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NGHIEN CU’'U ANH HUONG CUA N, P LEN KHA NANG
SINH TRUONG VA TiCH LOY ASEN CUA LOAI DUONG Xi
Pteris vittata L.

BUI THI KIM ANH, TRAN VAN TUA, DANG DINH KIM, PHAM THI HUYEN TRANG

1. MO PAU

Trén thé gidi, cong nghé sir dung thyc vat trong xir 1i 6 nhidm (Phytoremediation) dang
duogc chi ¥ nghién ctru va duge biét dén nhu 1a mot giai phdp than thién moi trudng va chi phi
thép. Trén 450 loai thyc vat ¢6 kha nang hép thu cao kim loai da dugc cong bd. Céc ho thuc vat
chiém wu thé vé loai duoc xdc dinh 1a “Siéu hép thu” nhu Asteraceae, Brassiaceae,
Caryopyaceae, Cyperaceae, Coonuniaceae, Fabaceae,...co thé tich Ity nhiéu hon 100 Ian véi sy
tich tu kim loai va phi kim ctia cdc cdy binh thuong [12, 14]. Trong s nhitng kim loai ning
(KLN) 6 nhiém trong dat, Asen (As) 12 mot nguyén t6 phd bién bdi né 1a tap chat trong hau hét
cac loai quing kim loai Cu, Pb, Zn, Sn...Trong nghién cuu, Ung dung phuong phap
Phytoremediation vao xir Ii As trong dét, loai dwong xi Preris vittata da dugc phat hién 1a loai ¢6
kha nang siéu tich lily Asen [6]. Kha ndng hép thu va tich llly As trong m6é mot cach tuyét voi
cua Preris vittata 1a phat hién cua 2 nha khoa hoc ChenTongBin ¢ Trung Qudc vao nim 1997 va
Lena Q.Ma & My [6, 10]. Theo d6 thi P.vittata co thé phét trién binh thuong trén dat c6 chira
50 + 4030 mg As/kg, thdm chi né con c6 thé sdng duoc trén phan quing dudi c6 chira ham
luong As 1én dén 23400 mg/kg. N6i bat nhét 1a nghién ciru co ché sinh 1i hoc va sinh héa nhu
kha nang hit, chéng chiu va khir doc As cia cay. Loai nay c6 thé hiit 10% As tir dit trong vong
1 ndm ma luong kim loai hap thu duoc chu yéu tap trung o phan trén mat dét. Ngoai ra, P.vittata
con la cay song lau nam, mot lan trong cho nhiéu 1an thu hoach [5]. Su bd sung cac chat khac
nhau theo nhiéu con duong cé thé 1am tang kha nang xir Ii & nhiém bang thuc vat [3]. Trong bai
béo nay, chiing toi mubn d& cp t6i chit bo sung 12 P va N dé 1am ting kha ning xir 1i 6 nhiém
As cua loai duong xi Pteris vittata.

Céa As va P déu thugc nhém V trong bang tuan hoan cdc nguyén t6 héa hoc. Nho céc dic
tinh héa hoc tuong déng nhau ma chiing ¢6 cic con dudng hoat dong trong hé théng dat va cay
nhu nhau. Me-harg va nnk [3] dd nhan xét rang Arsennate va Photphate dugc hip thu gidng
nhau trong ciing hé théng va As duoc loai bdé khoi moi truong dat thong qua hé théng hiit thu
ctia Photpho. P 1a chit dinh dudng can thiét cho ciy trong khi As la ycu t6 khong can thiét va
gdy doc cho cdy. P va As canh tranh vi nhau trong sudt qud trinh hép thu cta cdy. Lugng tich
lity As lu6n bi kim ham béi sy hap thu P khi P duoc bd sung. Boi vay, hoat dong sinh If cua As
va P trong cdy rat khdc nhau [3]. Tuy nhién anh huéng cua P 1én sy tich luy As trong ciy van
con nhiéu diéu chua dugc biét 13. Do vdy, trong nghién ciru nay ching t6i danh gid anh hudng
cua P nhu 1a phén boén 1€n kha ndng hut thu As cua Pteris vittata

