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TOM TAT

O nhiém kim loai ning trong d4t nong nghiép dang 1a van dé can tré sy phat trién ctia nén nong nghiép bén
vimg. Nghién cttu nay duoc tién hanh nham phan 1ap cic chiing vi khudn trong dat trong lda & tinh Nam
Dinh c6 kha niang hoa tan phét phat va khang kim loai nang. Két qua cho thay hau hét cac chiing phan lap
duoc déu co thé khang cac kim loai ning & nong do thap. Tuy nhién, kha ning chiu dung sau d6 da giam
dang ké khi néng do kim loai nang tang lén. Trong s6 11 chiing phan lap duoc, c6 7 ching dé bi tén thuong
voi cac kim loai nang Cd va Pb & néng do 400 mg/L va ba chiing c¢6 kha nang chiu dung t6t hon. Dac biet 1a
chiung NDO3 (Burkholderia gladiol)) cho thiy kha nang chiu dung cao nhat d6i véi Cd, Pb, Cu va Zn & cac
dai néng do nghién cttu. Tuy nhién, kha nang hoa tan phét phat cta chiing NDO3 ciing bi suy gidm rat
nhiéu khi c6 mat cac kim loai nang Cd va Pb. Nhin chung, &nh huéng cta cac kim loai nang dén kha nang
hoa tan phét phat ctia cac chiing vi khudn duoc tim thay giam dan theo thi tuy sau: Pb> Cd> Cu> Zn. Cac két
qua trong nghién cttu nay cho thdy ching NDO3 c6 tiém ning ting dung trong cai tao dat, 1am ting kha

nang hoa tan phét phat khoang trong dat trong nhiém kim loai ning.
T khoa: P4t trong hia, vi khuan, hoa tan phot phat, khang kim loai, 16S rDNA.

1. GIO1 THIEU

O nhiém kim loai nang dang trd thanh van dé
duoc cac nha moi truong quan tdm do nhiing tac
dong tiéu cuc cia chung mang lai cho moi truong va
stic khoe ctia con nguoi [2, 15]. Tuy nhién, c6 mot s6
vi sinh vat bao gém vi khudn thic ddy tang truéng
thuc vat (PGPB) thuc hién nhiéu loai co ché chéng
chiu khac nhau déi véi su ting cao ctia nong do kim
loai nang [5, 13]. Cac vi sinh vat nay co thé tranh
duoc doc tinh do cac kim loai nang khac nhau tao ra
thong qua cac co ché khac nhau nhu dao thai cac
kim loai ra bén ngoai bé mit t€ bao vi sinh vat, tich tu
sinh hoc céc ion kim loai bén trong té bao, chuyén
héa sinh hoc cac kim loai doc thanh dang it doc hon
va hap phu kim loai trén thanh té bao [1]. Trong cac
PGPB, c4c vi sinh vat hoa tan phot phat (PSM) c6 thé
huy dong phot phat vo co khong hoa tan vao dung
dich dat, lam cho ching dé dang dwoc cay hip thu
[3, 8, 13, 15]. Do d6, tiém nang tmg dung cta PSM
dé tang hiéu qua st dung P trong dat da thu hut su
quan tim cta cong dong khoa hoc. Trong sé cac linh
vuc khac nhau ctia PSM, vi khudn thuoc cac chi
Bacillus, Pseudomonas, Burkholderia, Pantoa,
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Enterobacter, Erwinia, Azotobacter, Rhizobium,
Acinetobacter, Flavobacterium, Klebsiella va
Micrococcus da duoc bao cao la tic nhan hoa tan
phot phat hiéu qua [3, 9, 11, 13]. Mic du nhiéu vi
khuan trong dat c6 kha nang chéng chiu véi kim loai
nang, nhung theo bao céo cac chiing vi khuin duoc
phan 14p tir moi truong 6 nhiém kim loai ning duogc
chting minh 1a c6 kha nang chiu duoc néng do kim
loai cao hon so v6i cac chiing duoc phan lap tir cac
khu vuc khong bi 6 nhiém [10, 17]. Do d6, cac chiing
vi khué4n phan gidi 1an c6 tiém ning di truyén dé ting
kha nang chong chiu véi ham luong cao cia kim loai
nang duoc cai thién hoat tinh dé kich thich su phat
trién cta cay trong trén dat 6 nhiém nhiém kim loai
ning bang cach giam doc tinh ctia kim loai [16, 17].
Nghién cttu nay duoc thuc hién dé phan lap cac
chiing vi khu4n hoa tan phét phat tir dat tréng lua &
Nam Dinh va danh gia tinh khang kim loai nang cta
ching nham dinh huong tng dung tao phan sinh hoc
stt dung cho tinh Nam Dinh.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Phan l1ap cac chiing vi khuin hoa tan phét
phat

