KHOA HOC CONG NGHE

PHAN LAP VI KHUAN HOA TAN LAN (P-NHOM) TREN
VUNG BAT PHEN 0 DONG BANG SONG CUU LONG

Chau Thi Anh Thy**, Nguyén Hoang Kim Nwong', Nguyén Thi Kiéu Anh', Duong Minh Vién!

TOM TAT

Sy thiéu hut 1an 1a tré ngai phé bién trén mot so loai dat, dac biet 1a dat phén khi lan bi c6 dinh béi nhom va
sat. Vi khu4n hoa tan lan duoc quan tAm nghién ctru gan day nho kha nang chuyén héa lan tir dang khong
hitu dung thanh hitu dung cho sy hip thu ctia cay tréng. Trong nghién ctru nay, viéc phan lap cac dong vi
khuin c6 kha nang hoa tan 1an duéi dang phitc hop voi nhom ciing nhu danh gia kha nang hoa tan lan va
dinh danh cac dong vi khuin phan lap déng vai tro quan trong trong viéc gidm stt dung phan héa hoc, t6i vu
kha nang cung cap lan tir dat. Két qua phan 1ap duoc 75 dong vi khuin c6 kha nang hoa tan lan trén cac
rudng trong lia va mia/dia & ving dat phen tai Hau Giang va Dong Thap va chia 1am ba nhém hinh thai té
bao khac nhau gom: hinh cau, hinh que va hinh cau det. Panh gia kha niang hoa tan lan ctia cac dong vi
khuén chon loc cho thdy ham luong lan hoa tan dat cao nhat dén 73,25 = 0,57 mg/L P va thap nhat dat 9,72
+ 0,59 mg/L P. Cac nghiém thitc c6 vi khuin déu c6 ham luong 14n hoa tan cao hon nghiém thitc déi ching,
khac biét y nghia théng ké & mic 5%. Cac dong vi khudn duoc dinh danh (véi mtc do tuong déng dat 99%)
chit yéu ndm trong nhém vi khuin Serratia marcescens (70%), con lai thuoc nhoém Burkholderia
vietnamensis.

Tt khoa: Burkholderia vietnamensis, dat phén, lin cé dinh trén nhom, Serratia marcescens, vi khuan hoa

tan l4an.

1.DAT VAN BE

Dong bang song Ctru Long hién co 1,6 triéu ha
dat phen (chiém 89% dién tich dat pheén trén ca
nuoc), trong d6 dat phén hoat dong chiém khoang
613 ngan ha [1]. Lan 12 mot trong ba nguyén to da
lwong c6 vai tro quan trong quyét dinh nang suat va
chat luong cay trong.

Trén dat pheén, su c¢6 dinh lan tao thanh cac hop
chat lan kho tan nhu phosphat sat va phosphat nhom
chiém tir 90-95%, nhom phosphat canxi chiém thap
hon tir 5-10% trong tong lan vo co. Do d6, du trong
dat c6 lan tong so kha hoac giau nhung lan dé tiéu lai
rat ngheo, han ché sy hédp thu lan cta cay trong, tir
d6 han ché nang suit va chat luong san phdm nong
san. Ngoai ra, theo théi quen ctia nguoi néong dan,
bon nhiéu phan lan ciing gay nguy co tich liay céac
doc chat nhu san phdm phu trong qua trinh san xuat
phan nhu arsen va selen. Nhiéu nghién ctru trong va
ngoai nudc cho thiy hiéu qua cta cac dong vi khuin
hoa tan lan dwoc phan 1ap trén cac biéu loai dat khac
nhau. Chung cac dong vi khuin nay gitp gia ting
sinh truéong va nang suit ctia nhiéu giong cay trong
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[2]. Vi vay, ung dung vi sinh vat c6 kha ning hoa tan
lan, dac biét trén dat phén mé ra thoi ki méi cho san
xuat nong nghiép bén vitng, bao vé moi truong. Tuy
nhién, nghién cttu cac dong vi khudn hoa tan lan trén
dat phén & nudc ta van con han ché. Do d6, nghién
ctru “Phan lap vi khuan hoa tan Ian (ALP) trén vung
dat phén ¢ PBSCL”nham muc tiéu phan lap va tuyén
chon céac dong vi khudn c6 hiéu qua hoa tan lan trén
dat phen, huéng toi tng dung san xuit ché phidm
phan bén vi sinh hoa tan lan giup cai thién sinh
trudng va nang suat cay trong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

2.1.1. Dja diém nghién cuu

Khao sat va lay mau dat tai 2 vung dat phén tiéu
biéu & dong bang song Ctru Long (huyén Long My,
tinh Hau Giang va huyén Tam Nong, tinh Dong
Thép. Tai moi vung chon ngau nhién 4 ruong trong
lta va 4 ruong trong mia/dia.