Sy tich Ity As cua ciy khi méi truong duge cung cép nhitng ngudn N hay ham lugng N
khdc nhau 1a khac nhau. Khi dua 5 dang N khéic nhau b6 sung vao cdc thi nghiém r0i dem danh

gid sy tich liy As cua cdc thi nghiém vdi cong thic dbi chimg khong b6 sung N [8]. Két qua cho
thay tong luong As tich lily trong sinh khoi cua cdy giam dan theo day sau: NH,HCO; >
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(NH4)ZSO4 > Co(NH,), > Ca(NO;), > KNO; > CK. Vi vay, bd sung N duéi dang NH,* 1a phu
hop nhét cho P.vittata dé tang kha nang tach chiét As trong dat. Trong thi nghiém nghién ctu
anh hudng cia N Ién sy sinh trudng va tich lily As cia cdy duong xi P.vittata & bdo cdo nay
ching t6i st dung nguf”)n N bd sung dudi dang (NH4),SO,4 v6i muc dich tim ra ham lugng N phu
hop kich thich cay phét trién va tich Iy Asen.

2. VAT LIEU VA PHUONG PHAP
2.1. P6i twong nghién ciru

DPbi tuong nghién ctu 1a loai duong xi Pteris vittata L. dugc léy tr khu vyc 6 nhiém kim
loai néng xung quanh cdc mo chi va kém tai Lang Hich, Thai Nguyén. Day 14 loai than c6 thudc
ho Ptendaceae phéan b phé bién ¢ Viét Nam, cdc nude chau A, Au, Phi va chau Uc. Cay thu vé
duoc trong va cham séc trong vuon uvom dé chuén bi cho thi nghiém. Pit st dung cho nghién
ctru 1a dat vuon c6 ham lugng As 1a 24,9ppm, photpho tong s 1a 435,7ppm, nito tong sb 1a
640ppm va pH = 7,87.

Hinh 1. Anh minh hoa ciy duong xi Pteris
vittata L. st dung trong nghién ctru

2.2. Phwong phap phan tich

- Xdc dinh tong N theo phuong phdp Kjendhal, xdc dinh téng P theo phuong phdp
Ascorbic-antimoantartrat

- X4c dinh ham luong Asen trong ré, than va dat trén may quang phd hap thu nguyén tir
(Atomic Absorption Spectrophotometer - AAS), hang Shimazu (Nhét Ban), seri: AA -6000 tai
Phong Phan tich ddc chat mdi truong, Vién Cong nghé modi truong, Vién Khoa hoc va Cong
ngh¢ Viét Nam.

- Pé phén tich ham lugng As trong cy, cdy duong xi dugc chia ra hai phan: Phén trén mat
dat goi chung 1a than (bao gém than va 14 lugc) va phan dudi mit dat goi chung 12 1 (bao gdbm
goc varé).

2.3. B6 tri thi nghiém

2.3.1. B6 tri thi nghiém nghién ciru anh huong ciia P lén sinh trudng va tich liy As ciia cdy
dwong xi Pteris vittata

Chiing t6i thiét 1p 6 cong thirc thi nghiém bo sung vao dét trong ndng do P khdc nhau dudi
dang Na,H,PO, nhu sau: 0, 200, 400, 600, 800 va 1000 ppm. Luong N, K va As dugc bo sung
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vao cdc thi nghiém 1a nhu nhau, N b6 sung 12 0,6 g/chau dudi dang uré, K 12 0,486 g/ chau dang
KClI va As 1a 300 ppm/ chdu dudi dang Na,HAsO,.7H,0. Mdi cdng thuc dugc 1ap lai 03 lan.
Cay duoc trong trong thi nghiém 12 cdy gieo tir bao tir, dwoc lya chon véi chidu cao va sb 14
twong tu nhau (cdy c6 khoang 4 hodc 5 14; chiéu cao khoang 5 cm). Mdi chau thi nghiém c6 1 kg
dat va thi nghiém tién hanh trong 04 thang.