15 mau dat phu sa (ting mat: 0-30 cm) trong laa
nuéc duoc thu thap tir cic vi tri khac nhau & huyén
Hai Hau, tinh Nam Dinh vao ngay 2/11/2020 dé
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phan 1ap céac ching vi khuin phan giai lan. Quy trinh
14y mau duoc thuc hién theo TCVN 4046-1985 [8], cu
thé nhu sau: mau dat duoc 1dy theo quy tic duong
chéo hoac ziczac tiy dia hinh viing dat, khong 14y dat
& céc vi tri c6 phan gia suc, phan vo co hay ché co tan
du thuee vat... Mbi dia diém 14y tir 15-20 mau, mdi mau
khoang 0,5 kg va cac mau duoc tron déu lay dai dién
theo quy tiac duong chéo khoang 0,5 kg.

Cac mau dat duoc pha loang va cdy trén moi
truomg NBRIP (National Botanical Research Institute
Phosphate) c6 chita 10 g glucose, 5 g Ca;(PO,),, 5 g
MgCl,.6H,0, 0,25 g MgS0,.7H,0, 0,2 g KCl, 0,1g
(NH,),SO, va 16 g thach trong 1 L nuéc cat [7]. Do
pH ctia moi truong duoc diéu chinh dén 7. Cac dia
petri c¢6 cdy vi khudn duoc 01 trong 7 ngay & 30°C. Cac
khuén lac c6 vong sang 1o rang xung quanh khuén
lac duwoc coi 1a khudn lac hoa tan phét phat. Cac
khuin lac duoc tinh sach thém bing cach ciy
chuyén trén dia thach NBRIP mo¢i & 30°C dén khi
hinh thai té bao déng nhat.

Chi s6 hoa tan phot phat (SI) duoc tinh theo
cong: SI = (duong kinh khuén lac + duong kinh ving
quang) /duong kinh khuan lac [9].

2.2. Thit nghiém kha niing hoa tan phét phat vo
co

Cac chung vi khuin phan lap duoc nuoi trong
moi truong NBRIP long tiét trung (20 ml) ¢ 30°C
trong 2 ngay véi lac lién tuc & toc do 150 vong/phut.
Phan dich nuoi cdy (1 ml) sau d6 duoc chuyén vao
binh 500 ml (n = 3 cho méi ching) c6 chita moi
truong 16ng da khi trung (250 ml) va dwoc 4, lic lien
tuc & 30°C. Moi truong da tiét trung khong cdy vi
khu4n duoc dung lam déi ching. Mot mau (10 ml)
ctia méi chiing nuéi cay va déi ching duoc 1dy sau 3
ngay nudi cdy va ly tam & toc do 8000 vong/phut
trong 15 phut. Phan dich phia trén duoc st dung dé
xac dinh do pH va luong phot pho (P) duoc giai
phong vao moi truong. pH clia moi truong nudi ciy
ciing duoc ghi lai bang may do pH duoc trang bi dién
cuc thuy tinh. Luong P hoa tan trong dung dich duoc
xac dinh bing phuong phap mau xanh lam phospho-
molybdate [6].

