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HOI NGHI KHOA HOC COWG NGHg: STNH HOC TOAN-aoO{r20T3 

~~~" roY fe^^eHe^^V | -& INHVAT^-T^^ ; feVAT e £ XCf L Y EMMPef îHl£^H<-HVH;:eA^ 
NANG {Zn, Cu va Pb) 

Le NhifKieu va Li ThI Thanh Thdy 

Vl^n Tho nhirdng N8ng hda, Wgn Khoa hgc Ning nghi$p Vidt Nam "' — ' 

T6MTAT 

0 nhilm kim loai nang (Zn, Cu vk Pb) trong dit nSng n ^ ^ l i do vi$c sir dyng cac loai thufic bio v$ thyc vit, phfin bfin hfia hoc, 
ho^t dfing ciia cac lang nghl tii chg kim loai,... Do dfi, n ^ S n ciiu tim ra cac giii pl^p dg giim thieu vi chong G nhiSm kim lo^i 
i^ng trong dat dang U mfit vin d^ d p thilt mang tinh toin du . Trong ph^m vi bii bio niy, cic tic gii trinh biy m^l si k£t qua 
tuyen chgn vi sinh vit va thvrc v^t xii IJ dit 6 nhilm kim loji iMing (Zn, Co va Pb). Da tuySn chgn dutrc 4 chiijig vi sinh vjt h ^ thii 
Idm Io?i n^g bao gfim: chiing vi khuan TB22 {flflctV/ui w6n7ii - hip thu: 193,46mgPb/l;86,54mgZn/l; 101,12mgCu/l);chiiiignlm 
men HY4 {Saccharomyces cerevisiae - hap thu: 234,19mg Pb/I; I05,2lm8 2sVt; 90,66mg Cu/1); chiing d m m6c TIrf39 (Gibberela sp 
- hap thu: 203,64mg Pb/1; 90,89mg 2n/I; 83,60mg Cu/1) vi chiing nim rS AMF4 (Glomus australe - hip thu: 657,48ing Ph/I; 
I25,80nng Zn/I; 97,19mg Cu/l). ,Khi bfl sung chl pham vi sinh v|t lE lam tang sinh truong thac vit tii 12,58% din 43,72% dfii v«W 

ua ninSc (ngfl d?i, diia nufic, mirong diing) vi cfiy ua cpn {don bufit, huong dirong. Khi ket hgp bfin ch^ pliim vi thvrc v|t cho 
_': i) Mlic tai^ ham lu^ng Cu trong sinh khii cao ntiit fi cay birong duong (tang 113,65% so vfiibdSi chiiiig), ciy muong dtog 

(Sng 38,73% so vfii CT05), ngfi dji (tang 27,39% so vfii doi chiing, don buot (tfing 22,05% so "voi doi chung). ii) Khi ning hip thu 
Pb dat gii trj Ion hon rit nhilu, dao dfing tii 16,25 din 95,25% biy tung loai thuc v§t ban dja thi nghifm. Miic ting cao nhit fi ciy 
hirong duong (95,65%), don buol (50,57%), dia nirfic 05,87%), muong diiiig (16,25%). iii) Him luong kem trong sinh khfii ting riS 
rft cr hirdng duong (73,02%), diia nude (55,72%), muong dting (34,52%), don bu6t (28,41), ngfi dai (19,39%). 

