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NGHIEN CUU KHA NANG HAP THU KIM LOAI NANG CHI VA ASEN
CUA CAY DUONG XI (MICROSORUM PTEROPUS)
VA PON BUOT (BIDENS PILOSA L) TAI BAC KAN

A STUDY OF THE ABILITY TO ABSORB HEAVY METALS LEAD AND ARSENIC
OF FERN (MICROSORUM PTEROPUS) AND COLD (BIDENS PILOSA L) IN BAC KAN

Ha Pinh Nghiém, Nguyén Thi Hu¢, Nguyén Thanh Hai
Truong Pai hoc Nong Lam Thadi Nguyén,; hadinhnghiem@gmail.com

Tém tat - Nghién civu danh gia kha néng hap thu kim loai ndng Pb,
As clia cay Dwong xi va cay Bon bubt trong cac méi trérng dat bi 6
nhiém khac nhau. T d6, tao co s& (rng dung trong cai tao dat bi &
nhiém kim loai n&ng & céc tinh mién nui phia Bac Viét Nam. Két qua
nghién clru cho thdy: Cay Dwong xi hat Pb rét tét va ching c6 thé
sinh trwdng binh thwdng trong méi trwerng dat co ndéng do Pb 1a
3.000 ppm. Bong thoi, cay Duong xi cling cé kha néng hat As tét,
tuy nhién cay bi sinh trwdng kém khi dét bi 6 nhiém As & murc trén
500 ppm. Cay Bon budt hit Pb kém hon cay Dwong xi, ching sinh
trdng t6t trong méi trvong dat bi 6 nhiém dén 1000 ppm Pb va
500 ppm As. Khi ndng dd cao hon thi bét dau anh hwéng dén sinh
trwdng clia cay, nang suét gidm va tham chi cay con bi chét.

T khéa - Dwong xi; Don bubt; hap thy; kim loai néng; méi trwong
dét.

1. Dit vin dé

Dat bi 6 nhiém noi chung va o nhiém kim loai ning néi
riéng ngdy cang tr¢ thanh van dé néng bong vi né anh
huéng truc tiép dén moi trudng dat, nude, cy trong va sirc
khoé con ngudi [4]. Dé xtr ly dit 6 nhiém ngudi ta thudng
sir dung cac phuong phap truyén thong nhu: Rira dit, c6
dinh cac chat 6 nhiém béng hoa hoc hoac vat ly, xtr 1y nhiét,
trao di ion, 6xi hod hodc khir cac chit 6 nhiém...[1]. Hau
hét cac phuong phap d6 rat ton kém vé kinh phi, gioi han
vé ky thuat va han ché v& dién tich... Gin day, nho nhiing
hiéu biét v& co ché hip thy, chuyén hod, chdng chiu va loai
b6 kim loai ning cua mot sb loai thyc vat, ngudi ta bat dau
chii y dén kha nang st dung thyuc vat dé xir Iy moi trudng
nhu mot cong nghé moi truong dic biét [3]. Hau hét, cac
loai thuc vat rat nhay cam véi sy c6 mét cua cac ion kim
loai, tham chi & néng do rat thép. Tuy nhién, van c6 mot s6
loai thyc vat khong chi c6 kha ning song dugc trong moi
truong bi 6 nhiém boi cac kim loai doc hai, ma con c6 kha
nang hép thu céc kim loai nay trong cac bg phén khac nhau
clia chung [2]. Pham vi cta bai bao trinh bay két qua
“Nghién ciru khd nang hdp thu kim logi ndng Chi va Asen
cua cay Duong xi (microsorum pteropus) va Pon buot
(bidens pilosa 1) tai Bic Kan”.

