: Pon Buét
(33,04%), Co Lé Tre (10,26%), Thai lai (7,42%), Ng6
dai (5,16%), Kiét Toc (5,12%). Néu tinh gid tri uu
thé loai theo khoi lugng tuoi thi céc loai chiém uu
thé la: Pon Buét (24,76%), Tim bép (10,68%), Thai
lai (10,32%), Ng6 dai (7,49%), Co La Tre (5,56%).
Trong 5 loai nay thi Tam Bop c6 gia tri uu thé cao
thit hai sau Don Budt, nguyén nhan do Tam Bop va
Don Bubt déu 1a nhiing loai c6 sinh khéi 16n, dan
dén ti 1é % khoi lugng tuoi va khdi lugng kho ctaa
ching cao hon so véi cac loai con lai. Gia tri uu thé
tinh trén khoi lugng kho thi ¢ ndm loai uu thé la:
Pon Buét (19,94 %), Tam Bop (9,81 %), Co La tre
(7,55 %), Thai lai (7,41 %), Kiét Téc (7,23 %), Ngé
dai 6,37%.

Nhui vay, dua theo s6 ca thé, khoi lugng tuoi, khoi
lugng kho thi thuc vt chiém uu thé nhat déi véi khu
vic dat can la: Don Budt (Bidens pilosa L.), day la
loai thuc vat c6 sy phan bd rong, s6 lugng loai nhiéu
va sinh khdi tuong doi 16n. Tiép theo la loai Tam
Bop (Physanlis angulala). Con d6i véi khu vuc dat
ban ngip nudc thi co cac loai Co La tre (Acroceras
munroanum), Kiét Toc (Carex capillac), Thai lai
(Commelina coelestis), Ng6& dai (Enhydra fluctuans
Lour) 1a nhiing loai chiém uu thé, chung cé sinh
khéi tuong d6i 16n.

3.1.3. Kha ndng hdp thu Pb va Zn ciia cdc lodi thuc
vdt dugc lya chon nghién ciiu

Duya vao gia tri uu thé cua cac loai thuc vat trén
dia ban nghién ctiu thi c6 4 loai thuc vt chiém uu
thé d6i voi khu vuc ban ngdp nudc, do 1a Thai lai
(Commelina coelestis), Ng6 dai (Enhydra fluctuans
Lour), Co ba canh (Cyperus serotinus Rottb), Kiét Toc
(Carex capillacea); c6 3 loai chiém uu thé nhat & khu
vuc can, do la Co La Tre (Acroceras munroanum),
Tam Bop (Physanlis angulala), Pon Budt (Bidens
pilosa L.). Ham lugng Pb va Zn tich liy dugc trong
cac loai nay dugc thé hién trong bang 4.

Qua bang 4 cho thdy rang & khu vuc can ¢6 hailoai
Don Buét (Bidens pilossa L.), Co La Tre ((Acroceras
munroanum) c6 kha nang hap thu Pb lan lugt la 380
mg/kg va 288 mg/kg, cao hon so véi cic loai khac
cung khu vuc. D6i v6i Zn thi loai Co 14 tre (Acroceras
munroanum) c¢6 thé hip thu dugc 69 mg/kg Zn cao
hon so véi hai loai con lai. D6i véi khu vuc ngéap
nudc c6 hailoai hdp thu Pb t6t 1a Thai lai (Commelina
coelestis), Ng6 dai (Enhydra fluctuans Lour) c6 gia tri
lan lugt 1a 270 mg/kg va 223 mg/kg. D6i v6i nguyén
t6 Zn thi Ng6 dai (Enhydra fluctuans Lour) hip thu
dugc 59 mg/kg tot hon Co ba canh (Cyperus serotinus
Rottb) va Kiét toc (Carex capillacea).
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Béng 3. S6 lugng ca thé, khéi lugng, khoi lugng kho ctia tiing loai thuc vat diéu tra dugc

