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TOMTAT

0 nhilm kim loai ning (Za, Cu va Pb) trong @5¢ nfng oghifp 14 do vide sir dyng cac loai thudc bio v thirc v, phia bén héa hoc,
hogt djng clia cic lang nght 16i ché Kim logi,... Do d5, nghitn ciru tm ra céc gii phip dé gism thidn vi chéng & ahiém lam logi
u{ngﬂtmngd? deng | mét vin 48 clp thiét mang tink todn cAu. Trong phem vi bai bio ndy, che tic gid trinh bay mdt s8 két qui
tryén chon vi sinh vit v diyte vt xi 1 dé 8 nhilm kioe logi ofing (Zn, Cu vi Pb). DA tuyén chon duge 4 chiing vi sinh v§t bip thu
Jdm logi ning bao gém: ching vi khun TB22 (Bacitlus subtilis - hip thu: 153 46mg Pb/L; 86,54mg Zo/l; 101,12mg Cu/l); ching nm
men HY4 (Soccharomyces cerevisiae - hhp thu: 234,19mg Pb/L; 105,21mg Z'; 90,66mg Cu'l); ching nim mbc TM39 (Gibberela sp
- Bhp thu: 203,64my Pofl; 90.89mg Zofl; 83,60mg Cwl} vi ching nim @ AMF4 (Glomus australe - hdp thu: 657,48mg PO
125,80mg Zn/i; 87,19mg Cw/1). Khi b3 sung ché phim vi sinh vit 43 lam Ginp sinh tnrimg thye vit t 12,58% dén 43,72% 86i voi
iy us wwbe (g6 dai, dira nurde, muong dimg) vi cdy ua cgn (don budt, hudug duong). Khi két Eop bén ché phim v thyc vit cho
thay: i) M ting ham hgng Cu trong sinh khéi cao & ciy budng dwong (ting 113,65% so viidh chimg), chy muong ding
(tEing 38,73% so vdi CT0S), ngd dai (ting 27,39% 5o véi 4 chirmg), don budt (tng 22,05% s0'Voi dbi chimg). ii) Kk ning hip thu
P dat gié trj 16v hon rit uhifu, dao Afng tir 16,25 dén 95,25% Y timg logi thye ¥4t bin dia thi nghiém. Mic ting cac nhit & cBy
Ineing duong {95,65%), don bubt (50,57%), dira nude (35,87%), mueng dimg (16,25%). i) Hir luong k&m trong sigh khéi ting rd
8t & hudng duong (73,02%), dira nuwde (55,72%), muong dimg {34,52%), don budt (28,41), ngd dai (19,39%).
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M& bAU —

Ham lyong kim logi ning rgay cang t3ag trong dét ndng nghlép la do ngwirt ndng dan ste dyng qué nhidu céc logl thube
bda vé thyc vét, phan ban hda hgc va do hoat ddng cla cac fang nghd tai ché kim luiﬁm
Céng Téu, 2005). Vigc nghldn civu tim ra cdc gidi phsp d& gidm thidu va chdng 6 nhidm kim loai niing trong g4t 13 mot
van dé eAp thiét mang tink toan ciu {Shella, M. Ress,1994). Mat sé loai vi sinh vAt trong qué trinh sirh trudng b kha
nang tham gia vao qua trinh logl bd Kim 10al nging trong mdi trrémg 6 nhi€m bing nhidu co ché khdc nhau (V5 Van Minh,