Tu khoa: klm lo^ n§ng, 6 nliilm, vi sinh vpt, tbvc v ^ xir ly 

MdDAU 

Ham luipng Idm loai nang ngay c^nq tang trong dJt nflng nghigp IA do ngu^i nong dan si> dijng qua nhlfeu ckc logi thu6c 
bao v$ thge vgt, phin bon h6a hpc vk do hogt d^ng cOa cScI^ng nghe tdi che kim lo^i (BCii l<hdnh Ddc, 2007); Trdn 
Cdng Tiu, 2005). Vlfc nghiSn ci>u tlm ra eke gidi phdp d l giim ttilSu va ch6ng 6 nhlim kim lo î n|ng trong ddt Id m$t 
vlln dd cSp thiit mang tinh todn cdu (Sheila, M. Ross,1994). M$t s6 lo^i vi sinh v|t trong qud trlnh sinh tri/fl'ng cfl khd 
ndng tham gia vdo quS trlnh log! b6 l<lm loal ndng trong mfii truflng fl^nhiSm bing nhjeu co chi khke nhau (Vfi Vdn Mlnh, 
2007; Nguyin Cflng Vinh, 2007). Trong dat, thgc vdt c6 nhl4u cdch phdn trng khde nhau d6i vfl'i sg cfl m$t cOa cdc kim 
I091 ndng (KLN) (Ti^n Thi Tuy^t Thu, 2005), hiu hit chOng diu nhgy cam vfl'i sg- cfl m|t cOa cdc loffkim I09I, thfim chl d 
nfing dO rat thip. Tuy nhien, cfi m t̂ s6 lodi th r̂c vH khflng chic6 khd ndng s6ng du-pc trong mfli ttutmg bj 6 nhiim KLN 
md cfin cfl khd ndng hip thg vd tlch luy cdc .kirn loei ndy trong cac b$ phfin khde nhau cua cht!ing (Alblnas L., 2005; 
Benson, 2001; Salomoms, 1995). Cfing ngh$ xir ly mfll tn/o'ng bang thi/c vfit la cflng nghfi si> dgng thu'c vfit Idm cho cdc 
chdt fl nhilm mfli truflng mit tinh dOc, cfln dugc goi Id cflng nghfi xi> 1;̂  xanh (Green remediation) (Nguyin Cflng Vinh, 
2007). Nfl bao gom cdc thgc vfit cfl khd ndng n̂ t chit dOc trong ddt, hap thu phdn d$c bay hoi, Idm thay dil treng thdi 
chat ddc ho|c thi/c hi|n qud trinh IQC chit d$c. Vi sinh v$t cd kha ndng tham gia vd qud trlnh lo l̂ bfl klm lo^i nfing trong 
mfli tiudng 6 nhilm bang nhilu ccr chi khde nhau nhir hip phg nhfi' Idp mdng nhay polisacarit d bdn ngodi t l bdo, biln 
cdc kim lo î nang thdnh dgng kit tOa, 1dm bay hcri hay tich luy chiing d trong t l bdo tgi cdc bdo quan dfic bifit. Hlu hit 
cdc nhfim vi sinh vfit nhu vi khuin, nim sgi hay nim m«i deu cd dgi diSn dui?c tim thiy vfii Wid ndng logi bfl klm logi 
nfing theo mOt bong cdc ccr chi neu trfen. Nhfir nhihig khd tiSng^dfi cdc vl sinh vfit diroc ket hgrp vdi cdc thgc vfit rlt h&u 
ich cho \riec fam ^ch, phgc hoi dit vd ni>fî o"bl6iihilmldrTi logi rifing. Ddy Ta bien phapdtyn'gidn, hlifi'u qud kinh t i caoV 
d l thî c hifin or mgi i^lu kifin. 

NGUYEN LlgU VA PHlfONG PHAP 

Nguy&n lifiu 

Bit nflng nghifip bi fl nhilm Cu, Zn vd Pb; Thi/e vfit ban dia co kha ndng tich luy kim lo î nfing; vi sinh vfit 06 khd ndng 
hip thu. chuyin hfla kim logi nfing. 

Phu-cng phdp nghiSn ciPu '^• 

Xic djnh ham lugng Zn, Cu, Pb tdng s6: Theo TCVN 6496 \S0 11047:1995; Xde dinh hdm lupng Zn, Cu, Pbdi dfing 
bing phuong phdp chiit vo-i axit Mehlich I, do trSn mdy quang phi hip thy nguydn tip. Ddnh gid mi>c dfi fl nhilm Zn, 
Cu, Pb tnang ddt theo tiSu chuin Vifit Nam: TCVN 7209:200Z Phdn tfch Zn, Cu, Pb trong cdy bing phuong phdp quang 
phi hip aiy nguyen tu-. Cfing phd mlu bing phuong phdp tro hod khfi d 550 C. Phdn Ifip vd tuyln chgn cdc chCing VSV 
cfl khd ning ky sinh vung r l vd hip thu kim logl nfing. Thu mlu: Mlu d t̂ viing r l vd khflng phdl vOng r l duvc lly theo 
phirong phdp cua Wollum (1982). Miu dl phdn Ifip AME dugc lly theo phuong phdp cOa Hayman (1982), Rich va 
BamanJ (1984). Phdn Ifip: Vi khuin, nim men trSn cdc mfli trufing: tS/\, SA vd GYA. Nim mic trfin cdc mfii trti*ng: 
ME/^ GYA. Arbuscular mycontriza fungi (AMF): Sdng udt, ly tim qua thang nong dg glyceron 50%. Kilm tra khd ndng 
chlng chju vd hip ^u kim logi: Kilm tra nhanh khd ndng ching chiu Zn, Cu, Pb theo phirong phdp thgch dTa cua 
Mungef (2002). Kilm tra khd ndng chlng chju Zn, Cu, Pb theo phucmg phdp d y ggt trkn dia theo Mergeay vd cfing s;r 
(1985). Kilm tra khfi ndng hip thu Zn, Cu, Pb theo phuong phdp djeh thi cua Malik vd Jaiswal (2000). 
