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TOM TAT

Vi sinh vat dat dong vai tro quan trong trong viéc gia tang lugng 1an hitu dung giup cay trong hap thu dé

dang. Muc tiéu cua nghién clu nhdm phan 1ap, tuyén chon va dinh danh vi khuan hoa tan 14n tét nhat tir 15
méu dét nhiém mén trong md hinh canh tic lia-tom & Bac Liéu, Ca Mau, Séc Tring, Kién Giang va Bén Tre
trén moi truong NBRIP chira 1% NaCl. Ham lugng lan hoa tan dugc xac dinh béng phuong phap hi¢n mau
Molybdate. Két qua nghién ciru cho thiy 95 dong vi khuan phan 1ap thé hién dinh tinh chitc ndng hoa tan lan
trén moi trudng NBRIP bd sung 1% NaCl thong qua sw hién dién cta vong halo bén ngoai khuan lac. Hai muoi
trong tong s6 95 dong vi khuan phan 1ap thé hién kha ning hoa tan 1an rit cao (>1000 mg.L"). Dong vi khudn
ky hiéu BL1-10 hoa tan lan cao nhét dat 2044 mg.L"! sau 5 ngay thi nghiém. Dong vi khudn nay hoa tan 1an t6t
¢ nhiét do 40°C, day do man tir 0,5-5% NaCl va mirc pH tir 3-5. Thudc trir bénh cay trong: DA roral, Topsin M
va Antracol 70WP khong anh hudng den mat so cting nhu hoat tinh hoa tan 1an cua BL1-10. Tuy nhién, dong
vi khuan BL1-10 bj tic ché hoan toan vé& mét s6 va chirc nang hoa tan 1an béi thude trir bénh cay trong, Ridomil
Gold. Dong vi khuén BL1-10 dugc dinh danh nhu Burkholderia sp. BL1-10. Tém lai, dong vi khuén
Burkholderia sp. BL1-10 ¢6 tiém ning img dung 1am phan bén sinh hoc cho canh tac lua trén nén dit nhiém

man ¢ DBSCL.

Tir khéa: Dt man, Burkholderia sp. BL1-10, 1an, phan 1ap, vi khudn dit va vi khudn hoa tan lan.

GIOI THIEU

Lan (P) la mot trong nhung yéu té quan trong
db6i voi cay trong Luong lan dé tiéu ty nhién trong
mdi trudng dit thuong rat thip, phin 16n & dang da,
khoang va quang khé tan (Goldstein, 1994). Lan
thuong bi bit dong dudi dang hép phu boi keo dat va
cac thanh phan khoing sét cua dat. Bon P va ting
cuong do hoa tan cta P kho tiéu 1a nhitng bién phap
quan trong va can thiét trong san xuét nong nghiép
(Nguyen Xuan Thanh va ctv., 2009). Lan thuong
duoc bd sung vao trong dat chu yeu duéi dang phén
boén, tuy nhién, khi bon lan vao trong dét, nhoém
phosphate mang dién tich am rat d& bj ¢6 dinh thong
qua sy két tia v6i cic cation mang dién tich duong
nhu: Ca?*, Mg?*, Fe** va AI**. Do d6, mot lugng 16n
phan bén 1an bi ¢6 dinh sau khi duge bon vao trong
d4t va chiing khong thé dwoc hip thu béi cay trong
(Keneni et al., 2010).

Vi sinh vat trong dét co vai trd rat quan trong
trong viéc hoa tan l4n bat dong trong dit tré thanh
dang hitu dung cho ciy trong. C6 rit nhiéu nghién
clru trong va ngoai nudc vé phén 18p, dinh danh va
mg dyng mot s6 dong vi khudn co6 kha ning hoa tan
lan bi ¢6 dinh trong dit giup ting ning suit cay
trong mot cach dang ké nhu: Pseudomonas, Bacillus,
Rhizobium, Enterobacter...(Nahas et al., 1990). Tuy
nhién, cac dong vi khuin hoa tan lan dugc phan lap
trong cac nghién ciru trudc day rat nhay cam voi moi
truong man va khong phu hop dé éng dung cho ving
dét canh tac nhidm man. Trong khi do, hién nay mot
s tinh ven bién & Ddng bing séng Ciru Long
(PBSCL) tinh trang xdm nhip min dién ra ngay
cang nghiém trong do bién d6i khi hau. Thém vao
d6, PBSCL hién 1a ving trong diém cho phat trién
va cung cép lua gao cua ca nudc, chiém 80% dién
tich dét san xut nong nghiép cua Déng Béng. Tuy
nhién, cac nghién ciru vé vi sinh vat hoa tan lan
trong d4t man & khu vuc Df‘)ng Béng Song Cuu Long
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rat han ché. Do dé, viéc sir dung dong vi khudn chiu
man df)ng thoi c6 kha nang hoa tan P bat dong trong
dat nhim tén dung nguon lan san co, glup giam chi
phi trong san xuit va giam thleu 0 nhlem moi trudng
la mot giai phap that sw cin thiét va cdp bach. Vi
vay, nghién ctru nay dugc thuc hién véi muc tiéu
phan 1ap vi khun nén dit nhiém mgn trong mé hinh
canh tac lta tom c6 kha nang hoa tan lan hiéu qua
trong sy hién dlen ciia ndng d6 muél cao dé ung
dung nhu nguon phan bén sinh hoc tiém nang cho
cay trdng trong ving dat nhiém min.

PHUONG PHAP NGHIEN CUU

Thu miu

Muoi 1im mau dat (03 mau dit cho mdi tinh)
trén nén dit lga trong mé hinh canh tic lta-tém tai 5
tinh Péng Bing Séng Ctru Long gdm Bac Liéu, Bén
Tre, Ca Mau, Kiéng Giang va Soc Trang duogc thu
thap. Cac mau dugc thu trén nhitng ruéng cho ning
sudt lua cao trong cac vu canh tac trude day. Mau dat
duoc thu vao cudi vu lia véi do sdu 0-20 cm & t?mg
mat.