2007; Nguy&n Céng Vinh, 2007). Frang d4t, thy vat ¢é ahidu cach phan ¢ng khac nhau a8l véi sy cé mét clia cac kim
loal ndng r}aKLN) (Trn Thi Tuyét Thu, 2005), hAu hét chiing d&u nhay cém voi sw o8 mat ciia céc iorkim loai, tham chi &
ndng d4 rat thip. Tuy nhién, c6 mdt s6 loai thwe vat khéng chf c& kha nang séng durgc irang mdi trerdmg bi 6 nhigm KLN
ma ¢dn o6 khd n3ng bAp thy va tich luf cac kim loai ndy !mrl;% ¢4c b phan khac chau cla ching (Albinas L., 2005;
Benson, 2001; Salomoms, 1995). Cong ngh@ x(r Iy méi tromg bang thyc vt 1a cong nghé sir dyng thirc w4t [Am cho cic
chét & nhidm méi trrrng mét tinh dgc, cdn dugc goi 12 cdng nghé xi Iy xanh (Green remediation) (Nguyn Céng Vinh,
2007). Ma bao gdm céc thye vt c6 kha nang rit chit 8dc trong d4t, hap thu phin ddc bay hor, 1am thay 88l trang thai
chét ddc hosc thire hi?n qué trinh lgc chdt ddc. Vi sinh vAt e6 kha ning tham gia vi qué trinh logi bd kim loai niing rong
mdi trwdng & nhigm bang nhidu co ché khéc nhau nhur: hip phy nhi e mang nhdy polisacarit & ban ngoai & bao, bién
c4c kim loai ndng thanh dang k&t tha, 1am bay hai hay tich Iy ching & trang 1 bao tai céc bao quan di¢ bigt. Hau hét
c4c nhém vi sinh vat nhe vi khudn, ndm sgi hay nim men d8u o dai dién dugre tim thiy voi kha naing loai ba kim loai
nding thee mbt trang ¢ac £o' ché néu trén. Nhr nhitng kha ndng dé céc vi sinh vat duge két hop véi cac thyrc vit rét hi

* Ieh cho visc F5m sach, phuc hdt dit va nudc bi & nhiém kim loai n#ing. Bi2y & bign phap don gl&h, hidu qua kinh 18 cad!

d8 thwc hign & mei dicu Kisn.

NGUYEN LIEU VA PHIFONG PHAP

Nguyén ligu

D4t ndng nghiép bi  nhigm Cu, Zn va Pb; Thyc vét ban dia o6 kha nang tich |0y kim logi ning; v sinh vit o6 kha nang
hép thu, chuy&n héa kim logi r3ng.
Phwong phap nghién el

Xéc djnh ham lwong Zn, Cu, Pb 1éng s6: Thea TCVN 6436 15O 11047:1995; Xdc dinh ham Iweng Zn, Cu, Pb di dgng
bing phuong phap chiét ver axit Mehlich |, do t:8n mdy quang ph hép thy nguyéa K. Banh gid moc a6 & nhidm Zn,
Cu, Pb frang @4t theo tieu chuln Vigt Nam: TCUN 7209:2002. Phan tich Zn, (ﬁ:u. Pb trong ¢4y béng phuwong phap quang
phé hdp thy nguyén tr. Cong pha miu béng phuong phdp tra hod kh & 550°C. Phan 13p va tuyén chon c4c chilng VSV
8 kha nang ky sinh ving r& va bép thu kim loai ndng, Thy méu: Mau dét ving r& va kkdng phai viing rd duge Ay theo
phurong phép cla Wallum (19825. Miu a4 phan 13p AME dugre Iy theo phuong phap clia Hayman (1982), Rich va
Bamard (1884). Phan 19p: Vi khudn, ndm men trdn cic méi tudmg: TSA, SA va GYA. Nom méc tén cio md1 tweng:
MEA, GYA. Arbuscular mycorrhiza fungi {AMF): Sang wer, Iy tm qua thang ndng d§ glyceron 50%. Kidm tra khd ning
chéng chjy va hip thu Kim logi: Kiérn tra nhanh khd nang chéng chiu Zn, Cu, Pb theo phuong phip thach dia cia
Munger (2002). Kiém tra kha nang chéng chiu Zn, Gu, Pb theo phuong phép cay gat trén dia theo Mergeay va cdng sir
(1985). Kiém tra khd nding hp thu Zn, Cu, Pb theo phiremg phap dich thé clia Malik va Jaiswal (2000).