2.3. Kiém tra tinh khéang kim loai ning ctia cic
ching vi khuin

Cac chting vi khuén phan 1ap duoc danh gia tinh
nhay cdm hoac kha ning khang kim loai ning bing
phuong phap dia thach. Cac dia méi truong mudi toi

thiéu méi chudn bi duoc thay thé bing bén kim loai
nang khac nhau (Cd, Pd, Cu va Zn) & cac néng do
khac nhau (100-400 mg/1). Cac dia nay dwoc cdy cac
chiing vi khudn da phan lap duoc va kha nang chong
chiu kim loai nang duoc x4c dinh bang sy xuat hién
ctia cac khuan lac vi khuin sau 5 ngay @ & 30°C. Cac
thi nghiém duoc thuc hién ba lan lap lai.

2.4. Kiém tra kha niing ting truéng va kha niing
hoa tan phdt phat voi sir c6 mit ctia kim loai ning

Dong vi khuin c6 kha niang phan giai lan cao
nhat va c¢6 kha nang khang kim loai nang duoc chon
cho cac thi nghiém danh gia anh hudng ctia cac nong
do6 kim loai nang khac nhau dén sy phat trién va kha
nang phan giai lan cta cac chiing nay.

Anh huéng ctia kim loai nang dén su phat trién
ctia vi khudn duoc xac dinh bang cach do do hap thu
& budc song 660 nm bing mdy do quang phd
(Shimadzu UV-VIS, Duc). Moi truong 1ong NBRIP b6
sung kim loai ning & cac nong do 100, 200 va 400
mg/L duwoc thém vao huyén phu vi khudn (10°
CFU/ml) va 1 lac lién tuc & 30°C. Cac mau canh
truong vi khuén tir cac cong thirc nay duoc pha loang
1: 1 (v/v) bing dung dich HCl 1N dé hoa tan luong
phot phat khong hoa tan con lai va do hap thu duogc
ghi lai & budc séng 660 nm dé do su phat trién ctia
chiing vi khuidn (Rodriguez et al, 2000). Méi truong
nudi cdy vi khuin duoc cdy vao moi truong khong
chtta kim loai nang duoc coi 1a déi ching.

Ching vi khuidn duwoc nudi trong moi truong
NBRIP 16ng tiét trung (20 ml) & 30°C trong 2 ngay
voi lac lien tuc & 150 vong/phut. Phan dich nudi cay
(10° CFU/ml) sau @6 dugc chuyén vao binh 500 ml
(n = 3 cho modi chiing) co chtta moi truong NBRIP
long da khit trung (250 ml) c6 bé sung kim loai nang
(Cd, Pb, Cu va Zn) & nong do 100, 200 va 400 mg/L.
Cac binh duoc nuoi lic lién tuc & 30°C. Mau moi
truong nudi cdy (10 ml) tir moéi binh nudi cdy duoc
14y ra sau 3 ngay va ly tam & toc do 8000 vong/phut
trong 15 phut. Phan dich néi phia trén duoc st dung
dé xé4c dinh luong P duoc giai phong vao moéi truong.
pH ctia méi truong nudi cdy ciing duoc ghi lai bang
may do pH duoc trang bi dién cyc thay tinh. Luong P
hoa tan duoc xac dinh bang phuong phap mau xanh
lam phospho-molybdate [6].

2.5. Pinh danh chiing vi khuin da chon

Chiing vi khu4n c6 mtc d6 khang kim loai cao
nhat da duoc chon va giai trinh ty 16S rRNA voi su
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trg gitp cta dich vu giai trinh tu DNA (Fist Base,
Malaysia) biang cach st dung méi da hinh, 27F (5-
AGAGTTTGATCCTGGCTCAG-3) va 1492R (5-
GGTTACCTTGTTACGACTT-3’). Chuong trinh truc
tuyén BLAST da duoc st dung dé xac dinh cac trinh
te lien quan voi thong tin phan loai da biét sdn co
trong co SO do lieu clua NCBI
(http://www.ncbi.nlm.nih.gov/ BLAST). Cay phat
sinh loai duoc xay dung bang cach st dung chuong
trinh CLUSTAL X trén co s& sip xép trinh tu theo
phuong phap lién két gan va phan tich t6i da bang
chuong trinh MEGAX. Céac chubi tham chiéu duoc
ldy tir GenBank theo cac ma dinh danh duoc chi ra
trong cay di truyén (Hinh 2).