2.1.2. Hoa chat thi nghiém

Moi truong Tryptose Soybean agar (TSA) gom

30g Tryptose Soybean Broth (TSB) (India), 15 g agar
pha trong mot lit nudc cat.
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Cac thi nghiém nuoi sinh khoi, phan lap vi
khuén, khéo sat kha nang hoa tan lan kho tan trong
moi truong va xac dinh co ché hoa tan lan kho tan
ctia cac dong vi khuan phan lap duwoc trong moi
truong Pikovskaya hiéu chinh [3]. Thanh phan trong
1 lit moi truong gom 10 g glucose, 0,5 g (NH,),SO,,
0,2 g KCl, 0,1 g NaCl, 1 g Yeast extract.

Hoéa chat dé phan tich ham luong lan hoa tan
gom dung dich P chuin 10 ppm, L - ascorbic acid,
(NH,)Mo00,,.4H,0. Lan hoa tan duwoc do trén may
quang phdé & budc séong 880 nm theo phuong phap
phan tich ciia Murphy va Reiley [4].

2.2. Phuong phap nghién ciru
2.2.1. Thu mau dat

O cac ruong thu mau, khoan va mo ta phiu dién
dé xac dinh biéu loai dat. Khi xac dinh dung biéu loai
dat phén can nghién ctru, sé 1ay 5 mau dat phu theo
hinh chéo dé gop lai thanh 1 mau chinh trén moi
ruong. Mau duoc 1dy & do sau tir mat dat dén hét
tang c6 xuat hién nhiéu dom gi sat. Sau khi thu, mau
duoc bao quan & nhiét d6 phong va phan tich ngay
sau d6. O mdi mau, mot phan duge phan tich, danh
gia thanh phan lan trong dat va mot s6 chi tiéu hoa
hoc nhu pH, chat hitu co, dam tong s6, kali hitu dung
va phan con lai dung cho phan 1ap vi khuin hoa tan
lan kho tan.

2.2.2. Tong hop lan kho tan dang chudi polymer

Nguon lan khé tan duoc st dung trong thi
nghiém la AIPO, (Sigma Aldrich) va phosphate hap
phu trén chudi polymer Al (Al-P). Nghién ctru c6 tap
trung trén phosphate hap phu trén chubi polymer Al
(Al-P) vi céu trac lan bi c¢6 dinh thuc té trong dat
phén thuong & dang nay. Phosphate hdp phu trén
chudi polymer Al duoc téng hop bang cach cho cac
oxide va hydroxide Al dugc tao thanh khi cho muéi
clorua Al (AICl; 0,5 M) tac dung véi dung dich KOH
va diéu chinh pH bang 5 (pH trén 3,5 cac oxide va
hydroxide sé bi két tia). Loc ldy phan ta va rita voi
nuoc dé loai bd6 KOH du con bam trén bé mat taa.
Sau d6 xac dinh pH va 4m do6 cta tta. San phdm c6
duoc 1a tha oxide va hydroxide Al. Pé c6 duoc san
pham chudi polymer Al, tia tao thanh duoc trai qua
qua trinh kho w6t luan phién, bang cach 1 ngay nho
nuoc déu khdp trén bé mat taa (1 1an/ngay), 1 ngay
dé kho tu nhién & nhiét 3o phong. Ctt nhu thé lap lai
trong 12 ngay. San phadm cta qua trinh kho-uot nay

tao thanh chudi polymer Al. Chudi polymer sé duoc
nghién, sang qua ray 0,5 mm va duoc hip phu lan
bang KH,PO, 0,025M v6i pHigopos = 6,5. San pham
thu duoc 1a phosphate hap phu trén chudi polymer Al
(AL-P).