Phirong phip dinh gid khd nirrl‘g hép thu kim foai nding cia vi sinh vit két hop voF thue vit bin dfa trong didy
kign nha i, BSi tirgng' Ché pham chira hdn hop 4 chiing vi sinh vat 83 duge tuyén chon, § gidng cdy ban dia; Son
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“buidt (Bidens pitosa L.), Meong dirng (L octovalvis spp. Octovalvis). Dra nurde (Ludwigia adscendens), Ngd dai (Enydre
fuctuans Lour), Hudmg duong (Heffanthus annuus). Thi nghidm duec tién hanh trong chau sét iéu chudn (D = 30cm, d
= 35cm) MGi chiiu chiza Skg dat khd bj ntuém kim logi nang. Thi nghiém gbm 14 odng thirc v6i 5 1an nhic kai. CTO1.
Bon budt; CTOZ: Ban bubt + ché phdm vi sinh vat; CTO3: Dira nude; CTO4: Dira nuor + ché phdm vi sinh vat; CT05;
Muromg dimg; CTO06: Muang dimg + ¢hé phim vi sinh vat; CTO7: Muong dirng + Dira muérc; CTOB: Muong dimg + Dira
nudc +.ché phAm w sinh vat; CTO9: Ngb dai; CT10: Ngb dai + ché pham vi sinh vat, CT11: Ng8 dai + Muong dimg;
CT12: Ngd dai + Mirang dimg + ché pham vi sinh vit; CT43: Hirémg duemg; CT14: Hirémg duong + ché phdm vi sinh
vt Ché phdm vi sinh 66 m3t 35 t4 bao 10°CFUig. St dung 0,05-0,1 thn/ha khi cay thi nghidrm bt dhu chadn bj vao thai
ky sinh trusmg 16t nhit.

KET QUA VA THAQ LUAN

Phan 14p v tuyn chon ca¢ ching vi sinh vat {vi khudn, nm men, ndm mdc) c6 khi nang hip thu kim 163i ndng
{Zn, Cu, Pb)

Phan lip vi sinh vit ¢d khi nang chéng chju Zn, Cu, Pb

Teong cac m3u dat viing ré vA'khong phdi viing r3 & x3 Chi Bao, Van Lam, Hirng Y&n, sau qua frinh 1am gidu 63 phan
1ap dugc 29 ching vi khuén (ky hidu tir TB1 dén TB29), 11 chiing ndm méc (ki higu tir TM30 dén TMA4O) va & ching
ndm rd AMF cdng sinh (ky higu tir AMF1 dén AMF8). V&1 cac méu 04t tal xa Phang X4, Thach That, Ha Noi 0 phan lap
dugre 25 ching vi khudn (HBO1.. HB25), 15 chiing ném moc (HM26...HM40) va 9 ching ndm r8 (AMF9.. AMF17). V2
20 chiing vi khudn (DBD1 ..DB20), 7 ching ném ré AMF (AMF18...AMF24) va 7 chiing ndm men (HY1...HY7) 33 dugc
phén I3p tir mAu dat tai xa Tan Long, Béng-Hy, Thai Nguyén. Tz cic ching vi vl trén d3 idm sgch (iao ching
thuln) duee 74 ching vi khulin, 26 chitng nim méc, 7 chiing Ram men va 24 ching ndm rd (AMF) ¢b kha nang chdng
chiu Zn, Cu, Pb. Nhw vy, cdc nhdm vi sinh vat nhee vi khudn, ndm sgi, ndm men hay ndm r& AMF d8u c6 dai dién dusge
tim théy trong G4t bi 8 nhigm kim logi néng ti 3 dja diém nghién cir. -

Hinh 1. A va Bz pu&n Tac céc ching vi khudin phan #p trong g4t bj & nhiém kim loal; C v D: Cic ching AMF
phan I3p trong 4at bj § nhifm kim logl néng