2.3.2. B6 tri thi nghiém nghién ciru danh hieong ciia N 1én sw sinh triong va tich lity As cia cdy
dwong xi Pteris vittata

6 cong thirc bd sung vao dat trong ndng d6 N khac nhau dudi dang (NH,),SO, dd dugc thiét
1ap nhu sau: 0, 100, 200, 300, 400, 500 ppm. Luong P, K va As dugc bd sung vao cic thi
nghiém 13 nhu nhau, P b6 sung 1 1,51 g/chdu dudi dang NaH,PO,, K 12 0,486 g/ chau dang KCl
va As 12 300 ppm/ chdu dudi dang Na,HAsO,.7H,0. Mdi cong thirc 1ap lai 03 1an. Cay duoc
trong trong thi nghiém 1a nhing cdy gieo tir bao tir, dugc lya chon nhu thi nghiém véi P. Mdi
chau thi nghiém c6 1 kg dét va thi nghiém tién hanh trong 04 thang. Tét ca cdc thi nghiém trén
déu duoc trong trong nha kinh véi 4nh séng ty nhién.

3. KET QUA VA THAO LUAN

3.1. Nghién ciru anh hwéng cia P 1én sy sinh trwéng va tich liiy As cia cidy dwong xi
Pteris vittata.

Hinh 2. Nghién ctru &nh huong cua P 1én
sinh trudng va tich luy As cta P.vittata
sau 1 thang thi nghiém

Hinh 3. Nghién ctru 4nh hudng cia P 1én
sinh trudng va tich luy As cia P.vittata
sau 3 thang thi nghi¢m.

Sau 4 thang thi nghiém, chiing ti thu hoach dé ddnh gid sinh truong va tich luy As cta loai
duong xi Preris vittata dudi anh huéng cua céc ndng do P khdc nhau. 6] cong thirc bd sung P 1a
1000 ppm, cay chi song dugc sau 9 tuan thi ‘nghiém con 6 ndng do P bo sung tir 0 — 800 ppm,
cdy van song va c6 sy tang truong sinh khdi. Mot s6 két qua nghién ctru trude day ciing cho
thdy, su canh tranh giita hip thu Asen va Photpho dd dwoc ghi nhan trong cdc loai thuc vat phd
bién nhu lda, lda mach, rau va trong thuc vat chdng chiu Asen [1, 3,9, 11, 13]. Him luong As
trong ré, than, 14 va hat cua lda deu giam khi tang ham luong P 1é€n qua cao. Tuy nhién, ket qua
tir nhiing nghién ctru gan day cho rang khong c6 su canh tranh glua P va As trong cdy & nong do
P thap. Theo nghién ctru cia Chen Tongbin, khi bd sung P véi ndng do thich hop vao céc chau
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thi nghiém s€ tang cuong kha nang sinh trudng va tich luy As cua Pteris vittata 1€n nhiéu lan [3].
Keét qua hap thu As cta P.vittata & cic cong thirc bo sung P < 800 ppm duogc trinh bay theo hinh 4.

Két qua hinh 4 trén cho thdy, khi bd sung P véi lugng 0, 200 va 400 ppm thi lwong As tich
Ity trong than lan luot 12 1034; 1073, 9 va 1133,16 ppm con trong 1& 1an luot 12 286,59; 277,13
va 258,63 ppm. Phén tich trén chi ra rang, khi bo sung luong P khong qua 400 ppm thi luong As
tich lily trong than va ré c6 sy thay do6i nhung khong déng ké. O thi nghiém luong P bd sung la
600 va 800 ppm, ham luong As tich luy trong cdy tang cao, tich lily trong than tuong tng la
1478,95 va 1549,17 ppm; trong ré tuong tng 1a 403,51 va 506,22 ppm. Su chénh 1&ch trén cho
thay, kha nang tich 1y As cua P.vittata c6 chiu dnh hudng tich cyc cua ham luong P bo sung. 0
nong do bd sung 800 ppm P, sy tich lily As trong than va ré ting cao nhét 1an lugt gap 1,5 va
1,77 14n so véi thi nghiém khong bo sung P.
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Hinh 4. Ham luwong As tich lu§ trong ré va than Pteris vittata sau thi nghiém