223 Phan lap va tuyén chon cdc ching vi
khudn co kha nang hoa tan lan kho tan

Qua trinh phan 1ap vi khudn duogc thuc hién cho
cé hai loai lan kho tan AIPO, va phosphate hap phu
tren hydroxide va oxide Al (AI-P) cu thé cac budc
nhu sau:

- Tang sinh vi khu4n hoa tan lan: st dung moi
truong Pikovskaya c6 b6 sung AIPO, hoidc AlP dé
lam giau mat s6 vi khuidn. Mau dat duoc tron deéu,
can 10 g dat cho vao dung dich nuoc (1: 10), lac voi
toc do 150 rpm trong mot gio, dé lang 15 phat, hut
chuyén 1 ml vao 50 ml méi truong Pikovskaya da
chudn bi sin. Dung dich dugc dat trong t6i, & nhiét
do 28°C va lac lien tuc véi toc do 100 rpm/phut. Sau 7
ngay 4, khi ham luong 1an hoa tan (I4n v co) trong
dung dich nuoi tang thi tién hanh ciy chuyén sang
moi truong Pikovskaya c6 bo sung cac dang 1an moi.
S6 lan cay chuyén duoc thuc hién 3 1an cho méi t6
hop vi khudn. Thi nghiém phan lap duoc ti€én hanh
voi 3 nghiém thuc: Nghiém thic 1: doi chimg (moi
truong Pikovskaya + AIPO, hoac AlP, khong co dat).
Nghiém thac 2: d6i chung chét (moi truong
Pikovskaya + AIPO, hodc Al-P va dat da tiét trung).
Nghiém thitc 3: mau (moi truong Pikovskaya + AIPO,
hoadc AP va dat).

- Tach rong vi khudn hoa tan lan: cac t6 hop vi
khudn c6 kha nang hoa tan lan kho tan dugc pha
loang & nhiéu néng do khac nhau (tir 10" dén 10%).
Hut 50 pl dung dich huyén phu vi sinh vat da pha
loang va trai déu trén moi truong thach Pikovskaya
¢6 bo sung AIPO, hoac Al-P. Cac dia petri duoc 0 tir 3
dén 5 ngay trong t6i, & nhiét do phong. Tiép tuc phan
dang khuin lac va cdy ria timg dang khuén lac trén
moi dia petri dé tao khudn lac roi rac (phan dang
khuén lac dua vao cac dac diém hinh thai khuan lac:
hinh dang, mau sic, do ndi va ria). Sau khi tach duoc
cac chung vi khudn thuan, nuoi trong moi truong
Pikovskaya c6 bé sung AIPO, hodc AlP va theo doi
su phat trién mat s6 va kha nang hoa tan lan ctia cac
chung vi khuin dé xac dinh kha nang hoa tan lan.
Bao quan cac ching vi khuin thuan cho cac thi
nghiém tiép theo trong glycerol 30% & nhiet do -80°C.
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2.24. Danh gia khd nang hoa tan lin cua cdc
dong vi khuan phan Iap

Céc dong vi khuin sau khi phan 1ap duoc danh
gia va so sanh kha nang hoa tan lan dua trén ham
lwong 1an v6 co hoa tan ra trong dung dich nuéi. Thi
nghiém duoc bo tri theo thé thitc hoan toan ngau
nhién. Méi dong vi khudn phan lap duoc nudi trong
moi truong Pikovskaya (50 ml) c6 bé sung AIPO,
hodc Al-P voi hai nghiém thic va ba lan lap lai:
Nghiém thic 1: doi chimg (moi truong Pikovskaya +
AIPO, hodc Al-P, khong c¢6 vi khuin). Nghiém thic 2:
moi truong Pikovskaya + AIPO, hoidc Al-P, ching vi
khudn. Ham luong 1an hoa tan cta cac dong vi khudn
trong thi nghiém duwoc danh gia dua trén ham luong
lan v6 co hoa tan ra trong dung dich nuéi. Lan hoa
tan duoc do trén may quang phd & budc song 880 nm

[4].

Mat s6 vi khuin ban diu trong thi nghiém dat ~
10”7 CFU/ml va duoc xac dinh theo phuong phap dém
truc tiép trén budng dém [5].

2.2.5. Xac dinh hinh thai khuan lac, hinh dang t€
bao, gram cdc chung vi khuan co kha nang hoa tan
lan

Hinh thai khuén lac sé duoc mo ta dua vao hinh
dang, ria, dd néi, bé mat va mau sac ctia khuan lac
sau khi ching phat trién trén moi truong TSA. Hinh
dang té bao vi khuan duoc xem duwéi kinh hién vi
dién tir & do phong dai 100 X. Vi khuan dwoc nhuoém
mau bang Fushin 0,3%. Nhan dién gram vi khuin
bang KOH 3% [6].

