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TOM TAT
Muc tiéu nghién ctru nhim tim ra dong vi khudn noi sinh c6 kha ning hoa tan 1an khoé tan trén
d4t phén canh tac khom tai x3 Hoa Tién va Téan Tién, thanh phd Vi Thanh, tinh Hau Giang. Tir 42 dong
vi khuén hoa tan 1an duoc phén 1ap tir r& va than cay khom trén méi truong LGI (Liquid Glucose Ivo)
va NFB (Nitrogen Fixing Bacteria) tuyén chon duoc 20 dong vi khuén c6 kha ning hoa tan lan trong
diéu kién pH 4,50 va chita doc chat AI3* va Fe?* ¢ ndng d6 lan luot 12 100 va 300 mg kgL, Trong do,
dong vi khudn L-VT08c va L-VT09 c6 kha ning hoa tan 1an sit, 1an nhém va lan canxi t6t nhét trén moi
truong LGI véi ham lugng hoa tan lan lan luot 1a 13,6; 26,2; 26,1 mg P L va 16,2; 25,5; 19,7 mg P L-
1va dong vi khuan N-VTO06 trén moi truong NFB v6i ham luong 34,5; 6,40 va 60,0 mg P L, theo cling
thir tu. Hai dong vi khuan L-VT09 va N-VT06 duoc dinh danh bang k¥ thuat 16S rDNA 1a Burkholderia
silvatlantica véi ty 1é tuong dong 1a 100%.
Tir khéa: Dit phén, Khom, Vi khuan hoa tan Al-P, Vi khuan hoa tan Ca-P, Vi khuan hoa tan Fe-P, Vi
khuén néi sinh
SELECTION AND IDENTIFICATION OF PHOSPHATE SOLUBILIZING
ENDOPHYTIC BACTERIA FROM PINEAPPLE CULTIVATED ON ACID
SULFATE SOILS IN VI THANH CITY, HAU GIANG PROVINCE
Nguyen Quoc Khuong?, Ngo Vinh Tuong?, Cao Minh Truong? Cu Ngoc Qui?,
Tran Chi Nhan?, Ly Ngoc Thanh Xuan?, Le Thi My Thu?,
Tran Ngoc Huu?, Le Vinh Thuc!*
College of Agriculture, Can Tho University;
2An Giang University- Vietnam National University Ho Chi Minh City.
ABSTRACT
The objective of this study was to find out endophytic bacterial strains having ability of
solubilizing the insoluble phosphate fractions on acid sulfate soil of pineapple cultivation in Hoa Tien
and Tan Tien communes, Vi Thanh city, Hau Giang province. From 42 phosphate solubilizing bacteria
strains isolated from the pineapple roots and stems on LGl and NFB media, selected 20 strains were
able to solubilize phosphate in acidic conditions (pH 4.50) and containing toxicities Al®* and Fe?* at
concentrations of 100 and 300 mg kg, respectively. In which, the bacterial strains L-VT08c and L-
VT09 have the best ability to solubilize ferrous phosphate, aluminum phosphate and calcium phosphate
on LGI medium with soluble phosphate contents of 13.6, 26.2, 26.1 mg P L' and 16.2, 25.5, 19.7 mg P
L%, respectively. The bacterial strain N-VT06 on NFB medium solubilized 34.5, 6.40 and 60.0 mg P L
1, respectively. Two bacterial strains L-VT09 and N-VT06 were identified by 16S rDNA technique as
Burkholderia silvatlantica with similarity of 100%.
Keywords: Acid sulfate soils, Al-P solubilizing bacteria, Ca-P solubilizing bacteria, Endophytic
bacteria, Fe-P solubilizing bacteria, Pineapple
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1. MO PAU