-
Tuyén chan céc ching vi sinh vt c6 khi ning ching chiu, hip thu Zn, Cu, Pb

74 chiing vi khuln, 26 ching ndm méc, 7 chiing nAm men va 24 chiing ném r& (AMF) dugc kidm tra nhanh vé kha néng
chéng ehiu Zn, Cu, Pb theo mirc idu chulin (phai dat mirc chéng chlu ¢ ¥ nghta (g dyng trang chon loc a8 Xt Iy mai
twéng i thidu 12 1mM). Kit qua cho thiy: 24/24 chiing n&m r& AMF ¢6 kha nang chéng chiv > 1 mM Cu, Pb.va Zn.
14774 chling vi khuan ¢ kha nan, chén? <hju > 1 mM Cu, Pb va Zn. 7/7 chiing ndm men ¢6 kha nang ching chju > 1
mM Cu. Pb va Zn.:14125 ching ndm mdc co khd nang chdng chiu >1 mM Cu, Pb va Zn. Nhur vy, hiu hét céc ching

-=ndm men vi ndm r& thu dugc khi phan i3p 886 chéng chiu kim foak nang & mirc cac. 60 chiing vi khun, 12 ching ném
b vii mire chbng chiu kim logi ndng & mirc thip thi bi loai b

Hinh 2. Binh gli ki ning chdng chiis kism o3l ning the phirong phip thach dia ciia Munger (trdl) vé phivong phip

iy gat trén dia theo Mergeay (phai)

n_.yén chon céc ching vi sinh vit ¢o khd nang ching chiu, hdp thu Zn, Cu, Pb cao theo phomg phdp cdy gat
trén dia theo Mergeay vé céng s (1985)

Béinh g1 kha nang chdng chiu kim logl ndng & 3 murc phd bién 13: 5; 10 va 20mM cla vi sinh vt theo phurong phap cly
gt trén da do Mergeay v& oong sy ad Két qua (Bang 1) cho thiy: 8/24 ching nim ré AMF ct kha nang chéng
chiu> SmM. 11/14 chiing vi khusin 6 kha nang chdng chiis > SmM, §/7 chiing nérm men cd kn ndng chdng chiu > SmM.
3/14 chiing ndm méc o6 khi nang chéng chiu > 5 mM. O/ mic chéng chiu chi cao nhat (20mM Pb) chi 66 4 ching nim
1% (AMF4, AMF7, AMF16, AMF22), 3 chiing vi khuin (TB8, TB22 v& HBS), 5 chiing ném men (HY3, HY4, HYS, HY6 va
HY7), 2 ching nim méc (TM30, TM38) biu hién kha ndng ching chiu KLN. 14 chiing nay duge git i 88 xac dinh kha
néing hip thu kim logi nang trong sinh khéi, )
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Bing 1. Kha nang chéng chiu kim logi ndng ciia cae ching vi sinh vat tuyén chon

sut Ky higu Néng a5 chi Ning 46 kém Néng d$ ddng

ching SmM 10mM 20mM 5 mM 10mM 20mM | 5 mM 10mM Z0mM

TB8 + + ¥ £ T - + ¥ -

TB22 * * + + + - + + -
HBS ¥ i v ¥ = + it P

hd + + * + - + - -

¥ + + ¥ ¥ P ¥ - -

ka + + * - - * + -

+ + ¥ % * - + T T

+ ¥ + + - - ¥ - <

M3 ) v * 3 = - 0 N -

35 > 0 ¥ 0 - - 0 5 <

AMFL 0 ¥ 0 0 + > [ + +

AMFT ¥ ¥ + + + ¥ X ¥ ¥

AMF 16 v + v ¥ 0 ¥ ¥ + +

AMF 22 + -+ + T ¥ ¥ v 0 *

Ghichi: 4 Chéng chiv; - : Khéng ching chy
Vite xu#t hign tinh da chéng chiu (hay con gei 12 tang bi sb chéng chiu kim loai} & vi khudn néi Tiéng va vi sinh vit néi
chung dudmg nhu la mdt quy [uat hon 14 nhirng tnrng hop o bigt. Abou-Shanab va cing sw {(2005), khi kém tra 107
ching chdng chiu Kim l0ai nang & ndng @3 1 mmolA thi tht ¢i cac ching ndy ddu ching chiu ddng thef hedc 3,4, 5va
d6i khi ¢én 8 fon kim togl ring khac nhau. K&t qua fromg &y vé tinh da chdng chiu kim loal ning cla vi sinh vat cing
dugre ghi nhan véi thire nghidm tnrde day clia Sabry va ofing sir (1897).