STT Tén Tiéng Viét Tén La tinh %cathe | " S'E:; i‘h‘g‘ % s‘l':]l:ékh&
1 Pon bubt Bidens pilosa 33,04 24,76 19,94
2 Co La tre Acroceras munroanum 10,26 5,56 7,55
3 Thai lai Commelina coelestis 7,42 10,32 7,41
4 Ngo dai Enhydra fluctuans 5,16 7,49 6,37
5 Kiét toc Carex capillacea 5,12 4,40 7,23
6 Long vuc nude Echinochloa crusgalli 491 1,87 2,58
7 Ngai Ctiu Artemisia vulgaris 4,29 0,77 0,83
8 CoO MAn trau Eleusine indica 3,43 1,22 1,18
9 Co ba canh Cyperus serotinus 2,66 2,38 3,36
10 Tudng anh Parietaria debilis 2,39 1,14 0,96
11 Cai dong - 2,13 2,79 2,25
12 Tam bop Physanlis angulala 2,04 10,68 9,81
13 Co - 1,97 1,52 2,06
14 Dtia nuéc Ludwidgia adscendens 1,91 2,86 2,66
15 | Raudéu Alternanthera sessilis 1,90 1,84 2,24
16 | Cobg Marsilea quadrifolia 1,60 0,30 0,33
17 | Nghé nudc Polygonum hydropiper 1,06 4,59 6,49
18  Ngu Sac Lantana camara 1,03 0,24 0,32
19 Khoai nuéc Coloscasia esculenta 0,94 1,61 0,99

20 Co - 0,91 1,05 1,32
21 Co Ga Cynodon dactylon 0,84 0,49 1,43
22 Nho néi Eclipta prostrata 0,80 0,32 0,23
23 Béo tay Eichhornia crassipes 0,70 2,60 1,77
24 Co - 0,65 0,11 0,11
25 | Nghéram Polygonum hydropiper 0,61 0,24 0,21
26 Rau mu6ng Ipomoea aquatic 0,52 1,14 0,95
27  Raumuong Ludwidgia octovalvis 0,44 0,06 0,06
28 Lulu duc Solanum americanum 0,37 3,24 3,39
29  CoGiau Cyperus rotundus 0,28 0,03 0,03
30 Rau ma Centello asiatica 0,22 0,04 0,03
31 | Guot Dicranopteris dichotoma 0,17 2,96 4,87
32 | Duongxi Pteris vittata 0,10 0,21 0,35
33 Khoai nudc tim Colocasia Black 0,06 0,51 0,26
34 | Kénudc Panicum paludosum 0,04 0,56 0,36
35  Caidong Grangea maderaspanata 0,03 0,01 0,03
36 | Chut chit Rumex chinensis 0,03 0,04 0,03
37 | Baudat Gynura divaricata 0,01 0,04 0,02
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Bang 4. Ham lugng Pb va Zn ctia cac loai thuc vat dugc chon nghién ctiu

Tén Trong dat (mg/kg) Trong cay (mg/kg)
- Khu vuc
Tiéng Viét La tinh Pb Zn Pb Zn
Don Buét Bidens pilosa L. 380 58
Tam Bop Physanlis angulala KV1 2.342 237 71 33
Co La Tre Acroceras munroanum 288 69
Thai lai Commelina coelestis 270 73
1 KV3 10.276 366
Ngé dai Enhydra flumauuans 223 59
Co Ba Canh Cyperus serotinus Rottb 42 46
o . KVv2 13.177 1.559
Kiét Téc Carex capillacea 37 54

3.2. Kha néng tich luy cua Thai lai, Ngé dai trong
diéu kién phong thi nghiém nha luéi

Thai lai (Commelina coelestis) 1a cay c¢6 kha niang
tich luy Pb, Zn & muc t6t nhit, tiép dén la Ngd dai
(Enhydra flumauuans). D6i v6i nguyén t6 Zn nong

do 20 ppm c6 thé coi la ngudng giéi han kha nang

tich luy cta Thai lai (Commelina coelestis), Ng6 dai
(Enhydra flumauuans). Con d6i véi Pb chua tim ra
dugc ngudng tich luy cho cay. Déi v6i Zn néng do
20 ppm la ndéng d6 ma céy c6 kha néng tich lujy cao
nhat. Déi v6i Pb nong do 50 ppm la ndng do ma cay
tich luy cao nhat (Bang 5).