Mot trong nhiing uu diém cua P.vittata khi xu 1f KLN la kha nang tich Iy mot luong KLN
& phan trén mat dat cao hon nhiéu so voi phan ré. Chi sé tich lily sinh hoc BF (dugc tinh bing
ham luong kim loai tong s6 trong cdy so voi ham luong kim loai tong s6 trong mdi trudng noi
ciy moc) 1a théng s6 rat quan trong trong danh gia kha ning tich luy kim loai ning & mdi truong
c6 muc do 6 nhiém khéc nhau. Trong bdo cdo niy, chiing toi dung chi s6 BFt va BFr twong Ung
1a chi sb gitta ham luong kim loai nang trong than va trong r€ so voi ham luong trong mdi
truong dat. Chi s6 BF trong thi nghiém nay chiu anh hudng rét 16n béi ham luong P bd sung.
Két qua chi ra ¢ hinh 2 cho thdy, BFt va BFr dao dong tir 3,18 - 3,48 va tir 0,79 - 0,88, twong
g khi lugng P bd sung < 400 ppm. Dbi véi lugng P bd sung > 400 ppm thi ty sé BFt va BFr
tang 1én ddng ké. bic biét o thi nghiém P bd ~sung = 800 ppm, h¢ s6 BFt va BFr dat lan luot 1a
4,77 va 1,56. Hé s6 BFt va BFr nay da cao gip 1,5 va I, 1 lan, twong tng khi so v&i cong thirc
khong b6 sung P. Két qua nay cang khang dinh hon nita v& ham lugng P bd sung tir 600 ppm -
800 ppm thi kha nang tich lu§ As la cao nhét.
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Hinh 5. Anh huéng cua ham lwong P bd sung 1én hé s6 tich lu§ sinh hoc cta ciy

Sau khi két thic thi nghiém, sinh khdi tuoi cta cic cdng thiic khic nhau dugc cén va tinh
trung binh. Chiing t6i coi trong lurgng ban du cua cdc cdy dwoc lya chon 1a gin bang nhau vi
céc cay trén déu dugc trf”)ng tor bao tir & cing mot thoi diém va duoc lua chon trudc khi dat thi
nghiém 1a c¢6 chidu cao va s6 14 nhu nhau.
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Hinh 6. Trong lugng tuoi cua cédc cdy ¢ cac cong thic thi nghi€ém khac nhau

Két qua hinh 6 cho thdy, & cong thirc thi nghiém bd sung 800 ppm P, ciy duong xi ¢6 kha
ning ting trudng tot nhat. Cai tao dat voi viéc bd sung P dé tang kha ning sinh trudng va tich
lu§ As cua duong xi 12 viéc quan trong trong nghién ctru vé sir dung thuc vét dé xir If 6 nhiém.
Trong thi nghiém nay, c¢6 thé nhan xét nhu sau: lugng P bd sung > 400 ppm thi cdy c6 kha ning
sinh truong va tich luy As cao. Dic biét, hiéu qua xir 1i As tot nhét 12 & ndng do P bd sung
800 ppm.

3.2. Nghién ctru anh hwéng ciia N 1én suw sinh trwéng va tich liiy As cia ciy dwong xi
Pteris vittata

Sau 04 thang thi nghiém, chiing t6i da thu dwoc két qua vé sy ting trudng cung nhu hap thu
As cua Pteris vittata 6 cac cong thic bo sung N khéc nhau. Khac véi thi nghiém bd sung P, ¢ tat
ca céc nong d6 N bd sung, ciy van song duoc nhung sinh khdi sau thu hoach & cdc nong do N
b6 sung khac nhau thi khac nhau. Két qua vé kha ning tich luy As cta P. vittata & cdc ndng do N
bd sung khdc nhau dugc trinh bay ¢ hinh 7 sau:
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Hinh 7. Ham lugng As tich lu§ trong ré& va than Pteris vittata sau thi nghiém