Phirong phap dinh gli khi ning hip thu kim lo^i n^ng cua vi sinh v$t kit hgp vdi thuc v$t tin dfa trong diiu 
klfn nhi ludi. Dii tugng- Chi phim ehua hin ttgp 4 chiing vi sinh vfit da dugc tuyin ehgn, 5 gilng cdy bdn î a: Don 



HOI NGH! KHOA HQC C 6 N G NGHf SINH H(pC T O A N Q U 6 C 2013 

bu l l {Bidens pllosa L.), Mucmg dung ( L odovalvis spp. Odovahn's). Dira nude {Ludwigia adscendens). N g i dai {Enydra 
•Huduans Lxjur), Huong duomg {Helianthus annuus). Thi nghifim dirgrc t i l n hdnh frong chfiu s i t l ieu chuan (D = 30cm, d 
= 35cm) Mfli chfiu chua 5kg ddt kho bj nh i lm kim logi nang. ThI nghifim gom 14 cfing thdc vdi 5 l l n nhdc lai. CT01. 
Don bu l l ; CT02: Eton buot + che p h i m vi sinh vfit; CT03: Dira nitfirc; CT04: Dira nude + c h l { r i i lm vi slnh vfit; CT05: 
Muong din ig; CT06; Muong dimg + c h l p h i m vi sinh vfit; CT07: Muong dung + Dira nudcr, CT08: Mirong dirng + Dira 
n i r t ^ +=chl p h i m vt sinh vf i t CT09: Ngo dai; CTIO: Ngo dgi + c h l p h i m vi sinh vfit; CT11: N g i dgi + Muong dung; 
CT12: Ngo d^i + Muong dung * che pham vi sinh vfit; CT13: Hudng dirong; CT14: Hirfing dirang + c h l pham vi sinh 
vfiL C h l phliTi vi sinh co mfil do t l bdo lO^CFU/g. Sir dgng 0,05-0,1 t ln /ha khi cdy thi nghifim t i l t ^ chu in bi vdo thdi 
k j sinh b i fong t i t nh iL 

K £ T Q U A V A T H A O LUAN 

Phdn Idp vd t u y l n chpn cdc chung v i s inh vd t {vi khuan, n i m men, nam moc) co kha nang h i p t h u k im lo^i ndng 
(Zn, Cu, Pb) 

Phin l$p vi sinh v$t cd khi nang chong chju Zn, Cu, Pb 

Trong cdc m l u d i t viing r l vdlchflng phdi viing r l o xd Chi Dgo, Vdn L3m, Hung YSn, sau qud trinh Idm gidu da phidn 
Ifip dugc 29 chiing vi khu in (ky hifiu fi> TB I d i n TB29), 11 chOng n i m m I c (k^ hifiu tCr.TMSO d i n TM40) vd 8 chiing 
ndm r l AMF cfing sinh (ky hifiu tir AMF1 d i n AMF8). Vfl i ede m l u d i t tgi xd PhOng Xd, Thgc^ ThaL Hd Nfii da phdn l |p 
d u g ^ 25 chiing vl khu in (HB01...HS25), 15 chOng n i m m I c (HM26...HM40) vd 9 chung n i m re (AMF9...AMF17). Vd 
20 chiing vi khu in {DBQt .0620), 7 chung n i m r l AMF (AMF18...AMF24) va 7 chung n i m men (HY1...HY7) dS dirge 
phdn Ifip tir m l u dat tgi xa Tdn Long, D i n g H^, Thdi Nguydn. T u cdc chung vi sinh vfit tr§n da 1dm sgch (tgo chiing 
thuin) duge 74 chung vi khu in , 26 chiing n i m mIc , 7 chiJng n i m men vd 24 chiJng n i m r l (AMF) cf i 1 ^ ndng ch lng 
chiu Zn, Cu, Pb. Nhu vfiy, cdc nhflm vi sinh vfit nhu vi khu in , n i m sgi, n i m men hay n i m r l AMF d i u co dgi difin d i fgc 
lim th iy trpng d i t bj fl nh i lm kim logi ngng tgi 3 dia d i l m nghifin c i iu . 

Hinh 1. A v i B: KhuIn l^c cac chung vl khuin ph3n Ifip trong dat b) fi nhlem klm lofii; C va D: Cac chiing AlVtF 
phan Ifip trong dat bj fi nliUm Mm logl nfing 

Tuyin chgn cic chutig vi slnh v$t cd Idii nang chong chju, hip thu Zn, Cu, Pb 

74 chiing vi khu in , 26 chiing n i m m lc , 7 chiing n i m men vd 24 chung n i m r l (AMF) dugc k i l m tra nhanh v l kha ndng 
ch lng chju Zn, Cu, Pb theo mirc tidu chu in (phdi dgt mirc ch lng chju cfl y nghTa irng dyng trong chgn Igc d l x& 1^ moi 
trufi'ng t i i th i lu Id ImM). K i t qua cho th iy : 24/24 chiing n i m r l AMF co kha nang ch lng chju > 1 mM Cu, Pb vd Zn. 