Bang 5. Nong do cac kim loai Pb, Zn tich luy trong Thai lai theo nong do

Nong do Nguyén td Zn Nguyén té Pb
Thuyc vat trong Sinhkhéi = Ty s6 khoi Noéng d¢ tich  Sinhkhéi Ty s6 khéi  Néng d¢ tich
kho (g) lugng | luy (mg/kg)  kho (g) ligng  luy (mg/kg)
p/C 30,38 1,00 0 30,38 1,00 0
5 ppm 42,02 1,38 1.079,68 44,99 1,48 540,75
Thai lai 10 ppm 46,05 1,52 1.131,74 38,67 1,27 780,62
20 ppm 13,46 0,44 1.313,47 34,51 1,14 1.095,80
50 ppm - - - 32,50 0,99 1.928,53
p/C 20,77 1,00 0 20,77 1,00 0
5 ppm 32,35 1,56 697,82 26,47 1,27 390,54
Ng6 dai 10 ppm 23,73 1,14 1.172,72 33,79 1,63 454,35
20 ppm 21,09 1,02 1.462,07 30,14 1,45 650,70
50 ppm - - - 254 1,22 1.229,4

Theo két qua bang 5, d6i v6i nguyén t6 Zn Thai
lai tich lily dugc véi ndng do tu 1.079,68 - 1.313,47
mg/kg sinh khdi kho, Ngé dai tich lay trong khoang
697,82 - 1.462,07 mg/kg sinh khoi kho.Hai loai thuc
vat nay khoéng phai la thuc vét siéu tich lay Zn, ma
chi 1a thuc v4t c6 kha ning hdp thu Zn. Déi véi
nguyén t6 Pb, Thai lai tich liay trong khoang 540,75
- 1.928,53 mg/kg sinh khdi kho, Ng6 trong khoang
390,54 - 1.229,4 mg/kg sinh khoi kho. Nhu vay, 2

thuc vat nay 1a 2 thuc vét siéu tich lay Pb.

IV. KET LUAN VA DE NGHI

Trong s6 37 loai thudc 17 ho xudt hién & viung bi
nhiém bén Pb, Zn c6 céc loai chiém gid tri uu thé

nhat trén toan dia ban nghién cdu tinh theo cé thé
va sinh khéi d6 1a Pon Buét, Co 14 tre, Thai lai, Ng6
dai, Kiét Toc, Tam Bop. Doi véi khu vuc dat can va
rudng triing, khi néng dé Pb va Zn tang 1én thi gia tri
da dang ctia cac khu vuyc giam. Riéng d6i véi khu vuc
kénh muong thi c6 bién dong ngugc lai khi ndng do
KLN tang thi d6 da dang tang. Ngugc lai véi gid tri da
dang thi gid tri uu thé bién dong theo hudng khi ndng
d6 KLN téang thi gid tri uu thé ting. Khu vic ngap
nudc thi c6 xu hudng ngugc lai la khi néng d6 Pb va
Zn tang thi gia tri uu thé giam.

Bay loai thuc vat dugc chon tu cac khu vuc
nghién ctu la: Thai lai (Commelina coelestis), Ng6
dai (Enhydra fluctuans Lour), Co ba canh (Cyperus
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serotinus Rotth), Kiét toc (Carex capillacea), Co La
tre (Acroceras munroanum), Tam bop (Physanlis
angulala), Don Bu6t (Bidens pilosa L.). Trong do ta
théy c6 Don bubt, Co 14 tre, Thai 1ai, Ngd dai la 4 loai
¢6 kha nang hap thu Pb cao nhét véi gia tri lan lugt
la 380 mg/kg, 288 mg/kg, 270 mg/kg, 223 mg/kg. Kha
nang hép thu Zn cao nhat 1a Thai lai (Commelina
coelestis) v6i gia trila 73 mg/kg. Kha niang hap thu Pb
ctia cacloaila cao hon so véi hép thu Zn.