Dinh gid khd ring hip thu Zn, Cu, Ph cita cdc ching vi sinh v§t phin lip

K4t qua Bang 2 cha théy, mirc hdp thu chi, dang, kém cla 4 ching vi sinh vt cao nhit 14: Chiing vi khuln TB22
(19346mg Pb; 86,54mg Zn; 101,92mg Cu). Chiing ndm men HY4 gn?:,mmg Pb; 105,21mg Zn; 90,66mg Cu). Ghiing

_nfm méc TM39 (203,64mg Pb: 90,89myg Za, 83.60mg. Cu). Chilng ndm cd AMEA(657,48ma-Ph;-125:80mg-2a: 07 18mg——

Cu). Cc chiing vi sinh vit ndy duge chon d& tién hanh cac thi nghidm tiép theo.

Hiu qua hép thu cla 14 chilng vi sinh vat déi vai 3 loai kim loai ndng kidm tra: Pb, Zn va Cu déu nhd hon 50% trong
didu Kign thi nghigm dom 12 (khang két hep véi thyre vat, khang gén k&t vi sioh vat v git hofic cac mang trao 6di). Higu
qud hdp thy cao & déng va kém tuy nhign ting lugng hép thu thi chl lai 1 cao nhit.

Lugng chi, kém, ddng ban dAu trong dung dich I4n leet 1a: 4060mg/; 325mght; 320mgN. Sau 5 ngdy tht nghidm, ching
T30 ¢4 thB hip thu duge 28% kém va 26% dling. Theo nghién ciru clia Trdn Thi Tuy8t Thy (2005), vige ding
Aspergifius sp phan Kp tir m3u 34t thén Vi Lic, xa Phiing X4, huyén Thach That, Ha NGi dé chidt Pb, Zn va Cu khdi
cac cdt aét nghien ciru duroc tao tr mAu a4t nay 9@ o higu qua trung binh sau 21 ngdy 14 37%, 15,9%, 30,14%, theo
thir e, Wy céthé théy, chiing ném méc TM33 phan 13p dwec Gat hidu qua hip thy, chiét Wt nhanh hon. —

Bang 2. Khi nang hip thu chi, kém, ddng trong sinh khdi vi sinh vit

st Kyhigu " Téng sinh knéi chitdng - Kamdngsétichily  Bdngidng sb tfch

ching (mg cht khon) shtich Iy trang sinh kbi {mg) trong sinh khéi(mg) Iy hnt;’gn ;l)nh
1 T88 4210 81,46 32,77 24,95
2. .TB22 Jwroao- 5870 . - a N - 19346 - - - 85,54~ - o = W0EA2w- - an
3 HBS $120 132,36 67,12 7,67
4 HY3 - 6190 183,28 7341 56,18
5 HY4 8920 234,18 10521 90,66
6 HYS 7550 142,55 56,90 87,23
7 HYE 8400 101,82 43,77 91,83
8 HYT 7110 122,19 38,59 4584
9 T™M30 11120 162,92 686,37 89,42
10 T™39 8960 20354 96,69 83,60
k3 AMF4 108 657,48 12580 | 97,19
12 AMF7 94 412,74 67,38 e 10721
13 AMF16 82 24973 44,19 85,00
14 AMF22 93 590,47 100,09 91,22

Ghi chu: V& AMF sinh khd7 & diy i glomalin

Panh gl khi nang hip thu kim (0ai ndng cida hén hop 4 ching vi sinh vat két hop véF thirc vit bin dja trong
didu kign nha sl .