2. Vit liéu, n§i dung va phwong phap nghién ciu
2.1. Vit liéu, phwong phdp nghién ciru

Thi nghiém duoc bd tri tr@n chau vai, chau duogc s
dung trong thi nghiém co6 chiu cao 40cm, duong kinh
30cm. Moi chéu chira 9kg dat, trong 3 cay. Moi cong thir
¢0 3 lan nhac lai:

- Thi nghiém danh gia kha nang hat Pb cua cay Duong
xi va Bon budt (7 cong thire x 3 1an nhac lai/cong thire x 2
cay x 1 chi tiéu = 42 chau thi nghiém): Cong thuc 1: dat
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nhiém Pb: 0 ppm (DC); Cong thie 2: dat nhiém Pb: 500
ppm; Cong thire 3: d4t nhiém Pb: 1000 ppm; Cong thirc 4:
dat nhidm Pb: 1500 ppm; Cong thire 5 dat nhim Pb: 2000
ppm; Cong thirc 6: dat nhidm Pb: 2500 ppm; Cong thirc 7:
dat nhiém Pb: 3000 ppm.

+ Thi nghiém danh gia kha nang hit As cta cady Duong
xi va Pon budt (7 cong thirc x 3 1an nhéc lai/cong thirc x 2
cdy x 1 chi tiéu = 42 chau thi nghiém): Cong thtc 1: dét
nhiém As: 0 ppm (PC); Cong thirc 2: dat nhiém As: 500
ppm; Cong thire 3: d4t nhidm As: 1000 ppm; Cong thirc 4:
dat nhidm As: 1500 ppm; Cong thirc 5: d4t nhim As: 2000
ppm; Cong thirc 6: dét nhidm As: 2500 ppm; Cong thirc 7:
dat nhiém As: 3000 ppm.

+ Thi nghiém duoc tién hanh trong thoi gian 12 tqﬁn,
nang suat dugc xac dinh theo tirng cong thirc, timg chéu bang
cach can tryc tiép bang can dién tir trong phong thi nghiép.

+ Ham luong kim loai néng Pb va As trong dat va cay
duogc xéac dinh bang may cyc pho6 METROHM 797.

2.2. Ngi dung nghién cvu

banh gia kha nang hép thu Pb, As ctia cdy Duong xi va
Pon buot trong cac mdi trudng dat bi nhiem Pb, As ¢ cac
muc khac nhau.

3. Két qua nghién ciru
3.1. Két qua nghién ciru khd ning hiut Pb va As ciia
cdy Duong xi
3.1.1. Nang sudt ciia cdy Dwong xi

S6 liéu Bang 1 cho thdy ning suit than 14, & ciia cay
Duong xi 6 cac muc Pb khac nhau co su sai khac khong
l6n. Nong do Pb cang tang thi nang suat ¢6 xu hudng cang
giam ca & than 14, ré. Khi theo doi & t}~11' nghiém, dat nhiém
Pb ¢ muc 3.000 ppm cdy Duong xi van sinh truong dugc,
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tuy nhién cdy bét dau biéu hién kho nhidu ¢ dau 14.

Bing 1. Ning sudt than ld, ré ciia cdy Dirong xi trén cdc mirc
Pb khac nhau (BVT: g/khém)

Cong thite Thén 14 Ré Tong
g Twoi | Khé | Twoi | Kho | Tuoi | Kho
CT 1(PC): 49,51 | 13,02 | 31,02 | 8,05 | 80,53 | 21,07
0 ppm
CT 2: 46,68 | 1221 | 28,19 | 7,52 | 74,87 | 19,73
500 ppm
CT 3: 4482 | 11,02 | 27,52 | 7,37 | 72,34 | 18,39
1.000 ppm
CT4: 4448 | 10,87 | 27,64 | 7,14 | 72,12 | 18,01
1.500 ppm
CT3: 4401 | 10,52 | 26,46 | 6,86 | 70,47 | 17,38
2.000 ppm X , X , ; ,
CTé6:
2,500 ppm 4329 | 10,01 | 26,17 | 6,61 | 69,46 | 16,62
CT7:
3.000 ppm 42,18 | 947 | 2522 | 579 | 674 | 15,26

Bing 2. Nang sudt thdn ld, ré ciia cdy Duong xi trén cdc mirc
As khac nhau (PVT: g/khém)

Két qua & Bang 4 cho thiy khdi lugng Pb va As thu hat
cua cay Duong si ¢ cac cong thirc nhu sau:

- Khéi lugng Pb thu hut ciia cdy Duong si: O cac cong
thirc ¢6 ham lugng Pb trong dit cang ting thi khéi lugng
Pb trong than 14, r& Duong xi ciing ting. O cong thirc 0 ppm
chi ¢6 1a 0,78 mg/khom, thi dén cong thue 3.000 ppm la
13,81 mg/khom. Nhu vay cho thdy Duong xi 14 cdy c6 kha
nang rat 16n trong hip thu chi.