Két qua thu dugc cho théy, lwong As tich llly trong than tdng cao nhét 1a 1694,31 ppm &
cong thtrc bd sung 100 ppm N. Luong As tich lliy trong than & cic cong thuc bd sung 200 va
300 ppm van cao hon so véi cong thirc d6i chung khong bd sung N. Tuy vdy, su tich luy As
giam nhe so v6i ddi chimg ¢ ndng d6 N bd sung 400 ppm nhung da giam manh ¢ cong thic bd
sung 500 ppm N. Luong As tich Ity trong ré cling cao nhit & cong thirc b sung 100 ppm va sy
tich luy giam dan theo sy ting cta lugng N bo sung.
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Hinh 8. Anh huéng ciia ham Iwong N bd sung 1én chi sé tich lu§ sinh hoc cta ciy

Ket qua chi ra & hinh 8 cho thay, BF tang manh ngay & ham luong N bd sung la 100 ppm.
Chi s6 BFt va BFr dao dong tur 1,06 - 5,21 va tir 0,43 - 2,89, twong ing. BFt ¢ cong thirc b6 sung
N 1a 100 ppm da tang cao gap 1,73 1an so vai dbi ching. Chi s6 nay cao hon han khi so sanh voi
cong thire bd sung 200, 300 ppm N. O cong thirc bd sung 400 ppm N thi chi s BF giam nhe con
& cong thirc bd sung 500 ppm N thi chi s6 nay giam manh so véi dbi chung. Két qua cho thiy
kha ning tich lity cia cdy giam khi bd sung lwong N > 400 ppm dat.

Sinh khdi sau khi két thic thi nghiém cia cdc cong thirc khac nhau dugc can va tinh trung
binh. Két qua thu dwoc chi ra trén hinh 9.
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Hinh 9. Trong lugng twoi cta cic ciy & cac cong thiic bo sung N khac nhau

Két qua thé hién ¢ hinh trén cho thiy, cong thirc thi nghiém bd sung 200 ppm P, ciy c6 kha
nang tang trudng t6t nhat. Tuy nhién, & ham lugng N bd sung la 100 ppm cdy ciing tang trudng
manh hon so véi cdc cong thirc khac. Két qua thu duogc tir thi nghiém nay cho thdy, P. virtata
sinh truong va tich luy As cao nhét khi Iwgng N bd sung tr 100 ppm - 200 ppm.

4. KET LUAN

Tir két qua thi nghiém nghién ctru anh hudng cia cic yéu té dinh dudng 1én kha ning sinh
truong va tich lu§y As cua duong xi Pteris vittata, chiing toi rit ra mot s6 két luan sau:

Ham lugng As tich luy ¢ phan trén mat dat ca Preris vittata ludn cao hon nhiéu so voi
phan ré. Pay 1a mot vu diém rat 16n cua loai duong xi nay khi ung dung vao xu 1f moi truong.

Kha nang sinh trudng va tich lliy As cua Pteris vittata chiu anh huong tich cyc cia ham
Iugng P va N cho vao thi nghiém, khi bd sung lugng P < 400 ppm va luong N > 200 ppm thi
ham lugng As tich lily trong cdy c¢6 su thay d6i so voi dbi ching nhung khong dang ké.

Su sinh trudng va tich lily As ctuia cdy dwong xi P.vittata cao nhét 12 khi bd sung N & néng
d6 tir 100 ppm — 200 ppm va P bd sung ¢ ndng d6 800 ppm.
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SUMMARY
EFFECT OF N, P ON GROWTH AND ARSENIC ACCUMULATION IN FERN Pteris vittata L.

More and more attention has been paid to the research on Phytoremediation and
hyperaccumulators. Nowaday, the people concentrate in how to enhance the abilities of plants to
accumulate more contaminants by addition of amending reagents. In this study, the pot
experiments were conducted to understand the effect of N, P on Arsenic accumulation in Pteris
vittata L.. Our study was undertaken to examine the effect of Phosphorus and Nitrogen on
Arsenic accumulation in the As — Hyperaccumulator, as well as to verify the feasibility of
Phosphorus and Nitrogen applied as fertilizer to increase the arsenic accumulation in Pteris
vittata. The result showed that, Arsenic concentration in the frond is higher than that in the root
of the fern. With the P added > 400 ppm and N added 100 - 200 ppm, Arsenic accumulation in
the fern were increased sharply. Obviously, Nitrogen and Phosphorus is also a potential
accelerator for Phytoremediation of Arsenic contaminated soil.
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