2.2.6. Dinh danh lodi vi khuan co kha nang hoa
tan Ian

ADN ctia cac vi khudn tuyén chon duoc ly trich
va tién hanh phan tng PCR ving gen 16S rRNA biang
cap moi chuyén biet 341F- GC (5CGCCCGCCGCGC
GCGGCGGGCGGGGCGGGGGCACGGGGGGCCTA
CGGGAGGCAGCAG-3’) va 534R (5-ATTACCGCGG
CTGCTGG-3)[7]. Cac budc trong phan tmg PCR
nhu sau: budc 1: 93°C trong 5 phat; budc 2: 94°C
trong 30 giay; budc 3: 53°C trong 30 gidy; budc 4:
72°C trong 2 phut; budc 5: 72°C trong 10 phat va lap
lai cac budc trong 29 chu ki, budc 6: 4°C trong thoi
gian khong xac dinh. San pham PCR dugc dung
trong dién di bién tinh ting cap (DGGE) dé xac dinh
do thuan cta cac dong vi khudn phan lap truéc khi
tién hanh gidi ma trinh tv. San phdm PCR sau khi
tinh sach duogc giai trinh tu truc ti€ép 2 chiéu véi bo
moi dung trong phan img PCR. Tir két qua gidi trinh
tw, so sanh véi ngan hang gene (http://blast.ncbi.
nlm.nih.gov/Blast.cgi) dé xac dinh loai ctia cac dong
vi Khuén.

227 X li s6'liéu
S6 liéu sau khi két thuc thi nghiém dwoc téng

hop, tinh toan bang phan mém Excel va kiém dinh
thong ke voi ANOVA bang phan mém Minitab 16.2.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan héa hoc va cac thanh phan lan
trong dat thi nghiém

Bang 1. Mot s6 dic tinh hoa hoc clia dat sit dung trong thi nghiém

Miu dit pH KCl1 CEC Chathitu | N /t(”iﬂg P tong so P Olsen AP* trao d6i
(1:2,5) | (meq/100g) | co (%C) sO (%) % P,05) (mgP,05/kg) | (meq/100g)
Hau Giang 3,15 20,94 4,83 0,12 0,17 23,34 12,05
bong Thap 4,36 18,61 3,39 0,12 0,36 132,14 0,98

Bang 1 trinh bay mot s6 thanh phan héa hoc cta
dat thi nghiém tai Hau Giang va Dong Thap cho thay
ham luong chat hitu co ¢ ca hai diém thi nghiém dat
muc trung binh. Trong khi ham luong dam va lan
téng s6 & muc rat nghéo dén nghéo theo thang danh

gia ctia Kyuma (1976) [8]. Hdim luong nhom trao déi
& Hau Giang dat muc cao (> 10 meq/100 g), trong
khi & Pong Thap thap hon rat nhiéu (0,98 meq/100
g) (Bang 1).

Bang 2. Thanh phan lan trong d4t thi nghiém

Ham lwong Ham lwong Ham lwong Ham lwong Ham lwvong | Ham luong P
Mau dat P trich nu6c | Pi_NaHCO, Po_NaHCO, Pi_NaOH Po_NaOH tong
(mgP/kg) (mgP/kg) (mgP/kg) (mgP/kg) (mgP/kg) (mgP/kg)
Hau Giang 0,88 7,24 46,5 20,77 100,88 74,38
Péng Thap 1,39 35,67 154,36 41,68 190,39 121,91
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Céc thanh phan lan trong dat thi nghiém duoc
phan tich theo phuong phip Hedley va Stewart
(1982) [9] duoc trinh bay trong bang 2. Nhin chung,
ham luong lan bi kiém gitt & cac dang khac nhau
trong dat twong doi cao. Piéu nay anh huong dén sy
phong thich 1an hitu dung cho cay trong.