- Khéi lugng As thu hut ciia cidy Duong si: Khi ting
lwong As tir 0 ppm 1én 1.500 ppm, khdi luong As ma Duong
xi hit duoc tang t 0,66mg/khém 1én 4,03 mg/khom. Khi
tang As 1én 3.000 ppm thi khdi lugng As ma cay Duong xi
hip thu dugc chi c6 0,24 mg/khom, d6 1a do ning suit cay
Duong si giam mic dii ham luong As trong ciy van cao.

Vay cay Duong xi c6 kha ning cai tao dit bi nhiém chi
t6t hon asen.

Bidng 3. Kha nang thu hut Pb va As cua cdy Duong xi trén cdac
mutc Pb va As khac nhau (PVT: mg/kg twoi)

. . Pb As Tong
Cong thic 702 1a] RE [Thanla| RE Pb As
CTI®O): | 27 | 1395 | 418 | 1192 | 2072 | 16,1
0 ppm
CT2: 2311 | 3886 | 33.85 | 4825 | 61,97 | 821
500 ppm
CT 3:

3859 | 48,72 | 44,17 | 49,87 | 8731 | 94,04
1.000 ppm
CT 4.

7822 | 71,08 | 65,04 | 67,56 | 1493 | 1326
1.500 ppm
CT5: 87,65 | 9291 | 59.81 | 66,82 | 180,56 | 126,63
2.000 ppm
CTé.

149,12 | 16581 | 59,02 | 66,08 | 31493 | 125.1
2.500 ppm
CT7. 1 17906 | 199,61 | 5861 | 67,26 | 378,87 | 12587
3.000 ppm

Cone thi Thén 14 RE Téng
ong thirc Twoi Khé Twoi Khé | Tuoi | Khé
CTIBO): | yesg | 1325 | 2852 | 7.95 | 77,10 | 2120
0 ppm
Cr2: 48,71 | 13,76 | 28,78 | 799 | 77,49 |21,75
500 ppm
CT 3:

46,86 | 12,79 | 27,05 | 4,89 | 73,91 | 17,68
1.000 ppm
o 2445 | 6,05 | 14,29 | 3,16 | 38,74 | 9,21
1.500 ppm
CT5:
2.000 ppm 19,18 | 4,19 | 1031 | 131 | 2949 | 55
CT 6:
2500ppm | 97 | 099 | 255 | 033 | 652 | 1.32
CT7:
3000ppm | 56 | 035 | 102 | 012 | 258 | 047

S6 liéu Bang 2 cho thiy ning suét than 14, r& cua cay
Duong xi ¢ cac mirc As khac nhau c6 su sai khac nhau rd
rét: Mirc nhiém As cang ting thi ning suét cang giam rd rét
ca & than 14, ré. Dic biét, & muc 3.000 ppm thi hau nhu 14
Duong xi bi chét kho. Nguogc lai & mic 500 ppm thi Duong
xi lai sinh truéng t6t hon cong thirc 0 ppm. Didu nay duoc
giai thich 14 c6 thé As da lam tang kha ning sinh truong
ctia Duong xi khi chung ¢6 ham lugng thap (500 ppm)
trong dét.

3.1.2. Kha nang hut Pb va As cua Dwong xi

Qua Béng 3 cho thay kha ning hut Pb va As ciia cay
Duong si ¢ cac cong thue Pb va As nhu sau:

- Kha ning hiit Pb cta ciy Duong si: O cac mirc Pb khac
nhau thi kha ning thu hiit Pb cta than 14, r& khac nhau. Khi
tang mirc Pb trong dat tir 0 ppm 1én 3.000 ppm thi lugng Pb
tang tr 6,77 mg/kg twoi 1én 179,26 mg/kg tuoi & than la
Duong xi va tir 13,95 mg/kg 1én 199,61 mg/kg tuoi & ré. Nhur
vay kha nang hit Pb ciia r& manh hon & than 14.