Trong qua trinh thie nghigm, dénh gid higu qué xi Iy @At ndng nghigp bi & nhigm kim logi néng bing két hop thyc vat
i vi sinh it th vidc Iya chon céc chiing o6 kha ndng kich thich sirh trutmg clia thirc vAt ban dla tneémg la ti8u chilya
¢hon @hu tien (Malekzadeh vé odng sy, 1997). Sau 45 ngay trdng trong dibu kifn thi nghiém nh ludi, thu hoach sinh
Kkhéi thire vat, sdy kho, can, cho thiy (Béang 3): -

Mac di qué trinh k81 hop gira thye vat ban dja va vi sinh vt tuyén chan & 8ay Khing mang tinh chuy&n bigt nghigm
13t {ngoal trir duy nhét véi ehing ném r8 AMF 4), tuy nhién vol mdi loan thue vat ther nghiém ching déu bidu i mire
3 dao dfng khac nhau vd sinh trrdmg Khi o bd sung vi sinh vt Nhin chung, khi bb sung ché phdm vi sinh vt thurrng
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1am ting sinh insérmg thyc vt i cic ~< = df khac nhau (xlr 12,58% 6én 43,72%) clia 2 nhém cdy them gia thir nghigm
Cay ua me6e (ngd dai, dira nude, -2 ding) va tra can (Som bull, hudng duong). .
Vi LSDogs = 1,36 sai khac gitra chng irc ¢d bn va khdng bon hba hu? 4 chiing vi sinh vt tuyém chon (goi §at 14 ché
phim) bidu hign b nhét & dom budt {CT02 tang 43,71% so v6i CTO1), ngd dai (CT10 tang 35,86% sa vai GT09), mizons
ding (CTOB tang 24,77% so CTO5). Céy nurémg dwong, mire 45 8ng sinh traong khi bon ché phdm (CT14) so v&i 48t
ching (CT13) chi dat 12,58%. Y&i tsg dira nurérc, mic di £6 chibu huong kich thich sinh Khi bon ché phim vi
sinh vat, tuy nhign mirc 49 bidu hign vln chua ré (nam trong khodng dao dong ciia gia trj xAc tinh dugre). Khi trdng
Kkét herp 2 loai tnee Vit wéi nhau (dirg nude vai muong ding & obng thirc CT7, CT8 va ngd dal véd meong dimng & cdng
thire CT11, CT12) vide bon them ché phim khong bidu hign 10 khi nang kich thich sinh tredng hipe vt bin dia.

So sanh hidu Tec kich thich sinh trfmg ciia ché pham vél lo thue vat ma céc tic gid medc ngoal 43 cong b6 (Shety
va £dng sy (1984), Chaudry va cong sy (1998, 1993) cho thly, mac kich thich sinh iriréng thire vt tréng trén cé¢ ving
dAt ndng nghigp bj & nhilm Kim foad R3ng cdia 4¢hing Vi sinh vAt phan 13p dugc 12 khé ngang bing.

Bang . Kha réng tich iy kim loal ning trong thipc vit khi kéf Nigrp v6s vi sinh vit

Sinh khii tiws Ham hegng kim log! nding trong sinh ki Tng lrgmg kim togl ndng
st | Congthic | hogoh(gichu) | two vill (mg/kg chitkhd) 1eh 10y tong cly (mgichBu
. Cu B Zn Ty Ph Zn
1 c101 0764 15,15 22377 8756 012 | oer |
2 croz 10,98 1849 336,94 112,44 020 | 3,70 1,23
3 cTo3 0456 16.48 212,67 7845 008 1,05 0,39
4 cT08 0582 1521 289,95 12218 0.09 1,68 071
5 CT05 15, 22 19,21 339.78 82,78 0.29 517 096
3 <106 18,59 26,65 | 306 8445 051 7.50 1,60
7 cror 2588 1847 278,49 8726 .44 655 208
8 <108 472 2145 301 0,15 9.8% 144 245
9 c1m . 1000 30,27 31267 12139 041 3.5 122
10 CT10 - 13,71 28,56 238,55 144,93 2.53 4,84 199
1 <t 313 2243 | 32395 7864 071 10,17 241
12 cr1z 30,10 25,18 367,19 9716 078 11,05 292
13 cn3 2608 1487 20407 7632 038 494 184
14 CT14 27,12 317 401,03 132,06 088 10,88 358
cvi%) 0347 344 415 47 - - -
LSDoss 01.35 201 36,18 17,00 - - -