14/74 chiing vi khuan cfi khd ndng ch ing chju > 1 mM Cu, Pb vd Zn. 7/7 chCing n i m men cf i khd nang ch ing chju > 1 
mM Cu. Pb vd Zn. 14/26 chung n i m moc cfl khd nang chong chiu >1 mM Cu, Pb vd Zn. Nhu vfiy. h l u h i t cac chOng 

- • j i lm men vd n l rn re thu dugc khi phdn Ifip deu ch ing chju kim loai nfing d mirc cao. 60 chung vi khu in , 12 chOng n i m 
m ie vfin mi>c ch lng chiu kim logl nfing 6 muc t h i p thi bi logi bo. 

Hinh 2. Danh g l i jchl ndng ch lng chjuWm logl n f ing^ed phirong phip thgch dfa cua Hunger (trii) v4 phvong ph ip 
c l y gat t r i n dia theo Mergeay (phii) 

Tuyin chgn cdc chdng vi slnh vit cd kha ndng ching chiu, hip thu Zn, Cu. Pb cao theo phumg phip ciy g^t 
tren aia Oteo Mergeay vi cgng sy (1985} 

Ddnh gid khd ndng ch ing chju kim togi ndng d 3 mi>c p h i b i in Id: 5; 10 vd 20mM cOa vi sinh vfit theo phuong phdp c l y 
ggt trSn dfa do Mergeay vd c*ng sv de x u i t K i t qud (Bang 1) cho th iy : 9/24 chOng n i m re AMF cfi khd ndng c h l n g 
chju > 5mM. 11/14 chiing vi khu in cfl kha ndng chorfg chju > 5mM. 5/7 chiing n i m men cfl khd ndng ch lng chju > 5mM. 
3/14 Chung ndm m i c cfi khd ndng ch lng chju > 5 mM. d mirc chong chju chl cao nhl t (20mM Pb) chf cfi 4 chiing n i m 
re (AMF4, AMF7 AMF16, AMF22). 3 chiing vi khu in {TB8, TB22 vd HB5). 5 ehiing n i m men {HY3, HY4 HY5, HY6 vd 
HY7), 2 Chung n i m m l c (TM30, TM39) b i lu hifin khd ndng ch ing chiu KLN. 14 chung ndy dugc gii> Igi d l xdc dinh kha 
ndng h i p thu kim togi nfing bong sinh k h i i . 
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Bing I.Kha nang chfing chju kim l o ^ ning ciJa cac chiing vl slnh vfit tuyen ch^n 

sn 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

Ky hifu 

TB8 
•rB22 

• HB5 
HY3 
HY4 
HY5 
HY6 
HY7 
7W30 
TM39 
AMF4 
AMF7 

AMF 16 
AMF 22 

Nfing df ctii 
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+ 
+ 

+ 
+ 

+ 

* * * + 

* + 
+ 
+ 
• 

lOmM 
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+ 
+ -

+ 
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+ 
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+ 

* * • 

* + 
' - t 
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+ 
+ 

* + 

+ 
+ 

+ 
4-

+ 
+ 
+ 
+ 
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Nfing dfi kem 
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+ 
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+ 
4-

+ 
+ 
+ 
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+ 

* + 
+ 
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+ 
+ 
+ • 

+ 
+ 
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+ 

* * 

20mM 

* + 
+ 
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Nfing dfi dong 

5mM 
+ 
4-

+ 
+ 
+ 
+ 
+ 
4 

* * + 
4 

.f 

+ 

lOmM 
+ 
+ 
+ — 

+ 
+ 

+ 
+ 

* * 

20mM 

* • 

+ 
4-

+ 
Ghi did: +: Chdng chiu; -: Khdng chong d^u 

Vific xu l t hifin tinh da ch lng chiu (hay cdn ggi Id tdng bfii s i ch ing chju kim logi) b vi khuin nfli ndng vd vi sinh vfit nfii 
Chung duflng nhu la mfit quy lugt hon Id nhirng tnromg hgp ca blfitl Abou-Shanab vd cfing sg (2005), khi k i i m tra 107 
chOng chong chju kim logi ngng o nong dfi 1 mmol/l ^ 1 t i t ca cdc d i i ing ndy d i u ch lng d i ju dong thfii hogc 3, 4 , 5 vd 
dfii khi d i n 6 Ion kim logl ngng khde nhau. K i t qud hrong t i / v l tinh da chfing chju kim logl ngng cQa vi slnh vfit cQng 
dugv ghi nhfin vfii thg'c nghifim trudc ddy ciia Sabry vd c^ng s i / (1997). 