Thai lai (Commelina coelestis) la cay c6 kha nang
tich lay Pb, Zn & mtc t6t nhat, tiép dén la Ng6 dai
(Enhydra flumauuans). D6i v6i nguyén t6 Zn néng
d6 20 ppm c6 thé coi la ngudng gidi han kha nang
tich luy ctia ca Thai lai va Ng6 dai. Nghién ctu nay
tam thdi van chua xac dinh dugc ngudng chong chiu
Pb ctia thuc vat do & nong do Pb rat cao (50 ppm) thi
cac loai thyc vat van tich lay tét kim loai nay. Két qua
phan tich ham lugng Pb va Zn trong thuc vat cho
théy Thai lai va Ng6 dai 1a cac loai tich lay d6i véi
Zn va siéu tich ltly d6i v6i Pb. Tuy nhién, can nghién
ctiu thém vé kha nang tich luy Pb trong cay v6i nong
do Pb trong dung dich dinh duéng cao hon, nhim
danh gia kha néng tich lay t6i da ctia 2 thuc vét nay;

dong thai cin c6 nghién ctiu kiém nghiém kha nang
tich liy trong diéu kién dat ngap nudc.
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Selection of plant species for absorbing Pb, Zn in polluted soil
of Chi Dao and Dai Dong communes, Van Lam district, Hung Yen province

Abstract

Dinh Tien Dzung, Ta Thi Yen,
Nguyen Thi Thu Ha, Trinh Quang Huy

Heavy metal is one of the agents causing land pollution, which comes from the waste water and waste of recycling
villages. This study was conducted to identify several indigenous plant species that can accumulate Pb, Zn in
Dai Dong and Chi Dao communes, Van Lam district, Hung Yen and verified Pb and Zn absorb ability of the
selected plants in nutrient solution with Pb, Zn supplementation in nethouse condition. Biodiversity survey and
bio-statistical analysis showed that there were 50 species in the studied area, 37 species of them were in the areas
contaminated by Pb and Zn. The level of biodiversity decreased when Pb and Zn concentrations in soil increased
and dominance of the species increased, this was an evidence of emerging tolerant species to pollution. In natural
conditions, Bidens pilosa, Acroceras munroanum, Commelina coelestis, Enhydra fluctuans are four species that
have the highest Pb absorption; the Commelina coelestis absorbed Zn well. In the greenhouse experiments, the
metals Pb and Zn were supplemented in hydroponic solution, Enhydra fluctuans and Commelina coelestis were Pb
hyperaccumulators. Commelina coelestis absorbed these heavy metals (up to 1,900 mg Pb/kg biomass) better than
Enhydra fluctuans (up to 1,200 mg Pb/kg biomass).

Key words: Phytoaccumulator, phytoremediation, heavy metals, pollution soil
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MO PHONG CHUOI SO LIEU LUGNG MUA NAM G QUANG BINH
THONG QUA TINH CHAT VONG NAM CAY THONG NHUA

binh Viét Hung', Pham Quang Ha!, Tran Dinh Pha’,
DPoan Thi Hoa', D6 Thi Hong Dung', Nguyén biic Hiéu'

TOM TAT

Bién ddi khi hu da c¢6 anh hudng dén sinh trudng va phat trién ctia ciy riing, cu thé & day la vong nim ciy thong
nhya phan anh sy thay d6i ctia méi trudng trong lich stt & Quang Binh. Téng lugng mua ndm trong 50 nim qua tai
Quang Binh c¢é méi lién quan chit ché dén ham lugng tdng carbon trong vong nim ciy Thong nhua dugc trong tai
day. Sau khi xay dung dugc phuong trinh tuong quan gitia hai yéu t6 nay, chung ta c6 thé mo6 phong chubi sé liéu
lugng mua nam noi day. Két qua mé phong chudi s6 liéu lugng mua ndm tu tinh chdt vat 1y, hda hoc trong vong naim
ctia cdy Thong nhua & Quang Binh va lugng mua ndm do dac ti tram khi tugng thiy van dugc thé hién trong bai
bdo nay. Ké qua mo phdng cho thdy khong co su sai khac vé lugng mua ndm do dac va lugng mua nam tinh toan

tt phuong trinh tuong quan.

T khoa: Bién d6i khi hau, vong nam, lugng mua nam, ciy thong nhua

1. DAT VAN PE

bic diém chung cta khi hdu Quang Binh 1a nhiét
déi gié mua, chiu anh hudng sau sic cua ché do hoan
luu khi quyén nhiét d6i nhu dai hoi tu nhiét déi, ap
cao can nhiét ddi, viia chiu anh hudng cta khi hau
chuyén tiép gitia mién Bic va mién Nam, mét mua
chiu déc trung nhiét déi phia Nam va mot mua chiu
dac trung rét ddm phia Bic (S6 Khoa hoc va Cong
nghé tinh Quang Binh, Khi hau Quang Binh).