Phén 1ap vi khuin chiu min c6 khi ning hoa tan
l1an trén moi trweong chuyén biét NBRIP

Can 10 g dat (dga vao trong luong khd) cho vao
chai ndp xanh 250 mL tiét trung chita 90 mL Buffer
phosphate (23,99g NaH,PO; va 15,59g Na,HPO4
trong 1 L nude khir khoang tiét trung. Mau dugc dit
trén may lic v6i toe do 150 vong/phut trong 1 glo
Dich trich vi khuan tién hanh pha loang véi day nong
d0 pha loang khac nhau (hé so 10). Mot luong 50 uL
dich trich vi khuin & cac ndng do pha lodng duoc trai
déu trén bé mat moi truong NBRIP dic chira 10 g D-
Glucose; 5 g Ca3(POs); 5 g MgCh.6 HxO; 0,25 g
MgS04.7H,0; 0,2 g KCI; 0,1 g (NH4)2SO4 trong 1000
mL nu6e khir khoang. Sau d6 bd sung 1% NaCl va
hiéu chinh v& pH 7. Sau 10 ngdy 1 tién hanh quan sat
vong sang bao xung quanh khuén lac vi khuén, con
goi 1a vong halo, vong thé hién vi khuin c6 kha ning
hoa tan lan. Sau do, tién hanh tich dong va ca”iy
chuyén tiép tuc cac dong nay trén moi truong NBRIP
cho dén khi dat dugc dong thuan.

Chon lgc dong vi khufn} hoa tan lan cao nhit tir
95 dong vi khuan da thé hién dinh tinh kha ning
hoa tan lan trén moi trwong NBRIP

T(’T)ng~ cong c6 95 dong vi l(huén dugc phén lap
tr 15 mau dat nhiém min thé hién d;nh tinh kha
nang hoa tan 1an. Cac dong nay dugc tién hanh danh
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gia dinh luong kha nang hoa tan 1an cta chung trong
moi truong NBRIP bo sung 1% NaCl.

Chudn bi nguén vi khudin

Cac dong vi khuén thir nghiém dugc nhan mat
s6 trong binh tam giac 100 mL chtra 30 mL dung
dich giau dinh dudng TSB (gém 30 g Tryptone Soya
Broth, trong 1 L nu6c khur khoang) b6 sung 1%
NaCl trong 3 ngay. Thu sinh khéi vi khudn bing
cach ly tam vai toe d6 6000 vong/phit. Sau 4 1an rira
sinh khéi v6i nude khir khoang tiét trang, tién hanh
hiéu chinh d¢ duc ctia dung dich chtra vi khuén béng
may do quang phd v& OD 600 nm = 0,7.

BG tri thi nghiém

Hat 1 mL dich vi khudn da chudn bi & phé‘ln
Chuén bi ngudn vi khuin cho vio binh tam giac
100 mL chitra 29 mL méi trudng NBRIP 16ng bd
sung 1% NaCl, mdi dong vi khuan dugc bé tri véi 3
lan 13p lai. Cac binh tam giac chira mau duoc lic trén
may lac voi tbe do 120 vong/phut & nhiét do phong
thi nghiém. Nghiém thirc ddi chirng dugc thyc hién
twrong tw nhung khong chung vi khuén vao. Ly chi
tiéu ham lugng lan hoa tan trong moi truong nudi
céy theo cac ngay 0, 1, 3, 5, 7, 10, va 15 ngay sau
khi chung vi khuan. Ham lugng 1an hoa tan béi vi
khuén trong méi treong nudi ciy dugc xac dinh bing
phuong phép hién mau Molybdate. Mau dugc do
trén may so mau quang phd (Spectrometer Thermo
Scientific, Multiskan Spectrum) & budc song 880nm.

Khio sat anh huong cia mdt sb yéu t6 méi
truwomg 1én mat s6 va kha ning hoa tan lan ciia
dong vi khuin BL1-10 thé hién dinh lweng kha
niing hoa tan lan cao nhit

Dong BLI1-10 cho két qua hoa tan lan tét nhét
trong téng s6 20 dong tuyén chon dé thu nghiém
trong cung mét didu kién thi nghiém. Kha ning hoa
tan 1an cua dong vi khuin nay dat 2044 mg.L"' P,Os
sau 5 ngay b tri thi nghiém trong méi truong
NBRIP long b6 sung 1% NaCl. Muc tiéu ctia ndi
dung nghién ctru nay nham danh gia anh huong cua
moét s& yéu té méi trudng 1én mat s ciing nhu kha
nang hoa tan l4n ciia dong vi khudn nay.

Chuén bi ngu&n vi khuén

Qui trinh chuén bi nguén vi khuén BL1-10 cho
bb tri thi nghiém twong tw va dugc mé ta nhu & phan
trén. Xéac dinh mat sé vi khuin BL1-10 ban dau bé'mg
phuong phap nhd giot (Hoben and Somasegaran,
1982) nhu sau: tién hanh pha lodng dung dich vi
khuén theo hé sb 10 voi cac ndng do pha loing khac
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nhau. Hut 50 pL dung dich vi khuin ciia mdi ndng
d6 pha loang va nho 5 giot 1én trén bé mit moi
truong TSA (30g Tryptose Soybean Broth va 15g
agar pha trong mot lit nude cét).