2.6. Phuong phap xtt li sé ligu

Cac so lieu thi nghiém duoc danh gia bang cac
phuong phap théng ke phan tich bién lwong
(Analysis of Variance, ANOVA), so sanh trung binh
theo phuong phap trac nghiém Ducan. Céac s6 liéu
ghi nhan duoc x li bing Excel va phin mém
Statistical Package for the Social Sciences (SPSS)
phién ban 19.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan lap cac ching vi khu4n hoa tan phét
phat

Hinh 1. Kha ning hoa tan phét phat ciia cAc ching vi
khu4n hoa tan phdt phat sau 3 ngdy nuéi cdy trén
moi truéng NBRIP

DBC: chiing khong cé khad ndang hoa tan phot
phdt: NDOI dén NDO6: chiing vi khuin hoa tan phot
phdt s 01 dén 06.

Cac mau dat duoc pha loang va trang trén moi
truong NBRIP dé phan lap cac ching vi khuin hoa
tan phot phat. Tong s6 thu duoc 11 ching vi khuidn
(ND1 dén ND11) c6 cac vong phan gii ro rang trén
dia thach NBRIP duoc chon 1a cac ching vi khuédn
hoa tan phot phat (PSB). Kha ning hoa tan phot phat

khong hoa tan sau 3 ngay 1 cia cac ching vi khuin
phan lap duoc trinh bay trong bang 1 va dugc minh
hoa trong hinh 1. Ching NDO03 cho thiy vong hoa
tan phot phat toi da xung quanh khudn lac. Chi sé
hoa tan cta chiing NDO3 dwoc tinh toan vao cudi thoi
ky @ va la 3,47.
Bang 1. DPic diém ciia cac chiing vi khudn hoa tan
phét phat sau 3 ngdy nuoi cdy trén mai truong

NBRIP
Ching vi| Chisé hoa | Luong P hoa pH
khudn tan phot tan
oa tan pha mg I
hoa ta hat (mg LY
phot
phat
NDO1  |2,52+0,21%( 312,84+ 1,34™ [4,46+0,22%
ND02 2,72+0,22° | 367,09 + 1,03 | 4,43+ 0,13®
NDO03 3,47+0,12° | 573,97 +1,12° | 4,16 +0,12°
NDO04 2,02+£021° | 34530+ 1,09° [4,51+0,15%
NDO5 1,72+ 0,319 | 239,20 +1,23° [4,37+021%
NDO06  |2,51£0,02"] 332,65+ 1,11° [4,47+0,13%
NDO7 2,07+£0,01° | 347,54 +121° [436+0,11%
NDO8 | 2,02+0,21° | 345,23 £ 1,13 | 3,98+0,15"
ND09 2,75+0,31° | 237,41 £1,11° [4,38+0,11°
ND10  |2,31£021%] 352,35+1,13" [4,44+0,13%
ND11  |2.83+£031%| 34624 +1,01° [4,25+0,12%

Ghi chu: * Gid tri duoc dua ra ¢ diy Ila gid tri
trung binh (n = 3) + do léch chudn. Cic gid tri co
cung ky tir trong cung mot cot la khong khac nhau
theo phép thir Duncan (p < 0,05).

3.2. Thir nghiém kha niing hoa tan phét phat vé
co

Két qua thi nghiém hoa tan phét phat ctia cac
ching PSB phan lap duoc trong moi truong NBRIP
long cho thay tat ca cac chiing vi khudn dugc phan
lap da hoa tan phot phat vo co mot cach hiéu qua
trong moi truong chtra tri canxi phot phat (Bang 1).

Mau duc ban dau cta moi truong NBRIP duoc
chuyén sang trong trong vong 3 ngay do su hoa tan
ctia phot phat vo co béi cac ching vi khuin duoc
thém vao. Két qua cho thdy cac ching phan 1ap c6
cac kha nang khac nhau dé giai phong phot pho hoa
tan tir phot phat vo co. Trong s6 11 ching phan lap,
NDO3 giai phong ham lwong phét pho hoa tan cao
nhat (573 mg/L) vao moi truong, tiép theo 1a ND0O2
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va NDO7 voi 1an luot 1a 367 va 347 mg/L phét pho
hoa tan.