Dinh gli lOti nang hap thu Zn, Cu, Pb cua cdc chung vi slnh v$tphSn l$p 

K i t qud Bang 2 eho th iy , mirc h i p thu chi, dong, kem cOa 4 chiing vi slnh vfit cao nhlt id: ChOng vi khu in TB22 
(193.46mg Pb; 86,54mg 2n; 101,12mg Cu). Chung n i m men HY4 (234,19mg Pb; 105,21mg Zn; 90,66mg Cu). Chiing 
n i m m i c TM39 (203.64mi P^; Qfl.ffflm'] 7n, a:^ Rnmr, n . ) rMr^g n^m r l A M F A (Rfv7,^mf| Ph; 1.^S^0«T 7n; q7,1Clmq— 
Cu). Cdc chOng vi sinh vfit ndy dugc chgn d l Ben hdnh cdc thi nghifim t i p theo. 
Hifiu qud h i p thu cOa 14 chung vi sinh vfit d l l vfli 3 logi kim logi n|ing k i lm tra: Pb, Zn vd Cu d i u nhfi hon 50% trong 
d l l u kifin thi nghifim don le (khfing k i t hgp vfl i thuc vgL khfing g i n k i t vi sinh vfit vf i i d i t hofic cdc mdng trao doi). Hifiu 
qud h i p Ihu cao d d ing vd kem tuy nhifin t i ng lugng h i p thu thi chl Igl Id cao nhl t . 
Lugng chl, kfim, d ing ban d i u trong dung djch l l n lugt Id: 4060mg/l; 325mg/l; 320mg/I. Sau 5 ngdy flil nghifim, chiing 
TM39 cfl t h i h ip thu dugc 28% kem vd 26% d ing . Theo nghidn ciru ciia T r i n Thj Tuyl t Thu (2005), vific diing 
Aspergillus sp phdn Ifip tir mSu d i t thon VTnh LOc, xa Phiing Xd. huyfin Thgch Thi t , Hd Ngi d l chi l t Pb, Zn vd Cu khfii 
cdc cot .d i t nghien ciru dugc tgo tir m l u dat ndy da cfi hifiu qud trung binh sau 21 ngdy Id 37%, 15,9%, 30,14%, theo 
thi> t g . Vfiy cf l- thi t t i ly , chiing nam moc TM39 phdn ldp dugc dgt hifiu qud h i p thu, ch i l l nit nhanh hon. — 

Bing 2. Kha ndng h ip thu chi, kSm, dfing Irong slnh khfii vl sinh v$t 

Sit 

1 
2 . 

5 

14 

Ky hifiu 
Chung 

TBS 
,TB22 - • : -

HB5 

HY4 
HY5 
HY6 

AMF4 

AMF22 

(mg chit khfi/l) . 

4210 
- 5870 . -. 

5120 
6190 
3920 
7550 
8400 
7110 
11120 
8960 
108 
94 
52 
99 

Chi tfing • 

s l tfch luy trong sinh ktifii (mg) 

61.46 
- - 193,46 - '- • -

132,36 
183.26 
234,19 
142.55 
101,82 
122.19 
162.92 
203,64 
657,48 
412,74 
249.73 
590,47 

Kem tfing sfi ticii IQy 
trong sinh kh& (mg) 

32,77 
56,54--— -
67,12 
73,41 
105.21 
56,90 
43,77 
38,59 
66,37 

125.80 

44,19 

Dfing l ing sfi tlch 
luy trong sinh kttfii 

(mg) . 