Danh gid anh huéng ciia nong dp mén lén mat s6
va khd nang hoa tan lan ciia dong vi khuan BLI-
10

Hat 1 mL dich vi khuén sau khi da dugc hi¢u
chinh ODg0um=0,7 (1,6x10° CFU.mL"") (duoc chuin
bi theo qui trinh & phin Chuén bi ngudn vi khuén &
bén trén) ching vao binh tam gidc c¢6 chira san 29
mL méi truong NBRIP long da dugc tiét trung co
cac ndéng d6 NaCl khac nhau nhu sau: 0,5%, 1%,
3%, 5% va 10% NaCl, mdi nghiém thiic duoc lip lai
4 14n (mat sb vi khudn & thoi diém ban dau 5,2x107
CFU.mL™). Miu dwoc lic trén may lic voi toe do
120 vong/phut & didu kién nhiét d6 phong thi nghiém
va trong t6i. Mdi ndng d6 min co nghiém thire abi
chimg di kém (khong bd sung vi khuan) Liy méu dé
xac dinh chi tiéu vé mat so vi khuan va ham luong
l4n hoa tan trong méi truong nudi cdy sau 1, 3, 5, 7
ngay bb tri thi nghiém.

Ddnh gid dnh hudng cia pH moi truwong lén mdt
s0 va khd ndng hoa tan ldn ciia dong vi khuan
BLI-10

Toan bo qui trinh va cach b tri thi nghiém dugc
thuc hién tuong ty nhu thi nghiém danh gia anh
hudng cia néng d6 man 1én mat sb va kha nang hoa
tan 1an ciia dong vi khuén BL1-10 & trén. Tuy nhién,
moi trrong NBRIP chira 1% NaCl 1ong ¢6 4 mic pH
khac nhau: 3, 5, 7 va 9, mdi nghiém thirc ¢6 4 1an lap
lai. Mat s6 vi khudn va ham lugng l4n hoa tan trong
mdi truong nudi cdy sau 1, 3, 5 va 7 ngdy bd tri thi
nghiém dugc xac dinh.

Ddnh gid anh hudng cia thuéc triv bénh ciy trong
lén mdt so va khd ndng hoa tan lin ciia dong vi
khuéan BL1-10

Bén loai thubc trir bénh cay tréng phd bién duoc
st dyng trong thi nghiém gdém: 1) DA roral (Hoat
chét: Iprodione 100 g kg, Carbendazim 400 g.kg™),
2) Topsin M (Hoat chat: Thiophanate Methyl, 700
gkg"), 3) Antracol 70WP (Hoat chit: Propineb 700
gkg?) va 4) Ridomil Gold (Hoat chit: Metalaxyl M
40 gkg!, Mancozeb 640 g.kg). Mbi thudc trir bénh
duoc bd tri voi 3 1an lap lai. Dich vi khuén da hiéu
chinh ODgoonm=0,7 (2,4x10'° CFU.mL"!) dugc hut
ImL ching vao binh tam gidc 100 mL chira 29 mL
mbi truong NBRIP 16ng chira 1% NaCl va thude trir
bénh riéng 1¢ (mat do vi khuén & thoi diém ban diu

la 8,0x10% CFU.mL-"). Nghi¢m thirc d01 chtng chi
bd sung dich vi khuan co cung mat s6 so vai cac
nghiém thire khéc. Miu dugc lic trén may lic voi
tbe do 120 vong. phut! & nhiét d6 phong va trong tbi.
Mat s6 vi khuén va ham lugng lan hoa tan trong moi
truong nuodi céy duoc xac dinh sau 1, 3, 5 va 7 ngay
bb tri thi nghiém.

Pinh danh dong vi khuin BL1-10 ¢6 kha ning
hoa tan lan cao nhat bang phwong phap giai trinh
tu doan gen 16S rRNA

DNA cua vi khuan BL1-10 cho kha ning hoa tan
1an cao nhét dugc duoc tach chiét b'img cach str dung
CTAB 3% (Thrmark ez al., 2012). Sau d6, san pham
trich DNA dugc khuéch dai bing phan tng PCR véi
cip mdi téng quat 27F/1492R (Lane et al., 1991) véi
trinh tu nucleotide nhu sau: 27F: 5> AGA GTT TGA
TCC TGG CTC AG 3’ va 1492R: 5 GGC TAC
CTT GTT ACG ACT T 3’ nhim vao doan gen 16S-
rRNA. Céac budc trong phan rng PCR nhu sau: budc
1: 94°C trong 5 phut; budc 2: 94°C trong 1 phut:
bude 3: 55°C trong 1 phut; bude 4: 72°C trong 2
phut; budce 5: 1ap lai budce 2 thém 34 chu ky; budce 6:
72°C trong 7 phat va budc 7: 4°C trong thoi gian
khong xac dinh. Thanh phin ciia mot phan img PCR
v6i téng thé tich 25 pL nhw sau: 12,5 uL Go Tagq
Green Master Mix, 0,5 pL mdi xudi (10 uM), 0,5 pL
mdi nguoc (10 pM), 10,5 pL nude khong chira DNA
va 1 pL DNA tinh sach. Két qua giai trinh ty dugc so
sanh va do tim trén ngan hang gen thé gidi trén trang
web  http://blast.ncbi.nlm.nih.gov/Blast.cgi dé xéac
dinh mtrc d6 loai cuia hai dong vi khuén khéo sét.