Tat ca cac ching phan l1ap déu lam gidm pH cta
moi truong nudi cdy. Do pH ban dau ctia moi trueong
NBRIP 1a 7,0 va @6 pH sau khi két thuc thi nghiém
gidm xuéng tir 3,98-4,51. Méi quan hé nghich dao
gitta pH va néng do phot pho hoa tan dugc quan sat
thdy & tat ca cac ching vi khuin duoc phan lap. Diéu
nay cho thay do pH thap cia moi truong do cac axit
hitu co phan tix thap sinh ra béi vi khuin cé thé tao

diéu kién cho qua trinh hoa tan phot phat vo co [2,
13, 15].

3.3. Kiém tra tinh khang kim loai niing clia cAc
chiing vi khuédn

Cac chiing phan lap duoc thir nghiém kha nang
chong chiu véi bon kim loai nang (Cd, Pb, Zn va Cu)
& cac néong do 100, 200 va 400 mg/L. Két qua duoc
trinh bay trong bang 2.

Bang 2. Kha ning khang kim loai & cac néng @6 khac nhau cia c4c chiing vi khuin hoa tan phét phat phan

lap duoc
Chung vi khuin hoa Nong do kim loai ngng (mg/L)
tan phot phat ¢d Pb Zn Cu
100 | 200 | 400 | 100 | 200 | 400 | 100 | 200 | 400 | 100 | 200 | 400

NDO1 + + - + + - + + + + + -
NDO02 + + + + + - + + + + - -
NDO03 + + + + + + + + + + + +
ND04 + - - + - - + + + + + +
NDO05 + + + - - + + - + + +
NDO06 - - - - - - + + - - - -
NDO07 + + + + + - + + + + + +
NDO8 + + - + + + + + + - - +
NDO09 - - - + + - + - - - - -
ND10 + - - + + - - - - +
ND11 + + - + + + + + +

Ghi chu: (+): khidng kim loai; (©): man cam voi kim loai.

Cac vi sinh vat trong dat c6 kha niang khang kim
loai nang cao hon duogc coi 1a su lya chon t6t nhat
cho cac nghién cttu tng dung cai tao dat nhiém kim
loai cho trong trot. Két qua nghién ctru cho thdy hau
hét cac ching phan 1ap dugc tht nghiém da duoc
ching minh 1a c6 kha ning chong chiu voi kim loai
nang & nong do thap. Tuy nhién, kha ning chiu dung
sau dé da giam dang ké khi néng do kim loai nang
tang lén. Trong s6 4 kim loai nang khac nhau duoc
thir nghiém, hau hét cac mau vi khuin phan lap c6
thé phat trién & néng do 100 ppm. Ngoai trir 3 ching
phan 1ap (ND02, ND03 va ND07 d6i véi Cd va NDO3,
NDO08 va ND11 déi voi Pb), tat ca cac chiing phan lap
khac déu duoc chitng minh 1a dé bi tén thuong béi
cac kim loai ning, Cd va Pb, & néng d6 400 ppm
(Bang 2). Do @6, Cd va Pb duoc coi la nhitng kim loai
nang doc nhat d6i voi cac vi sinh vat hoa tan phot
phat duoc phan lap. Trong s6 11 chdng phan lap
duoc thtr nghiém, NDO3 cho thdy kha nang chiu
dung cao nhat va chiing nay c6 kha ning chong chiu

v6i 100 mg/L, 200 mg/L va 400 mg/L doi véi Cd, Pb,
Cu va Zn. Thém vao d6, trinh tu doan 16S rDNA cta
chiing ND04 duoc so sanh do tuong dong di truyén
voi cac loai trén ngan hang gen NCBI bang cong cu
BLAST cho thiay NDO03 dugc xac dinh Ia
Burkholderia gladioli (s6 dinh danh trén NCBI la
MG654707.1) (Hinh 2).

urkholderia sp. (MW756851.1)

Jeria sp. (GU979224.1)

urkholderia sp. (KX233390.1)

wrkholderia gladioli (MG654707.1)