Két qua phan. tich ham lwong Kim ol ndng trong sinh
kh8i thyre vat thir nghigm ¢ho thiy (Bang 3): Hidu qua kich
thich mire ting ham lwging Cu trong sink khéi manh nhél
khi bén ché phdm cho cdy hudng duong (CT14 tang
113,65% so véi CT13), sau 66 dén ciy muong ding
(CT06 tang 38.73% so voi CTO5), ngd dai (CT1D ting
27.39% so v6i CT09), don bubt (CTO2 tang 22,05% so
véri CT01). Vén gid 1rj LSDo,s tinh duge (2,01mg/kg chét
kho), bon ché phdm cho cdy dira nwdc chua 1am ting
ham lgng dbng trong sinh khéi, VGI cdng thic trdng hdn
hop 2 lodi thyc v3t bin dia (CT07, CT08, CT11 vA CT12),
6 phat hidn thiy higu qua kich thich tang ham lvgng @&ng trang sinh khédi nhirng mirc ting 1 khi thip (xdp xI 10 - -
11%). Nhung cin phai ohdn manh ring tng luong Kim logl abng tich Iy trong sinh khéi dat oea nhét & hireng duong
(?é'u. 3t 0,85mg Cuw/ch3u), righ dgi (CT10, dat 0,53mg Culohiau), mwang dimg (CTOE, dat 0,51mg Culchau) khi bon
ché pham. .

Khée blét hodn todn véi dbing, hi4u qua kich thich hép thu Pb ciia thé phém KA két hop vol thys vt dat gi4 tri tn hen
rét nhibu, dzo dgng ti 16,25 dén 95,25% tuj tirng loal thue vit biin dia thi nghiém. Mizc ting cao nhét xdy ra voi cdy
hurong duong (95,65%), ki @6 1a don bubt (50,57%), dira mrdrc {35,87%), murong dimg (15.25%). Tuy nhidn hidu qua
klch thich m "ﬁ? 'hnla chi 'a-dt:iié; ar:ien khéng & rw ctyngd dai cdng nhie khi sir dung hn hgp e vit: diva nuroc
— muong aimg. Tong IUwng trong sinh khéi dat cao nhdt & hirgng durang va mireng g - ngd dgi bon ché:
ché phidm (10,88 va 11,05 mgPuem':g N % e e

Giling véi chi, khi sir dung ché phim vi sinh vat lam gia ting ham krong kam trong sinh khdl eda don budt, dira nuéc,
mirong dimg, nod dai, huong duomg. Mirc tang 1o rét xdy ra voi loai thre vaE dugrg (13,02%), dira nwdc
(55.72%). muong ding (33.52%), don budt (28,41), ngd dai (19,39%). Hidu qua tang ndng &) kdm trong sinh khéi &
cang thirc két hgp muomg dimg — g e 1 khong c, 6an eBng thire ngd dal —murong dimg khdng cao. Tang lurgng
kém tich Hy ¢ao nhit & ngd dal va hreing dirong bon ché phdm (3,93 va 3,58mgZn/chau).

KET LUAN :

Tuydn chon dugc 4 chiing vi sinh vt hp thu kim loel ning bao gbm: ching vi Khuln TH22 (Beckus subtilis - hip thu:
193.46mg PN, 86,54mg Zni; 101,12mg Cun); ching ndm men HY4 (Saccharomyces coravisies - hdp tu: 234,19mg
POA; 105,21mg Znfl; 80,66mg Culy, ching ndm méc TM3S (Giberels 5p. - hép thu: 203.64mg P 90,89mg Zni;

Hinh 3, Teng diva nwére vio chiu {trdi) va sinh triomg
cua dira nuic gial dogn 8 ngdy tudi
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,72% cila cdy wa nudc (ngd dai,

83.60mg Cu) va ching ndm & AMF4 (Glomus australe - hip thu; 657,
SuTg che pi V3l 3 &M tang sinh wrdng thyc vit 2,58% dén 43,
nuére, mirong dimg} va cay wa can {don bubt, hudmg duang).