- Kha ning hat As ciia cdy Duong si: O cac mirc As
khac nhau thi kha nang thu hit As ctia than 14, ré khac nhau.
Khi tang mirc Pb trong dat tir 0 ppm 1én 1.500 ppm thi
lugng As tang tir 4,18 mg/kg tuoi lén 58,61 mg/kg tuoi o
than 14 Duong xi va tir 11,92 mg/kg tuoi 1én 67,26 mg/kg
tuoi ¢ ré. Sau mirc 1.500 ppm thi lugng hit As ¢ than 14 va
ré& cay Duong xi cham lai va c6 xu huéng giam dan.

Bing 4. Khoi lwong Pb, As thu hiit ciia cdy Dirong xi trén cdc
mitc Pb va As khdac nhau (DVT: mg/khom)

Pb As Téng
Cong thirc Than 14 RE Tlllgm Tl;;m RE Thén 14
CTIOO: 1 o5 | 048 | 028 | 038 | 078 | 066
0 ppm
CT2: 125 | 119 | 181 | 131 | 244 | 312
500 ppm
CT 3:
1000 ppm | 189 | 131 | 201 | 149 | 32 3.5
CT 4:
1500ppm | 342 | 191 | 235 | 168 | 533 | 403
CTs:
2000ppm | 286 | 238 | 125 | 085 | 624 | 21
CT 6:
2500ppm | 636 | 421 | 056 | 032 | 1057 | 088
CT7:
3000ppm | 79 | 602 | 012 | 012 | 1381 | 024

3.2. Két qua nghién civu khd nang hit Pb va As ciia ciy
Don buét
3.2.1. Naing sudt ciia cdy Pon budt

S6 liéu theo ddi ning suat ctia cdy Pon budt (Bang 5) cho
thay ¢ cac mirc Pb khac nhau thi ning suét ciia cay ciing khac
nhau. Khi ting Pb trong dat tir 0 ppm 1én 500 ppm thi hau nhur
khong anh hudng gi dén sinh truong cua cdy Don budt (ning
suat hau nhu khong thay ddi). O mirc 1.000 ppm ning suét
clia cdy con ting 1én cao nhat 184,52 g/khom tuoi. Nhung tir
mirc 1.500 ppm tro 1én da 1am ndng suét clia cdy Pon budt
giam xudng kha 3 va & ndng d6 3.000 ppm thi ning suat chi
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con 13,96 g/khom twoi. Nhu vay Pon budt khong thé sinh
truong duogc binh thuong khi ham hugng Pb cao trong dat.

Déi voi thi nghiém As (Bang 6): Cay bon budt sinh
trudng binh thuong va nang suat khong thay d6i nhiéu khi
tang As trong dat tir 0 ppm 1én 500 ppm. O mirc 0 ppm nang
suét cay dat 137,04 g/khom tuoi va 500 ppm ning suit dat
141,77 g/khém tuoi. Nhung khi 1én mtre 1.000 ppm thi nang
suét da c6 ddu hiéu giam xudng, nhét 1a dén mue 3.000 ppm
thi ning suit chi dat 25,46 g/khoém tuoi. Thyc té theo doi thi
nghiém cho thiy & cong thirc 3.000 ppm cay Bon budt sinh
trudng rat kém va mot sb cdy bj chét.

Bing 5. Nang sudt cdy Pon budt trén cdc mirc Pb khdc nhau
(PVT: g/lkhém)

bi chét, kha ning sinh truong kém han va chic chin tong
lwong As cy hit dugc sé thap.

Qua Bang 8 khéi lugng Pb va As thu hut ciia cdy Pon
budt & cac cong thirc khac nhau nhu sau:

- Khéi lugng Pb thu hut ciia cay Pon bubt: O cac cong
thirc ¢6 ham lugng Pb trong dit cang ting thi khéi lugng
Pb trong than 14, r& Pon budt ciing ting. O cong thirc 0 ppm
chi ¢6 1a 1,26 mg/khom, thi dén cong thirc 1.000 ppm dat cao
nhat 14 15,13 mg/khom. Khi tang lwgng Pb 1én 3.000 ppm
thi khdi lugng As cay thu dugc chi con 10,15 mg/khom.
Nhu vay cho thiy ciy Pon bubt ciing 1a cay c6 kha ning
hép thu chi khé cao.