0.001

Hinh 2. Cay phat sinh loai dua trén trinh te gen 16S
rDNA, cho thdy vi tri ciia chiing vi khu4n phan lap
NDO03 d6i véi cac loai c6 lien quan

Ghi chu: Thanh ty Ié cho biét 0,001 Ian thay thé
trén méi vi trf nucleotide va sé dinh danh duoc dé
trong ngodc don.
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Tian va cong su (2014) [14] da cong bo ching vi
khuén hoa tan phot phat, B, gladioli duoc phan lap ti
dat mé kem-chi cho thdy kha ning khang lén dén
2000 mg/L Zn* va 1000 mg/L doi voi Cr va Pb.
Trong moét nghién ctu khac cho thdy ching B.
gladioli duoc phan lap tir dat lua c6 kha nang hoa tan
phot phat va gitp kich thich ting truéng cta cay ca
chua (Lycopersicon esculenfuni) trong trén dat
nhiém Cd (0,4 mM) [4]. Cac nghién ctu nay cho
thdy tiém nang st dung ctia ching NDO3 trong viéc
nghién ctu tao ché phdm phan sinh hoc cho dat
trong bi nhiém kim loai nang.

3.4. Kiém tra kha ning hoa tan phdt phat trong
diéu kién ttc ché do kim loai niing

Cac nghién ciu truéc day cho thdy cac ching
PSB c6 muc d6 da dang trong hoat dong hoa tan
phot phat khi c6 mat cac kim loai nang khac nhau [4,
14, 15]. Trong nghién ctru nay, hoat tinh hoa tan phét
phat ctia cac ching phan lap duoc 1a khac nhau va
dac biet 1a khong co kim loai nao duoc tim thdy c6
doc tinh cao d6i véi cac ching phan lap trong thoi
gian thi nghiém. Tuy nhién, sy hién dién cta cac kim
loai nang trong moi truomg NBRIP da lam giam dang
ké kha ning hoa tan phot phat. Kha nang hoa tan
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phot phat gidm khi néng do kim loai ning tang lén
(Hinh 3). Chtng vi khuin cho thdy mic do giam kha
nang hoa tan phot phat rat cao voi sy hién dién cta
cac kim loai nang Cd (Hinh 3a) va Pb (Hinh 3b). That
tu doc tinh cta cac kim loai duoc tim thay 1a Pb> Cd>
Cu> Zn. Theo két qua, cac kim loai ning Cd va Pb co
tac dong manh dén qua trinh hoa tan phét phat
(Hinh 3a va 3b) va Cu va Zn c6 tac dong tiéu cuc nhe
nhung anh hudéng dang ké dén qua trinh hoa tan
phot phat (Hinh 3c va 3d). Két qua doc tinh tuong tu
cung duoc quan sat boi Singh va cong su (2016) [12],
cho thay téc do tang trudng cham hon cta cac chiing
phan 1ap khi c6 cac kim loai nang. Diéu nay c6 thé 1a
do su suy gidm cac hoat dong trao déi chat khac
nhau ctia vi sinh vat, két qua 1a gidm luong axit trong
moi truong, do d6 pH tang [2, 15]. Hon nita, cac vi
sinh vat hoa tan phot phat duoc phan lap tir dat bi 6
nhiém kim loai ning da phat trién cac co ché d6i pho
voi nhiéu loai kim loai doc dé tén tai trong moi
truong duoc lam giau voi cac kim loai do, do do, su
thich nghi ctia vi sinh vat véi moéi truong 6 nhiém
kim loai ning nhu vay co thé 1a ly do c6 thé do kha
nang chong lai kim loai niang ctia chung [12].
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Hinh 3. Anh huéng ctia ba ndng d6 khac nhau ciia Cd (A), Pb (B), Zn (C), va Cu (D) dén qu4 trinh hoa tan
phét phat va si thay ddi pH ctia Burkholderia gladioli

Ghi chii: Gid tri duoc dua ra ¢ ddy 14 gid tri trung binh (n = 3).