KET QUA VA THAO LUAN

Két qué phén 14p vi khuén c6 khi ning hoa tan
lan tir nén dat nhiém mén trong mé hinh canh tac
Iia tom ¢ 5 tinh PBSCL

Tor 15 mAu dat nhi®m min thu trén nén dat rudng
trong mo hinh canh tac lha-tom & 5 tinh ven bién
Pdng Bing Séng Ciru Long c6 95 dong vi khuén
phan 13p duoc dinh tinh 1a c6 kha ndng hoa tan lan
thong qua viéc thé hién vong halo bén ngoai khuén
lac trén méi treong NBRIP. Két qua ba méu dét thu
tr mO hinh canh tac lua-tém ¢ tinh Bac Liéu c6 chira
vi khuidn hoa tan lan cao nhit (28/95), chiém
29,50%, thip nhat & 3 mau dat thu tir tinh Séc Trang
(7/95), chiém 7,30%. Ba tinh con lai g(“)m Bén Tre,
Ca Mau va Kién Giang c6 s dong vi khuén co kha
ning hoa tan lan lan luot 1a 22 dong, 19 dong va 19
dong vi khuén, chiém 23%, 20%, va 20%. Nhu viy,
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két qua nay cho thiy mic du dwoc thu miu trén cing
mot md hinh canh tac lGa-tom trén nén dit nhiém
min, tuy nhién, sb dong vi khuén hoa tan lan va da
dang vé hinh thai khuin lac vi khudn cua ching la
khac nhau. Piéu nay cho thiy yéu té vé dia Iy va
mic d6 nhim min cua dat thu miu cling 1a mot
trong nhitng nhén t& gop phin vao sy khac biét nay.

Khi ning hoa tan lan ciia 20 dong vi khuén tuyén
chon

Két qua vé kha ning hoa tan 1an cua 20 dong vi
khuén thé hién kha nang hoa tan lan cao nhét duoc
bd tri trong ciing mot thi nghiém va diéu kién thi
nghiém dugc trinh bay & Hinh 1. Két qua cho thiy
dong vi khuén BL1-10 hoa tan 14n cao nhét vao thoi
diém 5 ngay thi nghiém, dat 2044 mg.L-1 P,Os va
khac biét c6 ¥ nghia thdng ké (p<0,05) so voi cac
dong vi khudn con lai. Do d6, dong vi khuin BL1-10
nay dwoc chon cho cac nghién ciru tiép theo. Két qua
hoa tan 14n cua dong vi khuén nay cho théy c6 kha
nang hoa tan 1an Ca3(POs), dang kho tan rat cao so
v6i cac két qua cong b trude day vé dong vi khuin
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hoa tan lan dugc phan 1ap. Mot vai két qua nghién
ctru trude ddy vé vi khuan hoa tan lan nhu nghién
ctru ciia Walpola va dong tic gia (2012) cho thiy
dong vi khuan phan 1ap Burkholderia anthina hoa
tan dugc lan dang Ca3z(POs), trong moi truong
NBRIP v6i ham lugng dat cao nhit 665 mg.L! P,Os
sau 7 ngay thi nghiém. Ngoai ra, mgt nghién ctu
khac tir miu vat liéu phong héa trén moi trudng
Aleksandrov voi ngudn 14n kho tan 1a quing Apatite
ctua tac gia Duong Xuan Pao (2011) da phan lap
duge dong vi khuéan c6 ky hiéu HQIC c6 kha ning
hoa tan cao nhat dat 21,33 mg.L! P20s sau 10 ngay
thir nghiém. Ddng thoi, tic gia Lé Thi Pan Thanh
(2011) phan 1ap dong vi khuan c6 ky hiéu PD6B tir
vat li¢u da voi ¢ Kién Giang c6 kha nang hoa tan lan
sau 10 ngay dat 48,45 mg.L"! P,Os. Tém lai, dong vi
khuén BL1-10 phén lap duoc trong nghién ctru nay
cho thay c6 kha ning hoa tan 1an rat cao va cao hon
rit nhidu so véi cac dong vi khuén phan lap trudc
day di dugc cong bd va tidém ning tmg dung cia
dong vi khuén nay cho canh tac lfia trén ving dét
nhim man la rét cao.
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Hinh 1. Dién bjén ham lwgng 1an hoa tan trong méi truerng NBRIP 18ng chira 1% NaCl b&i 20 dong vi khuan tuyén chon (n =

4, d6 léch chuan).

Anh huéng ciia mét s6 yéu t6 méi truong 1én mit
s0 va kha nang hoa tan lin cia dong vi khuan
BL1-10

Anh huéng ciia dp mén lén mét sé va khi ning
hoa tan lin ciia dong vi khudan BL1-10

Két qua danh gia anh huéng ciia ndng d6 mudi
khac nhau lén kha ning hoa tan lan cua dong vi
khuan BL1-10 trong m6i truong NBRIP dugc trinh
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bay & Hinh 2. Két qua cho thiy trong diy ndng do
NaCl khac nhau tir 0,5-10%, dong BL1-10 thé hién
kha ning hoa tan 1an khac nhau. Dong vi khudn hoa
tan 1an cao BL1-10 c¢6 kha nang chiu dugc n(“)ng do
min 1én dén 10% vi ¢ nong d6 man 10% di khong
{rc ché kha ning hoa tan 1an cia dong vi khuén nay,
chi 1am giam kha nang hoa tan lan ctia n6 so vdi
nghiém thirc ¢6 ndng d6 man thip hon. Nhin chung,
ham lugng 1an hoa tan tang lién tuc & cac nghiém
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thirc trong giai doan tir 0 dén 5 ngay va bit ddu giam
& thoi diém sau 5 ngay bd tri thi nghiém. Ham luong
lan hoa tan trong méi truong nudi cay long boi dong
vi khudn BL1-10 & 3 nghiém thac: 0,5%, 1% va 3%
NaCl khong khac biét thong ké khi so sanh vé6i nhau,
nhung cao hon va khac biét y nghia théng ké so véi
2 nghiém thirc con lai (5 % va 10% NaCl). Viéc
giam kha nang hoa tan lan ctia vi khudn khi d6 man
clia méi truong nudi ciy tang 1én co thé duoc giai
thich 1a do ham lugng muoi trong moi truong nudi
cy da anh huong dén su phat trién va nhan doi té
bao ciia vi khuin do do, anh huéng dén kha ning hoa
tan l4n, hodc ciing c6 thé 14 do ion CI-c6 kha ning cb
dinh hodc trung hoa nhitng proton hodc acid dugc
tiét ra boi vi khuén nham hoa tan l1an. Nhu vy, dong
vi khuén hoa tan 14n cao BLI1-10 van c6 kha ning
hoa tan 14n cao trong méi truong cé d6 min 1én dén
3% va & nong o man 5% van con an toan cho dong
vi khudn BL1-10 tiét ra phosphatase dé hoa tan lan
khé tan. Do d6, dong vi khudn néy hoan toan co thé
dugc dung nhu dang phan bon vi sinh dung trong
canh tac lua trén nén dat nhiém min gitp cung cap
Iwgng lan hitu dung vbn di bi gitr chit trong keo dat
cho cdy lua sinh trudng va phat trién tét. Két qua
nghién ctru cua Banerjee va ddng tac gia (2010) cho
thiy & ndng d6 mian 2,5% NaCl, dong vi khuin hoa
tan lan phan lap, Bacillus sp. hoa tan 1an v6i mie do
cao nhit so vé6i cac ndng dd mudi NaCl khac. Ngoai