24,95 
- - 1M.-12—- - -

77,67 
56,18 
90,66 

91,93 
45,84 
89,42 
83,60 
97,19 
107.21 
85,00 
91,22 

Ghl cfil): Vdi AMF sinh khSi d diy li glamalin 

Danh gid khd nang hap thu k im logi nfing cua hon h g ^ 4 chi ing v l slnh vfit k i t hgp vdi t h y c vfit bdn dja trong 

d i l u kifin nhd lu f i i 

Trong qud trinh thgc nghifim, ddnh gia hifiu qud xi> ly d i t nong nghifip bj fl nh i lm kim logi nfing b i n g k i t hgp thgc vfit 
v * i vl sinh vgt thi vific Iga chpn cae ehung cd khd ndng kich thich sinh trufi'ng cOa thgc vfit ban dia thuflng Id tifiu chl Iga 
chgn d i u fiSn (Ma'lekzadeh vd cfing sg , 1997). Sau 45 ngdy trong trong d i lu kifin Uii nghifim nhd luo-l. thu ho^ch sinh 
kh i i thgc vfit, s l y khfi, cdn. cho th iy (Bdng 3): 
Mfic dCi qud trinh k i t hgp giua thgc vfit bdn dja vd vi sfnh vfit h iy in ehgn o ddy khfing mang tinh chuyfin bifit ngh'fim 
ngfit (ngogi trir duy nh l t vfii chOng n i m r l AMF 4), hjy nhidn vdi m i l togi thuc vfit thu nghifim chOng d i u b i iu hifin mirc 
dfi dao dfing khde nhau v l sinh tm^fing khi co b l sung vi sinh vf i t Nhin chung, khi b i sung c h i ph im vi sinh vfit thufing 
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lam tdng smh tnro-ng thgc vfit v f i i cfic f ^ i c dfi khde nhau (tCr 12,58% d i n 43,72%) ciia 2 nhbm eSf tham gia thir nghifim 
Cdy ua nude (ng i dgi. dira niroc, fluro-g 6irng) vk ira cgn (don bui t , huong duong). 
Voi LSDoos = 1.36 sal khde giua c&ng l̂ ,i>c cfl bfin va khfing bfin h5n hgp 4 chung vi sinh v9t l u ) l n chgn (ggi tdt Id che 
phim) b i lu hifin ro nh l t 6 dcrn b i j ^ {CT02 tdng 43.71% so vol CT01), ngo dgi (CTIO tang 35,66% so vcri CT09), muong 
dirng (CT06 tang 24,77% so CTtS)- G&y hufing duong, muc dg tSng sinh trufi'ng khi boo c K l ph im (CT14) so vin d i i 
chirng (CT13) ehi dat 12,58%. V * i ( ^ dira nufl'c, rriac dO cfi chikii huong kich thfch smh trufit ig khi bfln Ch^ pham vi 
sinh vfit, tuy nhiSn mirc dfi bi iu.hif in van chua ro (nam trong khodng dao dgng cua gia trj xdc Suit tfnh dui?c). Khi trfing 
k i t hpp 2 loai thgc vfit vfii nhgy (dCrg nuf lc vfii muong dirng * cCng thirc CT7, CT8 vd n g i d^l vW mucmg dirng fl' cflng 
thirc CT11, CT12) vific bfin thfim c h l ph im khfing b i lu hifin rO M i l ndng kfch thich sinh trudng tfi/c vfit bdn dja. 
So sdnh hifiu luc kich thich sinh tiutng cOa c h l ph im vfii lodi fhuc vgt md cdc tdc gia n u * c ngodi dd cong b l (Shetty 
vd cfing s g (1934), Chaudry vd cfirjg sg (1998,1999) cho th iy , mi te kich thich sinh trirfl-ng th\;e i ^ l t r i ng trf in cdc viing 
d i t nfing nghifip bj fl nhi lm klm loefl nfing cOa 4thi3ng vi sinh vfit phfin Igp dugc Id khd ngang b i f lg . 
Bang 3. Khd'nSng tich lOy kim logi n$ng b'ong thgc v i t khi k i t hgp vf i i vi sinh vfit 

stt 

1 

2 

3 

4 

5 

6 

7 ' 

8 

9 

10 

11 

12 

13 

14 

C6ngthi>c 

CT01 

CT02 

CT03 

CT04 

CT05 

CT06 

CT07 

CT08 

CT09 

CTIO -

CT11 

CT12 

CT13 

CT14 

CV{%} 

LSDoas 

Sinh khfii thu 
hogch (s'ehgu) 

07,64 

10,98 

04.96 

05.82 

15.22 

16.99 

23.88 

24.72 

. tQjoa 

13.71 

31.39 

30.10 

24,09 

27.12 

03.47 

ot.3e 

Him luvng kim logl nfing trong slnh khfii 
thgc vfit (mg/kg chit khfi) 

Cu 

15,15 