3.2. Phan 1ap cac dong vi khuin c6 kha ning hoa
tan l4an trén dat phén

Tt 16 mau dat phén trong lua va mia duoc thu
thap tir xa Hoa Tién — Hau Giang, huyén Tam Nong -
bong Thap, sau phan 1ap va tach rong da chon duoc
75 dong vi khudn c6 kha nang hoa tan lan, sinh
trudng va phat trién tot trong moi truong khoang toi
thiéu Pikovskaya co chita AIPO, hodc Al-P. Quan sat
vé hinh thai khuén lac va hinh thai té bao cho thay 30
dong vi khuan duoc nhom thanh 3 nhém: Nhom 1:
dang té bao hinh cau chiém da s6 gdm c6 60 dong vi
khudn (Hinh 1A); nhom 2: dang té bao hinh que gbm
c6 7 dong vi khuidn (Hinh 1B); nhém 3: dang té bao
hinh cau det gom

J-'

Hinh 1. Hinh dang 3 nhém t€ bao vi khuén clia cac
dong vi khudn phan lap (A) hinh cau; (B) hinh que;

s
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3.3. Panh gia kha ning hoa tan 1an tir c4c nguén
AIPO,/Al-P clia cac dong vi khudn phan lap

Cac dong vi khudn phan lap duoc bo tri thi
nghiém danh gia va so sanh kha nang hoa tan lan, sy
sinh trueong va phat trién trong moi truong chuyén
biét Pikovskaya b6 sung ngudén AIPO,/AlP twong
ung khi phan lap trén cac nguédn lan nay.

Két qua thi nghiém ctia cac dong vi khuan phan
lap trén dat Hau Giang sau 24 ngay duoc trinh bay &
hinh 2. Nhin chung, ham luong 1an hoa tan trong moéi
truong nuodi cdy tang dan va khac nhau & cac dong vi
khun, thé hién kha niang hoa tan lan cta tat ca cac
dong vi khuén thi nghiém so véi doi chimg. Trén moi
truong lan AIPO,, dong AI-HG6.1 va AI-HG8.2 thé
hién kha nang hoa tan lan t6t nhat voi ham luong lan
hoa tan dat 57,03 + 0,68 mg/L va 73,25 + 0,57 mg/L
sau 24 ngay nudi cdy, khac biét co y nghia thong ké &
muc 5% (Hinh 2A). Trén moi truong lan Al-P, dong
OAI-HG5.2 va OAI-HG8.2 ham luong lan hoa tan &
cac nghiém thirc ¢6 vi khuidn déu cao hon so vo6i doi
ching. Diéu nay c6 thé gii thich rang sau 24 ngay
nuoi cdy, 6 lop vang mau vang xuat hién cé thé do
phat trién ctia vi khuan tao thanh mang sinh hoc va
gitt mot luong 1an hoa tan trong moéi treong nudi cay.
Do d6, ham luong 1an hoa tan duoc phan tich it hon
so voi luong thuc té. Két qua nay phu hop voi két qua
gia ting mat s6 vi khuén trong cac nghiém thtc trén.
Mat s6 ctia vi khuén gia ting trong tat ca cac nghiém
thitc binh quan tang tir 7,45 dén 8,89 log CFU/ml sau
24 ngay nuoi cay.

= D chimg = OAI-HG5.2
m— OAI-HGT.2 m— OAL-HGS.2 —%— Déi chimg
—<—pHO0al-HG5.2 —e—pHOal-HG6.2 —&— pH 0al-HG7.2

- —+—pH 0al-HGS8.2 B

= QAl-HG6.2
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= = =]
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Hinh 2. Néng d¢ 1an hoa tan (biéu d6 hinh c6t) va pH (biéu dé duong) cia cac dong vi khudn phan 1ap trén
dat Hau Giang, voi ngudn lan tir (A) AIPO,; (B) Al-P (n = 4, sai s6 chuén)

Nhin chung, pH gidm ngay sau 6 ngay nuoi cay
& tat ca cac nghiém thic cé vi khuan (pH = 4,12) so
v6i nghiém thie doi chimg (pH = 6,31) (Hinh 2). Moi
truong nudi cdy voi nguodn lan tir AIPO, va Al-P c6 pH