18 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 9/2021



KHOA HOC CONG NGHE

Viéc phan 1ap cac vi sinh vat vira chiu duoc kim
loai vira c6 hiéu qua trong viéc thuc ddy ting truong
thure vat co tAm quan trong dic biét trong viéc cai tao
dat 6 nhiém kim loai nang, do chiing c6 kha ning c6
dinh cac kim loai ning trong dat lam gidm doc tinh
ctia kim loai nang, hoac chung cé thé san xut ra cac
enyme, cac chat cé hoat tinh sinh hoc dé phan giai
cac hop chat khong tan cia P, N va K lam tang ham
luong dinh dudng trong dat giup cay trong sinh
truéng va phat trién tot trén dat nhiém kim loai [2, 9,
15]. Ching duoc coi 1a cong cu hiéu qua vé chi phi va
than thién v6i moi truong dé€ han ché su di chuyén
ctia kim loai nang dén cac co quan thuc vat bing
cach bién ddi cac loai kim loai thanh dang bat dong
dé giam doc tinh cha kim loai [2, 4]. Ching c6 thé
tré nén hitu ich dé @4y nhanh qua trinh xam chiém
ctia thyc vat than ré trong dat 6 nhiém kim loai nang.
Do do, can cé thém cac nghién cttu sau hon dé danh
gi4 cac hoat dong thuc ddy tang trudong thuc vat khac
ctia dong vi khuén hoa tan phot phat dwoc phan lap
dudi tac dong cia kim loai nang.

4. KET LUAN

Nghién ctru da phan 1ap duoc 11 chiing vi khuin
phan giai phot phoat va khang duoc mot s6 kim loai
nang & cac nong do khac nhau. Trong d6, chiing
NDO03 duogc dinh danh 1a vi khuidn Burkholderia
gladioli, c6 kha ning hoa tan phét pho cao nhit va
khang duoc ca 4 kim loai (Cd, Pb, Zn, Cu) véi nong
do khac nhau. Két qua cho thay tiém nang st dung vi
khudn NDO3 lam ché phdm sinh hoc dé lam tang
ham luong phét pho c6 sén trong dat (Ien dén 237,41
dén 573,97 mgP/Kg) va do @6 c6 kha ning giup cai
thién sy sinh trudng va phat trién cta cay trong trén
nhiém kim loai ning. Cac nghién cttu sau hon 1a can
duoc tién hanh dé danh gia cac hoat dong thuc ddy
ting truéng thuc vat khac cta dong vi khuin hoa tan
phot phat duoc phan lap
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Nghién ciru ndy diroc tién hanh trong khuon kho
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Pai hoc Quéc gia Ha Noi.
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ISOLATION AND IDENTIFICATION OF PHOSPHATE-SOLUBILIZING AND HEAVY-METAL
RESISTANCE BACTERIA FROM PADDY SOIL IN NAM DINH
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Dao Minh Truong?, Ngo Ngoc Dung?, Dinh Mai Van?

!Central Institute for Natural Resources and Environmental Studies, Vietnam Nation University

Ha Noi
?Vietnam National University of Forestry
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Summary

This study was conducted to isolate bacteria from paddy soil in Nam Dinh province with phosphate
solubilization and heavy metal resistance. The results showed that almost all the isolates could be resistant
to heavy metals at low concentrations. However, the resistance decreased significantly as heavy metal
concentrations increased. Among the 11 isolates tested, 7 strains were vulnerable to heavy metals Cd and
Pb at concentrations of 400 mg/L and three strains presented a better tolerance. Especially, strain ND03
(Burkholderia gladiol showed the highest tolerance to Cd, Pb, Cu and Zn in the range of studied
concentrations. However, the phosphate solubility of strain ND03 was also greatly reduced in the presence
of heavy metals, Cd and Pb. In general, the influence of heavy metals on the phosphate solubility of
bacterial strains was found to decrease in the following order: Pb > Cd > Cu > Zn. The results in this study
showed that strain ND03 has potential applications in soil improvement, increasing the solubility of mineral

phosphates in heavy metal contaminated soil.

Keywords: Bacteria, metal resistance, phosphate solubilization, paddy soil, 16S rDNA.
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