,13,49 

16,48 

15.21 

19.21 

26,65 

18,47 

22,15 

30.27 

38.56 

22.49 

25,16 

14.87 

31.77 

3.44 

2,01 

Pb 

223.77 

336.94 

212.67 

288,95 

339.78 

395 

273.49 

301-

312.67 

338.55 

323.95 

367.19 

204,97 

401.03 

4.15 

36.18 

Zn 

87.56 

112.44 

78.45 

122,16 

62,78 

84,45 

87,26 

99,1S 

121,39 

144,93 

78.64 

97.16 

76,32 

132,05 

4.7S 

17.00 

Tfing li/gng kim togi nfing 

tlch lOv Irona cdv fmo/chdu) 
Cu 

0.12 

0,20 

0,0S 

0,09 

0.29 

0,51 

0,44 

0,65 

0,31 

0.53 

0.71 

0,76 

0,36 

0,86 

Pb 

1.71 

3.70 

1,05 

1.68 

5.17 

7,50 

6,65 

7.44 

3.15 

4,64 

10.17 

11.05 

4,94 

10,88 

Zn 

0,67 

1,23 

0,39 

0.71 

0,96 

1.60 

2,08 

2,45 

1.22 

1.99 

2,47 

2.92 

1,84 

3,5B 

Hinh 3. Trfing dira mrfiv vdo ehfiu (trdi) Vd slnh tn idng 
cOa dira nuwc glal dof l l 5 ngdy tuoi 

K i t qud phdn tich hdm lugng Kim logi nfing trong sinh 
khl i thgc yfil thir nghifim Cho t h i y (Bdng 3): Hifiu qud kich 
thich mirc tang hdm lugng Cu trong slnh kh l i manh n h l t 
khi bfin c h l ph im cho cdy hufling dirong ( C f l 4 tdng 
113,65% so vfi i CT13}. sau df i den cdy muong dung 
(CT06 tdng 38.73% so vdi CT05), n g i dgi (CTIO tdng 
27,39% so vol CT09). dOn b u i t (CT02 tdng 22,05% so 
vfi-l CT01). Vfin gid trj LSDo.os h'nh dugc (2,01mg/kg ch i t 
khfl), bfln c h l ph im cho cky dira nufl'c chua Idm tdng 
hdm lugng d ing trong sinh kh i i . V6! cflng thire t r lng h5n 
hgp 2 todi thgc vfit bdn dia (CT07, CT08. CT11 vd CT12), 
cfl phdt hifin th iy hifiu qua kfch thtch tdng hdm lugng d i n g Irong sinh kh i i nhung mirc t3ng U k h i & i l p ( x i p xl 10 -
11%). Nhung can phdi n h l n mgnh r i n g t i ng lugng klm logi d i n g tich lOy trong sinh khoi d^ l C M n h l t 6 hudng duong 
(CT14, dgt 0,86mg Cu/chfiu). n ^ dfit (CTIO, dgt 0,53mg Cu/cH|u), muong d img (CT06, fl^l 0,S1mg Cu/chfiu) khi bfln 
c h l ph im. 
Khde bifit hodn todn vol d i n g , hifiu qud klch thich h i p thu Pb cOa c h i pham khi k i t hop vf i i thg« vfit dg t gid trj Ifln hon 
r l t nhifiu, dao dflng ttr 16,25 d i n 95,25% t u j tirng logl thgc vf i i b i n dia thf nghifim. Mirc tSng cao n h i t xdy ra vdri cfiy 
hufing duong (95,65%), ke dfl Id don bu l t (50,57%), dira n u * c (35.87%), muong dung (16,25%). T u y nhiSn hifiu qua 
kich thich tdng h i p thu chi lai b i l u hifin khfing rQ rfit vf i i cfiy n g i dgi cOng nhu khi s u dung hfin hgp & iyc vfit: d i l« nuf i« 
- muong dirng. Tong lugng chi «ch Kiy frong sinh kh i i dgt cao n h l t o hufi'ng duong vd mucmg is6na - n g i dai bfin c h l 
c h l ph im (10,88 vd 11,05 mgPb/dl9u). 

Gl ing vdi chl, khi si> dyng c h i ph&« vi sinh vfit Idm gia tdng hfim lugng kSm trong sinh W ^ cOa tfon bu i t , dira nufic, 
muong dung, n g i dgi, hudng duong. Mirc tang ro rfit x l y ra vfi i logl thgc vf i t hudmg dtMnQ (^3,02%), dira nude 
(55,72%), muong dirng (34.52%). dtm bu i t (23,41), n g i d^i (19,39%). Hifiu qud tang nfing « } M m trong slnh kh& 6' 
cflng thuc k i t hgp muong di>ng - dOB nufl'c id khong cf l , cf in c i n g thuc ngfi dgi - imrong dilmg VlAng cao. T i n g lugng 
kem tfch IQy cao nhdt fi' n g i dgi vk h t r t ng duong bfln c h l p h i m (3,93 vd 3.5BrrigZn/chgu). 