- Khéi lugng As thu hit ctua cdy Pon bubt: Tang
luong As tir 0 ppm 1én 1.500 ppm, khéi lugng As ma Pon
budt hit duge ting tir 1,02 mg/khom 1én 9,81 mg/khom.
Khi ting As 1én 3.000 ppm thi khdi lugng As ma cay Pon
bubt c6 thé hip thu chi c6 3,03 mg/khom, d6 1a do ning
suat giam dang ké mac du ham luong As trong cdy van cao.

Bang 7. Kha nang thu hit Pb va As ciia cdy Don budt trén cdc
mutc Pb va As khac nhau (PVT: mg/kg twoi)

Céng thite Than la Ré Téng
g Twoi | Kho | Twoi | Kho | Tuoi | Kho
CTIMO): | 1085 | 2562 | 3034 | 7.96 | 151,19 | 33.58
0 ppm
CT 2: 113,68 | 23,01 | 30,11 | 7,65 | 144,79 | 30,66
500 ppm
CT 3:
149,65 | 31,36 | 34.87 | 932 | 184,52 | 40,68
1.000 ppm
CT 4.
9724 | 2029 | 2338 | 633 | 12062 | 26.62
1.500 ppm
CTs: 99,59 | 1922 | 2621 | 7.05 | 1258 | 2627
2,000 ppmm ) ) ) : , ,
Cré: 82,19 | 1602 | 1629 | 439 | 9848 | 2041
2,500 ppmm , , , ) ' :
CT7:
3000 pom | 6583 | 1195 | 953 | 201 | 7536 | 13.96

Bing 6. Ning sudt cdy Pon budt trén cdc mike As khdc nhau

DVT: g/khom)

Céne thirc Thén 14 RE Téong
g thur Twoi | Kho | Tuoi | Kho | Tuei | Kho
CTI®O): | 10958 | 22,52 | 27.46 | 738 | 137.04 | 29.9
0 ppm
CT 2: 11126 | 22,98 | 30,51 | 7.95 | 141,77 | 30,93
500 ppm
CT 3:
9733 | 2031 | 23,05 | 494 | 12038 | 2525
1.000 ppm
CT4: 92,62 | 1648 | 17,39 | 441 | 110,01 | 20,89
1.500 ppm
CTs: 60,67 | 14,03 | 1425 | 323 | 7492 | 17.26
2,000 opm ) : , , , )
CT6:
2500 pom | 3845 | 879 | 981 | 178 | 4826 | 1057
CT7:
3000 pom | 1983 | 463 | 563 | 089 | 2546 | 55

3.2.1. Kha ndng hut Pb va As cia Don budt

Qua Béng 7 kha ning hut Pb va As cta ciy Pon budt &
cac cong thuc khac nhau nhu sau:

- Kha ning hut Pb cia cdy Pon budt: O cac muc Pb
khac nhau thi kha ning thu hiit Pb ctia than 14, ré khac nhau.
Khi ting mirc Pb trong dat tir 0 ppm 1én 3.000 ppm thi
lugng Pb trong Pon bubdt ting tir 7,28 mg/kg tuoi 1én
127,02 mg/kg twoi ¢ than 14 Bon budt va tir 10,69 mg/kg
1én 105,31 mg/kg & ré. Nhu vy kha ning hat Pb cla ré
kém hon ¢ than 1a khi ting lwong Pb trong dit.