ra, nghién ciru cia Rosado va ddng tac gia (1998)
cho thdy dong vi khuén hoa tan 1an c¢6 thé hoa tan 1an
t6t & d6 man 1én dén 10% NaCl, tuy nhién, khi cang
gia taing d0 man thi kha nang hoa tan 1an cang giam
xudng.

Két qua dién bién mat sé dong vi khuén BL1-10
trong mdi truong NBRIP chtra cic ndng d6 mubi
NaCl khéc nhau trong 11 ngay thi nghiém duoc trinh
bay & hinh 3 cho thiy mét sb vi khuin ting nhe vio
thoi diém sau 1 ngay bd tri thi nghiém & cic nghiém
thire, trir nghiém thirc co n6ng d6 NaCl 10%. Sau do,
mat s& vi khuén dong BL10-1 & tit ca cac nghiém
thirc déu giam nhe cho dén két thic thi nghiém. Mat
s6 vi khuan dong BL10-1 & nghiém thirc c6 ndng do
NaCl 10% thap nhit ¢ tit ca cac thoi diém thu mau
khi so v6i cac nghiém thirc con lai (cac nghiém thirc
¢6 chira ndng d6 mudi: 0,5%; 1% 3% va 5% NaCl)
(p<0,05). Cac nghiém thirc con lai hau hét & cac lan
thu mau khéong khac biét thng ké khi so sanh véi
nhau (p>0,05), ngoal trr vao ngay 1 va ngay 7. O hai
thoi diém thu mau nay, mat s vi khuén BL1-10 ¢ ba
nghiém thirc ¢6 nong d6 mudi 0,5%; 1% va 3% NaCl
cao hon va khac biét théng ké (p<0,05) so voi
nghiém thirc co ndng d6 mudi 5% NaCl. Ket qud nay
chirng to ring dong BL1-10 ¢6 kha ning sdng sot va
phét trién trong méi trudng c6 do man tir 0,5 dén 5%
NaCl.

900 | —*0-5% Nacl
g -8-1% NaCl
2E 3% NaCl
c g 5% NaCl
i See -#=10% NaCl
=2 600 L

=

w o

o =
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28 300
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5 7 1
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Hinh 2. Dién bién ham Iwong lan hoa tan béi dong vi khudn BL1-10 trong méi triuérng NBRIP chiva cac ndng do méan khac

nhau sau 11 ngay nuéi cay (n = 4, do léch chuén).
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Hinh 3. Dién bién mat s6 dong vi khudn BL1-10 trong méi trwdng NBRIP c6 chiva cac ndng d6 mén khac nhau sau 11 ngay

nuéi cay (n = 3, do léch chuén).

Anh huéng ciia pH lén mgt 6 va khd néing hoa tan
lin ciia dong vi khuin BLI1-10 trong moi truong
NBRIP bo sung 1% NaCl

Kha ning hoa tan 1an cua dong vi khudn BL1-10
¢ trong moi truong NBRIP c6 cac muc pH khac
nhau trong 11 ngdy nudi cdy dwoc trinh bay trong
Hinh 4. Nhin chung, c6 sy gia ting vé& ham lugng lan
hoa tan & cac nghiém thirc trong méi trudng nudi ciy
trong sudt thoi gian thi nghiém. O cac lan thu miu
ham lrgng 1an hoa tan bai dong vi khudn BL1-10 ¢
su khac biét thong ké khi so sanh gitta cac nghiém
thicc véi nhau. Hai nghiém thic pH 3 va pH 5 ¢6
ham lwong l4n hoa tan cao nhit trong méi trudng
nudi cdy long béi dong vi khuén BLI1-10 & hiu hét
tat ca cac thoi diém thu miu. Trong khi d6, nghiém
thirc ¢6 pH 7 va pH 9 cho két qua hoa tan 1an trong
mdi trudng 10ng béi dong vi khudn BL1-10 thap nhét
& hau hét cac thoi diém thu miu. Nhu vay, két qua
nay cho thiy dong vi khuén tuyén chon BL1-10 c¢6
kha ndng hoa tan lan cao trong méi truong co day
pH tur 3-5. Ng0a1 ra, pH moi truong sau 11 ngay thi
nghiém gidm xudng con pH 4 ¢ tat ca cac nghiém
thirc (s§ liéu khong dwoc trinh bay), thdp hon rat
nhidu so v6i pH trude khi bd tri thi nghiém (pH 7),
day ciing la nguyén nhan giai thich vi sao ¢ ngay 11,
tat ca cac nghiém thirc thi nghiém khéng khac biét
thdng ké v& ham luong 1an hoa tan trong méi trudng
nudi cdy khi so sanh voi nhau. Nghién ciru cta
Atekan va ddng tic gia (2014) cho thdy c6 mébi
tuong quan nghich rat chit ch& va khac biét théng ké
giita kha ning hoa tan lan ciia cic dong vi khuén hoa
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tan 1an phén 1ap v6i pH cua moi truong nudi cly va
da sb cac dong vi khun hoa tan lan lam cho pH mdi
treong nudi cay glam xudng khac biét théng ké so
voi pH trude khi bd tri thi nghiém va viéc v1 khuan
hoa tan lan lam giam pH méi trudng nudi ciy dugc
cho 13 ¢6 méi quan h¢ vdi viéc phong thich cac acid
hiru co béi vi khuén dan dén pH méi truong giam
xuéng, do @6, 1an kho hoa tan dugc phong thich ra
ngoai dudi dang hitu dung (Khan et al., 2009). Theo
tac gia Chen va ddng tac gia (2006) nhitng vi khuin
téng horp acid hitu co thuong lam pH mdi truong
nudi cdy giam xudng rit manh va do d6 giup gia
tang kha nang hoa tan lan kho tan trong moéi truong
nudi cy.