28

thap, dao dong tir 2,96 dén 4,02 (Hinh 2C, D). Theo
cac nghién ctu trude day, mot trong cac co ché hoa
tan lan cta vi khuén 1a su phong thich céc axit httu
co, lam giam pH moi truong [10], [11], [12], [13].
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Theo nghién ctu cua Goldstein (1994)[14], viéc
phong thich cac axit hitu co cliing véi viec giam pH
lam cho moéi truong xung quanh va bén trong té bao
vi khudn chuyén sang moi truong axit, vi vay lan
duoc phong thich ra ngoai boi viéc thay thé Ca*
bang H* (d6i voi 1an bi giit bdi Ca). Tuy nhién ciing
c6 nghién ctu cho rang khong c6 moi twong quan
gitra pH va su phong thich 1an [15]. Do d6, Illmer va
Schinner (1995) [16] gia thuyét rang viéc phong
thich H* tic dong dén sy déng hoa cac cation, tir do
giup hoa tan lan. Theo nghién cttu ctia Zhao va cs
(2014) [13], ham lwong 1an hoa tan gia ting khi pH
giam con 3,12 (dat 452 pg/mL P) trong khi pH = 4,95
chi dat ham lugng 154 pg/mL P khi nghién ctru dong
vi khuan Burkholderiacepacia SCAUK0330.

Tuwong tu, két qua lan hoa tan docac dong vi
khu4n phan lap trén dat Dong Thap duwoc trinh bay &
hinh 3. Nhin chung, ham luong 1an hoa tan trong cac

nghiém thtc tang dan qua cac ngay nuéi cdy va cao
hon so voi nghiém thitc d6i chimg. Trén moi truong
nuodi cdy voi nguon lan tir AIPO,, sau 24 ngay, ham
lwong 1an hoa tan tang, khac biét c6 y nghia thong ke
& muc 5% so voi doi ching, dat cao nhat & dong vi
khuidn ATN 11.2 (57,15 mgP/L) (Hinh 3A). Trong
khi do, moi truedng nuoéi cdy voi cac ngudn 1an con lai
(AI-P), ham luong 1an hoa tan qua cac ngay nudi cay
ting & muc thap hon, dat cao nhat & dong vi khuin
OATN 13.1 (563,12 mgP/L) (Hinh 3B).

Nhin chung, pH ctia cac nghiém thic cing giam
ro rét sau 6 ngay nuoi cdy. Nghiem thic doi ching
c6 pH 6n dinh hon so v6i cac nghiém thic c6 vi
khudn d6i v6i moi truong nuodi ciy véi nguon lan tir
AIPO,(Hinh 3A). Trong khi d6, cac nghiém thic thi
nghiém v6i nguon lan hiap phu trén Al bién dong
khong khac biét voi nghiém thic doi ching (Hinh
3B).
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Hinh 3. Nong d¢ 1an hoa tan (biéu do hinh c6t) va pH (biéu dd duong) cia cac dong vi khuin phan lap trén
d4at Dong Thap, véi ngudn lan tir (A) AIPO,; (B) Al-P (n = 4, sai s6 chuin)

3.4. Xac dinh loai cac chiing vi khuén tuyén chon

Sau dong vi khuan duoc chon loc trong thi
nghiém dinh luong duwoc giai ma trinh tw doan gen
16S rRNA va dinh danh trén co s& so sanh dit liéu
ngan hang gene. Két qua cho thdy cac dong nay
tuong dong voi doan gen 16S rRNA cua loai Serratia
marcescens va Burkholderia vietnamensis v6i do
teong déng dén 99% (Bang 3). Trong d6, loai Serratia
marcescens chiém uu thé voi 4 dong duoc phan lap
tréen dat lua va 1 dong trén dat trong mia. Loai
Serratia marcescens dugc phan 1ap c6 kha nang hoa
tan lan tot trén ca 2 nguén lan tir AIPO, va Al-P.
Trong khi d6, loai Burkholderia vietnamensis chi
duoc tim thay trén dat trong can c6 kha nang hoa tan
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AIPO, (Bang 3).