- Kha ning hat As cua cdy Pon bubt: Tai mic 0 ppm chi
hut ¢6 8,17 mg/kg tuoi ¢ than 14, nhung khi tang 1én 3.000
ppm thi hut t6i 119,02 mg/kg tuoi. Ham lugng As & ré ciy
Pon budt cling tang 1én khi nong do As trong dat tang lén
va dat cao nhat 1a 121,68 mg/kg ré tuoi & mirc 3.000 ppm
As. Tuy nhién, & mirc 3.000 ppm thi mot sé ciy Pon bubt

A . Pb As Tong
Cong thitc -y 7n1a] RE | Thanla| RG Pb As
CT 1(BC): 7,28 10,69 8,17 13,32 17,97 | 21,49

0 ppm

CT 2:
30,95 | 36,47 | 42,71 | 49,76 | 67,42 | 92,47
500 ppm
CT 3:
81,24 | 76,59 | 57,81 | 70,49 | 157,83 | 128,30
1.000 ppm
CT 4:
95,63 | 87,25 | 82,62 | 85,79 | 182,88 | 168,41
1.500 ppm
CTs: 99,81 91,04 | 95,13 | 96,32 | 190,85 | 191,45
2.000 ppm i i i i i i
cr g;IZIiSOO 115,67 | 97,36 | 106,19 | 109,82 | 213,03 | 216,01
CT7:
127,02 | 105,31 | 119,02 | 121,68 | 232,33 | 240,70
3.000 ppm

Bing 8. Khoi lwong Pb va As thu hit ciia cdy Pon budt trén cdc
murc Pb va As khac nhau (BVT:mg/khom)

o i Pb As Téng
Céng thie 1 —— RE | Than | RE Pb As
CTLOO: | o8s | 038 | 074 | 028 | 126 | 102

0 ppm

CT2: 4,02 1,17 4,62 1,36 5,19 5,98
500 ppm

CT 3:

1000ppm | 1217 | 296 | 571 | 151 | 1513 | 722
CT 4:

1500ppm | 01 | 191 | 80L |18 | 1092 | 9381
CTs:

2000ppm | 043 | 222 | 672 | 147 | 1165 | 8,19
CT6:

2500ppm | @30 | LS8 | 413 | LIS | 1L17 | 531
CT7:

3000ppm | 903 | LI2 | 205 | 098 | 1015 | 3,03

4. Két luan

- Cay Duong xi va cdy DPon budt déu co kha nang sinh
tredng va hap thu Pb 16n trong moi truong dat bi 6 nhiem
chi, tham chi dén 3.000 ppm. Con trong moéi truong 6
nhiém As thi chi dén mtrc 2.000 ppm, tham chi & mae 1.500
ppm la cay da cé biéu hién sinh truong kém hon.

- Cay Duong xi hit Pb rat t6t va ching ¢ thé sinh
truong binh thuérng trong moi truong dat co nong d Pb 1a
3.000 ppm. Bong thoi, Duong xi cling c6 kha nang hit As
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t6t, tuy nhién cay bi sinh truong kém khi dét 6 nhidm As &
muc trén 500 ppm.

- Cay Pon budt hut Pb kém hon Duong xi, ching sinh
truong t6t trong moi trudng 6 nhidm dén 1000 ppm Pb, va 500
ppm As. Khi ndng do cao hon bat dau anh huong dén sinh
truong ciia ciy, nang suat giam dan va tham chi ciy con bi chét.

TAI LIEU THAM KHAO

[1] Luu Bc Hai (2001), “Chién lugc quan 1y va giam thiéu sy tac dong
0 nhiém As t6i moi truong va sttc khoé con nguoi. Hién trang 6

nhiém As ¢ Viét Nam".

Lé Van Khoa (2007), Chi thi sinh hoc méi truong, NXB. Gido duc, Ha Noi.
Trén Kong Téu, Ding Thi An (2005), “Mot s6 két qua ban dau trong viéc
tim kiém bién phap xir Iy dat 6 nhiém bang thuc vat”, Tap chi Khoa hoc dat
$0 23/2005.

Trinh Thi Thanh (2002), Béc hoc méi truong va sirc khoe con nguoi,
Nxb Dai hoc quoc gia, Ha Noi.

Lé brre, Trén Thi Tuyét Thu (2000), Buée dau nghién ciru kha nang
hdp thu va tich lily Pb trong béo tdy va rau muong trén nén dat bi 6
nhiem, Thong bao khoa hoc cua cac trudng dai hoc, B Gido duc va
Pao tao, Ha Noi.

(BBT nhdn bai: 18/7/2016, phan bién xong: 31/8/2016)

15

Phu luc: MOT SO HINH ANH NGHIEN CUU