Két qua dién bién mat s vi khuén dong BL1-10
& céc thoi diém thu mau duge trinh bay trong Hinh 5
cho thdy mét s6 vi khudn dong BL1-10 ting nhe
trong giai doan tir 0-3 ngdy va sau d6 mat sb giam
din theo thoi gian thi nghiém. Vao thoi diém 1 va 11
ngay thu mau, mét sé vi khuén dong BL1-10 ¢ hai
nghiém thire: pH 3 va pH 5 cao nhat Nhu vdy, mét
s6 dong vi khuidn BLI1-10 phat trlen t6t trong moi
truong c6 pH thip va két qua vé mat sé dong vi
khuén BL1-10 c6 thé duoc ding dé giai thich cho
kha ning hoa tan lan cua dong vi khuén BLI-10
trong moi truong NBRIP ¢6 cac muc pH khac nhau.
Mot nghién ctru cua Zhu va déng tac gia (2011) cho
thdy dong vi khuén phan I4p c6 kha ning hoa tan lan
va chiu mdn dugce dinh danh nhu 1a dong Kushneria
sp. YCWAI18 c6 khoang pH thich nghi tir 4 dén 10
va phat trién manh & pH 7 dén 8.
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Hinh 4. Dién bién ham luong I&n hoa tan bé&i dong vi,khuén BL1-10 trong méi truerng NBRIP bd sung 1% NaCl & cac mirc

pH khac nhau sau 11 ngay nudi cay (n=4, do Iéch chuan).
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Hinh 5. Dién bién mat s dong vi khuan BL1-10 trong méi treéng NBRIP bd sung 1% NaCl & cac mie pH khac nhau sau 11

ngay nudi cly (n = 3, d6 léch chuan).

A}th hwéng ciia thudc triv bénh cdy trong lén mdt
$6 va khd ndng hoa tan lin ciia dong vi khuin
BL1-10 trong méi truong NBRIP b6 sung 1% NaCl

Nhin chung, ham luong lan hoa tan trong moi
truong nudi ciy o tt ca cac nghiém thirc (trir nghiém
thirc bd sung thude trir bénh Ridomil Gold chtra hoat
chat Mancozeb) déu ting din theo thoi gian thi
nghiém (Hinh 6). Nghiém thirc bd sung thudc trir
bénh Ridomil Gold trc ché hoan toan kha ning hoa
tan lan ctia dong vi khuén BL1-10. Vao thoi diém 1
va 3 ngay thi nghiém, nghiém thirc dbi ching, khong
bd sung thubc trir bénh cay tréng, c6 kha ning hoa
tan lan ciia dong vi khuin BL1-10 twong duong véi

céc nghiém thirc bd sung thubc trir bénh khac. Didu
nay co6 thé giai thich 13 do vao thoi diém nay lugng
hoat chit thudc trir bénh trong cac nghiém thirc bd
sung thudc trir bénh (ngoai trir nghiém thirc bd sung
Ridomil Gold) chua hoa tan nhidu vao trong méi
truong nudi cay do d6 hiéu luc cua cac loai thube
nay chua duoc phat huy. Tuy nhién, vao thoi diém 5
va 7 ngay thi nghiém, nghiém thirc khong b sung
thudc trir bénh cdy c6 ham luong 1an hoa tan cao
nhét, dao dong tir 1720 dén 1788 ug.mL', khac biét
thong ké so voi cac nghiém thirc bd sung thude trir
bénh con lai. Diéu nay co thé 12 do mot phén lugng
lan kho tan dugc hoa tan vao trong moi truong nudi
cAy boi dong vi khuén BL1-10 bj ¢b dinh va bat hoat
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boi cac hoat chét thude trir bénh nay tuy nhién can
phai c¢6 cac nghién ctru tiép theo dé lam sang to gia
thuyét nay. Ngoai ra, cling co thé 13 do cac hoat chét
thudc trr bénh lam suy yéu céc hoat dong vé su
chuyén hoa vat chat trong céc tién trinh sinh héa cia
dong vi khuan BL1-10 (Kumar ef al., 2001). Nhu
vy, qua két qua nay cho thiy bén loai thubc trir
bénh cdy trong trong nghién ctru ndy di lam giam
lwong 1an hoa tan cua dong vi khuan BL1-10, trong
d6 dic biét 1a thudc trir bénh cay trong Ridomil Gold
chtra hoat chit Mancozeb wrc ché hoan toan kha ning