Kiy két hop ché phim vi sinh va thiee vat a& xir iy kim loai ndng cho théy: 1) Mirc ting ham lrgng Cu trong sinh khéi cao
nhét & cay huéng dirang {tang 113,65% so voi 46i chirng), cay muong dirng (tang 38,73% so véi CTOS), ngd dai (i

27,39% 50 V& dbi chirng), don but (ting 22,05% so voi &&i chimg). il) Kha ning hép thu Pb dat gia trj 15m hon it
nhiéu, dao dgng tr 16,25 3én §5,25% tuy timag loai thiec vit ban dja thi nghidm. Mizc tng cao nhit & cdy huémg duong
(95,65%), don bubt (50,57%), dira nuesc (35,87%). murong dirng (16,25%). iii) Ham keong kém trong sinh khéi tang 16
1t & hudng duong (73,02%), dira nurire (55,72%), muong dimg (34,52%), don bt (28,41), ngd dai (19,39%)

ira
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SELECTION OF MICROORGANISMS AND PLANT TO TREATING THE SOIL
THAT HAVE CONTAMINATED BY HEAVY METAL (Zn, Cu and Pb)

Le Nhu Kieu and Le Thi Thanh Thuy
Soit and Fertilizer Research Institute, Viatnamese Academy of Agneultural Sciences

SUMMARY

Poilution of heavy metals (Za, Cu and Pb) in agriceltura) land due to the use of plant protection products, chemical feralizers,
operation of metal recycling village, ... Thus, research o find selutions to reduce and cantral pollution of heavy metals in soil is a
critical sssue globally, Within the scope of this article, the authors present some fesults of selection microarganisms and phaats to
treating the 5ol that have contaminated heavy metal (Zn, Cu and Ph). 4 microocganisms strauns absorb heavy metals has been
selected mcluding: TB22 (Baciflus subtilis - shsorption: 193.46 mg Pb, Zu $6 54 wg, 101,12 mg Cu; FY4 yeast (Saccharomydes
cerevisiae - gbsorption: 234.13 mg Pb, Za 105.2) mg, 90.66 mg Cu); mold strain TM39 (Gibberela sp. - absorption: 203.64 mg Pb,
Z0 90,89 e, £3.60 mg Cu) aad strain AMF4 mycorrhizal fungi (Glomus australe - sbsorption: 657.48 mg Pb, Zn 125,80 mg. 97.19
mg Cu). When additional microbial preducts increased the plant growth from 12.58% to 43.72% of the non-hydrophobic plant -
(Ngodai (Enydra fluctuans Lous), Duaouoc (Ludwigia adscendens), Muongdung (L. octovalyis spp. Octovolvis) and hydrophobic
Plaats (Donbuot {Bidens pifosa L), huongduong (Hefianthus anmaus). When combined micro-product and plant showsd: ) The
Increase the Cu conteat in the biomass was highest in huongduoag {113.63% inerease compared to coutrol), muongdung (up 38.73%
compared with control), ngodai (eréase 27.39% compared to control), donbuot (mcrease of 22.05% compared 1o controd). if) Pb
sbsorption was much higher values, ranging from 16.25 to 95.25% depending on the type of native plant experiments. The highest
growth in huengduong (95.65%), denbuot (30.57%), duanuoc (35.87%4), muongdung (16:25%). in) Za content of biomass increased
significantly in buongduong (73.02%), dustiuoc (55.72%), muongdung (34.52%), doubuct (28.41), ngodai (19.39%).

Keywords. ‘heavy metals, mi i plants, reating
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