Nhiéu nghién cttu phan lap cac dong vi khuin
hoa tan lan cho thay két qua rat da dang, bao géom
nhiéu loai vi khudn nhu Serratia sp. [17], [18];
Burkholderia sp. [19], [13] va Pseudomonas sp. [20].
Ngoai kha nang hoa tan lan, mot s6 dong vi khuin
hoa tan 1an duoc phat hién c6 kha ning hoa tan dam,
téng hop phytohormones va kich thich sw hap thu
mot s6 nguyén t6 khac nhu kém, magie. Nghién ctru
ctia Ly Ngoc Thanh Xuén va cs (2017) cho thay dong
vi khuan noéi cong sinh cé kha niang hoa tan dam, lan
(Burkholderia cenocepacia) phan 1ap duoc tir ré cta
cdy san gitp gia ting nang sudt cd, chiéu dai ct so
voi doi chimg.
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Bang 3. Két qua dinh danh moét s6 dong vi khuin tuyén chon

. Thong tin trén co sé dang ki | Mo t4 hinh Hinh dang vi
. Nguén | Do tuong PR
STT | Dong sc dong (%) Vi khud 6 dane ki dang Gram | khuan duwéi kinh
& & tKhuan 0 dang khuén lac hién vi (100X)
Tron, ria
1 | HG5.1 | Datlda |  99% Serralia | ~pjagsgq | dew bemat
marcescens nhin, mau
trang duc
Dit Tron, ria
2 | HG7.1 | tréng ooy, | Burkholderia | v 6601 | 46w DEMAL] )
, vietnamensis nhan, mau
dia .
trang duc
Tron, ria
Dat 99% Serratia déu, bé mat
3 | HG8.2 | trong | (complete | marcescens | CP012639.1 | béng tron, O]
daa genome) mau trang
duc hoi vang
Tron, ria,
4 | HG52 | Patlta 99% Serratia MKO014280. deu; bé mat ®
marcescens 1 nhan, mau
trang duc
Tron, ria
) déu, bé mat
5 | OATNY bt | oo Serralia | -poog746.1 | bongtron, | )
10.4 marcescens . P
mau trang
duc
Tron det,
mép tao
6 | AN patiia | 9% Serralia | 911781 [TAPECUBDE|
10.3 marcescens mat nhan,
mau trang
, duc e
4. KET LUAN trong moi truong nudi cay bién dong tir 9,72 + 0,59

Tt cac mau dat & mot s6 rudng lda va cay trong
can (mia, dtta) & hai ving dat phén thuoc tinh Hau
Giang va Dong Thap, da phan lap duoc 75 dong vi
khuin c6 kha nang hoa tan lan. Trong do, 6 dong vi
khuén thé hién kha nang hoa tan lan va sinh truong
tot trong moi trueong nudi cay cé cac nguon lan khac
nhau gom AIPO,va AlP, v6i nong do lan hoa tan

mg/L P dén 73,25 + 0,57 mg/L P. Cac dong nay duoc
dinh danh thuoc 2 loai chinh: Serratia marcescens va
Burkholderia vietnamensis v6i d6 tuong dong dén
99%. Day 1a cac dong vi khudn cho hiéu qua cao
trong viéc hoa tan 1an kho tan, c6 tiém nang tao ché
pham vi sinh tng dung trong nang cao sinh truéng
va nang suat cay trong trén ving dat phén.
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PHOSPHORUS SOLUBILIZING BACTERIA IN ACID SULFATE SOILS IN THE MEKONG DELTA
Chau Thi Anh Thy, Nguyen Hoang Kim Nuong, Nguyen Thi Kieu Anh, Duong Minh Vien
Summary

In acid sulfate soils, poor availability of soluble P is a common problem because most of the soil P remains
as a fraction of Fe or Al-P. Phosphate-solubilizing bacteria are frequently used in agriculture as plant growth
promoters because they provide soluble P to growing plants by solubilizing complex soil inorganic
phosphates like Al-P. This issue will help to reduce the overuse of inorganic fertilizer as well as to optimize
the phosphate releasing from soil. In this present study, 75 bacterial strains were isolated in acid sulfate
soils at Hau Giang and Dong Thap with three different groups including coccus, rod and vibrio shape. Out
of 75 isolates, 32 isolates were selected to evaluate the ability to release phosphate in the medium. As the
results, concentration of soluble phosphate reached maximum concentration at 73.25 + 0.57 mg/L P while
the minimum phosphate concentration released at only 9.72 = 0.59 mg/L P. All the examined isolates
showed the ability to release phosphate with significantly different compared to control treatment without
bacteria (P < 0.05). The sequence analysis based on 16s rRNA of ten remarkable isolates resulted in four
different species with similarity of 99% including Serratia marcescens and Burkholderia vietnamensis.

Keywords: Acid sulfate soil, aluminum phosphate, Burkholderia vietnamensis, phosphate solubilizing
bacteria, Serratia marcescens.
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