2500

Nguyén Khéi Nghia & Nguyén Thj Kiéu Oanh

hoa tan 1an ctia dong vi khuin nay. Nghién ciru cia
Walpola va Yoon (2013) cho thiy hai dong vi khun
hoa tan lan phan 18p Klebsiella oxytoca va
Enterobacter ludwigii gia tang kha ndng hoa tan lan
trong moi trudng b sung 1, 2 va 3 lin ndng do
khuyén céo d6i voi thude trir bénh difenoconazole so
v6i nghiém thire di ching. Kha ning hoa tan lan
ctia dong vi khuin Klebsiella oxytoca dao dong tir
326-538 ugmL' trong khi d6 dong vi khuin
Enterobacter ludwigii hoa tan lan dao dong tir 395-
533 ug.mL".
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Hinh 6. Kha néng hoa tan lan cla dong vi khuén BL1-10 trong méi trwéng NBRIP bd sung 1% NaCl va céc 4 loai thube triv
bénh cay tréng khac nhau sau 7 ngay nudi cly (n = 3, d6 léch chuan).
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Hinh 7. Mat s6 ctia dong vi khudn BL1-10 trong méi trerng NBRIP bd sung 1% NaCl va 4 loai thuéc trir bénh cay tréng

khac nhau sau 7 ngay nudi cay (n = 3, d6 léch chuan).

Két qua dién bién mat s6 dong vi khuin BL1-10
trong moi truong nudi cay NBRIP c¢6 chira thudc trir
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bénh cay tréng khac nhau trong 7 ngay thi nghiém
dugc trinh bay & Hinh 7 cho thiy mat sé vi khuin &
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cac nghiém thirc déu ting trong giai doan tor 0-3
ngay thi nghiém, sau d6, mat s6 giam xudng nhe cho
dén thoi diém két thuc thi nghi€ém. Nghi€m thac 5:
bd sung thudc trir bénh Ridomil Gold chira hoat chit
Mancozeb theo khuyén c4o (2410 mg.L") lam cho
mét s6 vi khuan bj rc ché hoan toan. Thém vao d6, &
nghiém thirc 4: bd sung Antracol 70 WP (2188
mg.L- 1) 1am cho mét sé vi khuén giam manh vao thoi
diém sau 1 ngay thi nghiém. Mat s vi khudn BLI1-
10 & nghiém thirc nay thip hon rit nhiéu va khac biét
thong ké so v&i ba nghiém thirc con lai (nghiém thirc
1: @i chimg duong, nghiém thirc 2: bd sung thudc
trir bénh DA roral va nghiém thirc 3: bd sung thudc
trir bénh Topsin M). Trong khi dd, ba nghi¢ém thtrc
nay khéng khac biét théng ké khi so sanh véi nhau.
Nhu vay viéc st dung thudc trir bénh Ridomil Gold
(2410 mg.L") va Antracol 70WP (2188 mg. L) anh
huéng nghiém trong dén mat sb dong vi khuin hoa
tan 1an BL1-10 trong khi thubc trir bénh khac nhu
DA roral va Topsin M khéng anh huéng dén mat sé
vi khudn hoa tan 14n BL1-10 néu phun theo ndng d6
khuyén céo theo khuyén trén bao bi. Nhu vay viéc
khac nhau vé kha ning hoa tan lan giita cac nghiém
thirc bd sung thudc trir bénh khac nhau & Hinh 7 c6
thé 1a do kha ning cb dinh (bit dong) lan hoa tan
duoc boi dong vi khuan BL1-10 khac nhau do ching
c6 cong thirc hoa hoc khac nhau.

Pinh danh dong vi khuén tiém ning nhit BL1-10
bang phwong phap gidi ma trinh tw doan gen 16S
rRNA
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0.0014
0.0005

0.000p 0.0016

Burkholderia sp. BL1-10

0.0009

0.0010

0.000p

0.0024

A
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Dong vi khudn dugc tuyén chon cho hidu qua
hoa tan 1dn cao nhét c6 ky hiéu BL1-10 dwgc phan
lap tir mau dit & huyén Phudc Long, tinh Bac Liéu la
vi khuin Gram am, té bao dang hinh que va khuin
lac c6 dang tron, mau tréng duc, mo, bia nguyén, bé
mit tron, kich thudc sau 5 ngay nudi cy trén moi
truong NBRIP 1a 0,5 mm. Dya vao dac diém hinh
thai khudn lac vi khuén, hinh thai t& bao vi khuén va
két qua giai trinh ty doan gen 16S rRNA cua dong vi
khuin nay cho thiy dong vi khuin BLI1-10 dwoc
dinh danh nhu 1a loai Burkholderia sp. BL1-10
(Bang 1). Hinh 8 trinh bay cdy pha hé cua dong vi
khuin hoa tan lan phan lap BL 1-10 ddng hinh véi
loai  Burkhoderia  seminalis (99%) va loai
Burkhoderia anthina (99%). Burkhoderia anthina 1a
dong vi khudn dwoc cac nha khoa hoc tim thiy va
phan lap tir dit va c6 chirc ning hoa tan lan va kich
thich sinh truéng cdy ca chua va nhidu ciy trdng
khac va dugc tng dung rong rdi lam phén bon vi
sinh cho cay tréng. Burkhoderia seminalis 1a dong vi
khuén dwoc cac nha khoa hoc tim thdy va phan lap
tir ¢4t nong nghlep voi chirc nang phong trir smh hoc
bénh cay trdng trong d6 c6 nim gay bénh théi ré cay
trong Fusarium oxysporum. Dong vi khuén BL1-10
phan 1ap tir nén dat lta trong mé hinh canh tac laa
tom tai tinh Bac Liéu la dong vi khuén an toan va
khong gy bénh va c6 ich cho cay trong va dong vi
khuan da duoc phan 1dp nay rat c6 trién vong dé san
xudt phan bén sinh hoc cung cap cho cay trong trong
twong lai gin.