Do dic diém dia hinh hep, giéi han phan cach nidi
cao mot mai d6 vé phia Quang Binh (dinh nam trén
gi6i han bién gidi Viét - Lao), nhiing ngon ndi nam
trong dia ban déu khong cao ldm nén mua thudng
dién bién dong thoi trén ca 4 ving: Nui, go doi, dong
bang va dai cat ndi dong ven bién. Do viy, trong miia
mua va trong nhiing ngay mua tip trung, tit ca 4
vung dia hinh déu c6 lugng mua tuong tng, rat dé
gy lut va ngap nudc vi khong c6 dia ban tiéu Ung.
Trong mot s6 thoi gian, lugng mua ving nui c6 thé
cao hon (khoang 3000mm) do phin hod mat dém.

Trén thé gi6i da c6 kha nhiéu nghién ctiu vé méi
quan hé gitia cac chi tiéu hoa hoc va vét Iy ctia vong
ndm cay Thong, cay S6i véi cac yéu t6 khi tugng
thtly vdn nhu mua, nhiét d6, boc hoi, hay don gidn
nhu mua axit, CO, trong khong khi, dam va lan
trong ddt va dong chay ... (Woo Jung Choi et al.,
2012). Theo Bitvinskas (1974), khi xac dinh dugc
tudi ciy gb va tang trudng hang ndm ctia vong nam
trong moi lién hé véi cac bién dong cua khi hau thi
c6 thé khoi phuc va du bdo dugc céc hién tugng
va qud trinh ty nhién khac. Bang phuong phap khi
hau thuc vat, Vuong Vin Quynh (1990) da nhéin
thdy rang bién dong cua tang trudng va phan hoa

céy ruing cua cac lam phén thong Pinus sylvestris &
Varonhezo (Nga) chiu anh hudng rat ro rét tit cac
diéu kién khi hiu. Oberhuber (2002) da thiét lap
tuong quan gitia bién déng nhiét do va lugng mua
vé6i bién dong ctia vong nam cta loai thong Pinus
longaeva. Ong nhan thdy ring bé rong vong nim
nho la do anh hudng ctia nhiét do thap.

Theo Eklund (1957), chi s6 tang trudng cta loai
thong Picea excelsa & phia bac Thuy Dién ti nam
1900 - 1944 c6 quan hé chét ché véi mot s6 yéu té
khi hiu theo dang:

Y =99,41+0,9188x, - 3,129x, - 2,405x, - 0,4282x,

Trong do: x, 1a s6 ngay mua tif 16 thdng 5 dén 31
thang 7 cho nhiing nam t c6 nhiét 4 trung binh cao
nhatla 16°C, x, 1a sdn lugng hat giéng ctia ndm t, x,
1a san ligng hat giéng ctia nam t-1 va x, 1a nhiét do
hang ngay cao nhét ctia ndm t-1. Lugng mua cling
dugc dua vao phén tich nhung do hé s6 hoéi qui ctia
n6 khong c6 y nghia théng ké nén da biloai bo. Nhu
vay, bé rong vong nam gia tang cung véi sy gia tdng
sO ngay mua tu 16 thang 5 dén 31 thang 7. Ngugc lai,
khi ning cao san lugng hat giong nam tha t va t-1 va
nhiét d6 hang ngay cao nhét cia nam t-1 thi bé rong
vong nam sé giam.

Mic du da c¢6 mot s6 nghién ctu lién quan dén
vong nam cdy thong & Viét Nam, viéc xay dung
phuong trinh tuong quan gitia lugng mua nam va
cac tinh chét vat ly, hoa hoc cua ciy thong, dac biét la
cdy thong nhya & Quang Binh chua dugc ai nghién
ctiu (Dinh Viet Hung et al, 2011, 2012, 2013) Bai
bao nay dé cap téi phuong trinh tuong quan gitia
ching va mé phong lai lugng mua nam trong lich st
& Quang Binh tli vong nam ciy thong nhua.

' Vién Moi trudng Nong nghiép
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