K^TLUAN 

Tuy ln chgn dugc 4 chiing vi sinh vfit h ip ' thu kim logi ndng b«o g I m : chOng vi khu in TB22 {BtelSiiis subtilis - h i p thu: 
193,46mg Pb/1; 86,54mg Zn/I; 101.12mg Cu/I); chiing ndfn men HY4 {Sacchammyces cerevi^am - hap thu: 234,19mg 
Pb/I; 105,21mg Zn/l; 90,66mg Curt); chung n i m m & TM39 {(^berela sp. - h i p ihu: 203.Wm8 P b t ; 90,89mg Znfl; 
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83.60mg Cu/lJ va chung n i m r l AMF4 {Glomus australe - h l o thu: 657.4«mq Phl\-1?". Rnmg 7n/i; 07,1 qmf| rnfl^-i fhi-hft— 
"sung che pham vi sinh vgt da lam tang sinh tnrdng thgc vfit tir 12,58% d i n 43,72% cOa cdy ua nude (ngo dai, dira 

nude, muong dimg) vd cdy ua can (don bui t . huong duong). 

Khi k i t hgp eh i ph im vi sinh vd thgc vfit d l xu ly kim logi nfing ctio ttily: i) MCrc tdng hdm lugng Cu trong smh khoi cao 
nh l t d cdy hudng duong (tdng 113,65% so vdi dw chdng). cdy muong di>ng (tdng 38,73% so vfli CT05), ngo dgi (tdng 
27,39% so vdi doi chirng), don b u i t (tdng 22.05% so vdi d i i chung). il) Kha ndng h i p ffiu Pb i lg lg id ' t r i Idn hon r l t 
nhieu, dao dfing tir 16,25 d i n 95.25% tujr t img l o ^ thgc vgt bdn dja ttif nghifim. Mue tdng eao nh l t d cdy hufing dirong 
(95,65%), dem bui t (50,57%), dira nude (35,87%). muong dirng (16.25%). ill) Hdm lugng kem trong sinh kh i i tdng ro 
rfit d hudng duong (73,02%), dira nude (55,72%). muong dimg (34,52%), don bu l t (28,41), n g i dgi (19,39%) 
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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 Kleu and Le Thi Thanh Thuy 

Soil and Fertilizer Research Institute, Vietnamese Academy of Agricultural Sciences 

SUMMARY 

Pollution of heavy metals (Zn, Cu and Pb) in agricultural land due to ihe use of plant protecdon products, chemical fertlizers, 

operation of metal recycling village,... Thus, research to find solutions to reduce and controlpoUution of heavy metals in soil is a 

crirical issue globally. Within the scope of this anicle, flie authors jreseot .some results of selection microorganism.s andplimts to 

treating the soil that have' contaminated heavy meial {Zn, Cu and Pb). 4" microorganisms strains absorb heavy metals has been 

selected mcluding: TB22 {Bacillus subtilis - absorption: 193.46 mg Pb, Zn 86 54 mg, 101.12 mg Cu); HY4 yeast (Saccharomyces 

cerevisiae - absorption: 234.19 mgPb, Zn 105.21 mg, 80.66 mgCu) ; mold strain TM39 {Gibberela sp. - absorption: 203.64 mg Pb, 

Zn 90,89 mg, 83.60 mg Cu) and strain AMF4 mycorrhi2al fimgi {Glomus australe - absoipHon: 657.48 mg Pb, Zn 125.80 mg, 97.19 

mg Cu). When additional microbial products increased the plant growdi fiom 12.58% to 43.72% of die n<m-hydrophobic plant • 

(Ngodai {Enydra fluctuans Lour), Duanuoc (Ludwi^a adscendens},. Muongdung IL odovalvis sm. OetovalvisS and hydrophobic 

plants (Donbuot (ftidpra oilosa L.V huongduong (Helianthus amuusX When combined micra-pniduct and plant showed: i) The 

increase the Cu content in the biomass was highest in huongduong (113.65% increase eon^iared to control), muongdung ( i ^ 38.73% 

compared with control), ngodai (mcrease 27.39% compared to control), donbuot (mcrease of 22.05% compared to control), ii) Pb 

absorpuon was much higher values, ranging fiom 16.25 to 95 J 5 % depending on the type of native planfcxpeiiments. T i e b l u e s t 

growth in huongduong (95.65%), donbuot (50.57%), duanuoc (35.87%), muongdung (16.25%). iii) Zn content of biomass increased 

significantly in huongduong (73.02%), duanuoc (55.72%), muongdung (34.52%), donbuot (28.41), ngodai (19.39%). 

Keywords, contaminate, heavy metab, microorganisms, plants, treating 
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