NR 042635.1 Burkholderia seminalis strain R-2419 16S ribosomal RNA gene partial sequence

NR 104975.1 Burkholderia anthina strain W92B 16S ribosomal RNA gene partial sequence

NR 104978.1 Burkholderia contaminans strain J2956 16S ribosomal RNA gene partial sequence

NR 042636.1 Burkholderia metallica strain R-16017 16S ribosomal RNA gene partial sequence

NR 074687.1 Burkholderia ambifaria strain AMMD 16S ribosomal RNA gene complete sequence

Hinh 8. Cay phat sinh chiing loai ctia dong vi khudn BL1-10 trén co s& gen 16S rRNA
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Bang 1. Két qua dinh danh dong vi khu&n BL1-10 theo dé twong ddng clia doan gen 16S rRNA.

Dong Ngudn géc D6 twong Dong vi khuan trén co sé& dir liéu Pinh danh
dong (%) - Y % 1= .
Vi khuan So dang ky
BL1-10 Phwéce Long - 99% Burkholderia sp. KX066829.1 Burkholderia sp. BL1-10
Bac Liéu
KET LUAN Bacillus sp. isolated from tomato rhizosphere. Austr J

Két qua nghién ciru nay cho thiy trong téng sb
95 dong vi khudn phan 1ap tir 15 miu dit nhiém min
& nam tinh PBSCL ¢6 20 dong vi khuén hoa tan l4n
Ca3(PO4), trong moi truong NBRIP bd sung 1%
NaCl cao hon 1000 mg.L! . Dong vi khuin ky hiéu
BL1-10 c6 kha ning hoa tan 1an cao nhat trong tdng
s6 20 dong tuyén chon va dong vi khuin nay hoa tan
lan t6t & nhiét d6 40°C, d6 man cta moi truong chira
3% NaCl va muc pH moéi truong dao dong trong
khoang: 3-5. Su hién dién céc thudc trir bénh cay
trdng nhu DA roral, Topsin M va Antracol 70WP
trong moi truong NBRIP khong anh huong dén mat
s6 ciing nhu hoat tinh hoa tan 14n ciia dong vi khuin
hoa tan 1an BL1-10. Tuy nhién, dong vi khuén BL1-
10 bi trc ché hoan toan boi thude trir bénh cay trong
Ridomil Gold. Dong vi khudn ky hiéu BL1-10 dugc
dinh danh nhu 1a loai Burkholderia sp. BL1-10. Viéc
sir dung dong vi khuin hoa tan 14n Burkholderia sp.
BL1-10 dung aé ching vao a4t giap gia tang luong
lan hiru dung trong dit, giam luong phéan 1an vo co
bon vao trong dit, giam 6 nhidm méi truong va gitp
phat trién nong nghiép bén vimng.

Loi cam on: Cong trinh duwoc thuc hién trong khuon
khé dé tai cdp Bé Gido duc va Pao tao ndm 2014:
"Nghién cieu san xudt ché phdam vi khudn chiu mén
lam ting ndng sudt hia & ving Pong bang séng Ciru
Long”. Cdc thi nghiém dwoc tién hanh c6 sir dung
trang thiét bi ciia Phong thi nghiém Sinh hoc Pat,
Bé mén Khoa hoc Pdt, Khoa Nong Nghiép va Sinh
hoc Ung dung, Truong Pai hoc Can Tho.
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ISOLATION, CHARACTERILZATION AND IDENTIFICATION OF
PHOSPHATE SOLUBILIZING BACTERIA FROM RICE-SHRIMP

ROTATIONAL FARMING SYSTEM IN SALT AFFECTED SOIL AREAS OF THE
MEKONG DELTA OF VIETNAM

Nguyen Khoi Nghia, Nguyen Thi Kieu Oanh
Cantho University

SUMMARY

Phosphorus is the least mobile element in plant and soil contrary to other macronutrients. Phosphorus
solubilizing bacteria play role in phosphorus nutrition by enhancing its availability to plants. Aim of study was
to deal with isolation, characterization and identification of phosphate solubilizing bacteria (PSBs) from 15
paddy rice soil samples collected in rice—shrimp rotational farming system in salt affected soil areas of the
Mekong Delta of Vietnam including Bac Lieu, Ca Mau, Soc Trang, Kien Giang and Ben Tre by using NBRIP
media containing 1% NaCl. Concentration of phosphate was determined by method of colometric
determination of molybdate. Results showed that 95 isolates indicating potentially as PSBs through a
exhibiting of a halo zone happening around bacterial colonies on NBRIP media. Twenty out of ninety five
isolates showed their highly phosphate solubilizing ability (>1000 mg.L"!) in the liquid culture. Bacterial strain
coded as BL1-10 solubilized maximumly 2044 mg.L"! phosphate in liquid media after 5 incubation days. The
cell number and phosphate solubilizing ability of Bl-10 strain were till good and not affected under
environmental coditions like 40°C, salinity range between 0.5 and 5 % NaC and pH range between 3 and 5.
Three kinds of trade name fungicides like DA roral, Topsin M va Antracol 70WP did not affect on cell
numbers and phosphate solubilizing ability of BI-10 strain. However, cell numbers and function of phosphate
solubilizing ability of this bacterial strain was completely inhibited by Ridomil Gold fungicide. This strain was
genetically identified as species of Burkholderia sp. BL1-10 based on results of the 16S rRNA gene sequence
analysis. In conclusion, the study suggests the most promising phosphate solubilizing bacteria, Burkholderia
sp. BL1-10 can be used as efficient biofertilizer inoculant to promote plant growth.

Keywords: Burkholderia sp. BL1-10, phosphate, phosphate solubilizing bacteria, saline soil and isolation.
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