Khom hay con goi 1a dira (Ananas
comosus) thudoc ho Bromeliaceae, 1a loai
cay an trai nhiét déi c6 gia tri thuong mai
cao, tiéu thu trén khip thé giéi (Nassr va
Abu Naser, 2018; Priyadarshani va cs.,
2019; Maria va cs., 2020) va dugc ménh
danh la nir hoang cua céac loai cay vdi huong
vi tuyét voi (Chaudhary va cs., 2019). Theo
thdng ké nam 2020 dién tich san xuat khom
trén toan thé gidi 1a 1.077.920 ha véi san
luong 14 27.816.403 tan, dat ning suat la
25,81 tin ha™. Trong 0, dién tich san xuat
cua Viét Nam chiém 38.554 ha véi san
luong 704.167 tin dat ning suat 1a 18,26 tin
ha! (FAO, 2022). Trong d6, tinh Hau Giang
c6 dién tich san xuat 1a 2.908 ha voi san
lugng 38.374 tan dat nang suét 1a 13,20 tn
ha! vao niam 2021 (Cuc théng ké tinh Hau
Giang, 2022). Trong san xuat néng nghiép,
lan 1a chat dinh dudng da lwong cin thiét
cho sy sinh truong va phat trién cdy trong
(\Valleser, 2019; Ouattara va cs., 2019;
Lindang va cs., 2021; Divjot va cs., 2021).
Dbi véi cay khom khong thé phu nhan viéc
ting bon phan lan din dén cai thién khoi
luong trai ciing nhu ning suit (Valleser,
2019). Tuy nhién, bén qua nhiéu phan lan
héa hoc cho cay khom gay ra sy suy thoai
va 6 nhiém dit ngay cang ting, dong thoi
cling 1am ting chi phi san xuét (Trejo va cs.,
2021). Do dé, can tim ra phuong phéap thay
thé dé giai quyét vin dé nay l1a cip thiét
nham cai thién do phi nhiéu dat va bao vé
mdi truong (Mei va cs., 2021). Vi khuan ndi
sinh 1a mgt giai phap thich hop lam phén
bon sinh hoc ¢6 kha ning thay thé phan bon
hoéa hoc va cai thién su hép thu cac chit dinh
dudng (Nguyén Quéc Khuwong va cs.,
2020b; Azizah va cs., 2021). Vi khudn néi
sinh 1a nhitng vi khuan c6 ich, phat trién
manh bén trong cy trdng va cai thién su
phat trién cta cdy trong (Afzal va cs., 2019;
Firdous va cs., 2019). Theo nghién cuu
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Nguyén Thi Don va Cao Ngoc Diép (2017)
cho thiy bon vi khuan hoa tan 1an va cung
cip 25% lugng 1an hoa hoc 1am ting sinh
truong cu cai trang va dau phong. Vi khuan
ndi sinh hoa tan 1an duge biét 1a 1am tang
hiéu qua sir dung 1an ciia cy trong trén dat
thiéu 1an (Emami va cs., 2020) va dong vai
trd quan trong trong viéc cung cap lan cho
ciy trong mot cach bén vimg (Ouattara va
cs., 2019; ALKahtani va cs., 2020). Céc chi
vi  khuan  Arthrobacter,  Bacillus,
Burkholderia, Natrinema, Pseudomonas,
Rhizobium va Serratia da dugc bao cédo lam
tang kha ning hap thu 1an va ting ning suat
ciia cdy trong (Divjot va cs., 2021). Vi
khudn ndi sinh hoa tan 1an dugc tim thy
trén nhiéu loai cdy trong nhu cay tra (Borah
vacs., 2019), ca cao (Ouattara va cs., 2019),
gung (Jabborova va cs., 2020), cay tiéu
(Wiratno va cs., 2019), ca phé (Ramos-
Cabrera va cs., 2021) va dugc ung dung lam
tang sinh khéi 1 va choi, ting ham luong
lan dé tiéu trong dit va giam 6 nhidm moi
truong. O Pong bang song Ciru Long ciing
d3 tim thdy vi khuin ndi sinh hoa tan lan
trén cdy mia duong (Nguyén Quéc Khuong
va cs., 2020a), bap lai (Nguyén Qudc
Khuong va cs., 2020b), quyt duong
(Nguyén Qudc Khwong va cs., 2020c) va
khoai lang (Ly Ngoc Thanh Xuéan va cs.,
2017). Trong d6, trén cay bap lai, khoai lang
va mia duong da ing dung vi khuan ndi sinh
hoa tan 1an 1am ché pham vi sinh dé hd trg
sinh truéng va hoa tan cac thanh phan lan
kho tan cung cdp lan cho ciy (Ly Ngoc
Thanh Xuén va cs., 2017; Nguyén Qudc
Khuong va cs., 2020a; Nguyén Qudc
Khuong va cs., 2021). Bén canh d6, Cao
Ngoc Piép va Nguyén Thanh Diing (2010)
cling da tim thay vi khuan noi sinh hoa tan
lan trén cay khom tai Vinh Thuin, Kién
Giang. Tuy nhién, vi khuan ndi sinh c6 kha
ning thich nghi va hoat tinh tt hon trong
diéu kién ban dia (Shastri va cs., 2020;
Hamid va cs., 2020), nén can thiét ap dung
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cac dong vi khuan ban dia cung cép dinh
dudng cho cay khéom. Do d6, nghién ctru
duge thuc hién nhim tuyén chon dong vi
khudn ndi sinh hoa tan 1an kho tan tir cdy
khom trong trén dat phén & thanh phd Vi
Thanh, tinh Hau Giang.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru

Nguén vi khudn: 42 dong vi khuan
ndi sinh dugc phan 1dp tir cdy khom trén
moi truong LGI (Liquid Glucose Ivo) va
NFB (Nitrogen Fixing Bacteria) do Ngb
Vinh Tuong va cs. (2022) cung cap.

Thanh phan cac méi trudng sir dung
dé phan 1ap va xéac dinh cac dong vi khuin
ndi sinh hoa tan lan kho tan:

Moi truong LGI (L): 10 g sucrose;
0,01 g FeCls.6H-0; 0,02 g NazMnQ4.2H-0;
5 mL bromothymol blue (0,5% trong KOH
0,2 N); 10 mL Stock LGI (0,2 g KzHPOy4;
0,6 g KH2PO4; 0,2 g MgS0..7H,0; 0,02 g
CaCl,) va 20 g agar cho méi trudng rén, pH
mdi trudng duge diéu chinh 5,5 - 6,0.

Méi truong NFB (L) gém: 5 g acid
malic; 0,5 g K:HPOq; 0,2 g MgS0..7H,0;
0,1 g NaCl; 0,02 g CaCl,.2H.0; 4,5 g KOH,;
2 mL vi lugng; 2 mL bromothymol blue
(5% trong KOH 0,2 N); 4 mL FeEDTA
(1,64%); 1 mL vitamin va 20 g agar cho moi
truong ran, dinh mac dén thé tich 1 L va
diéu chinh pH 6,5.

Moi  truong  NBRIP  (National
Botanical Research Institute’s Phosphate)
v6i thanh phan cho 1 L dung dich gom: 10
g glucose; 5 g Cas(PO4)2; 5 g MgCl,.6H20;
0,25 g MgS04.7H,0; 0,2 g KCl va 0,1 g
(NH4)2SOs.
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2.2. Phwong phap nghién ciru
2.2.1. Bac diém khuan lac ciia vi khudn néi
sinh

Hinh thai khuén lac dugc mé ta gém
mau séc, hinh dang, dang ria khuén lac, d6
n6i md va do kich thudc khuan lac bang don
Vi mm.
2.2.2. Panh gia kha nang chiu dwoc moi
trweong chua va doc chat AP* va Fe?*

Kha nang chiu dugc méi truong chua
(pH = 4,50) cua cac dong vi khuan dugc
thyc hién theo phwong phap clia Nguyén
Quéc Khuong va cs. (2019). Cay khom
trong trén dat c6 pH thap nén cac dong vi
khuan duoc danh gia trén méi trudng c6 pH
thip (pH 4,50). Tét ca 26 dong vi khuin
dugc diéu chinh ODegso = 0,5. Tiép theo, hut
1 mL dung dich ctia mdi dong vi khuan da
diéu chinh ODego dat 0,5 vao 6ng nghiém
chira 9,0 mL méi truong LGI hoac NFB cé
chira doc chat AI¥* va Fe?* & nong d6 100 va
300 mg kg, véi 3 l1an ldp lai cho mdi dong
vi khuén va duoc 0 trén may lic vai toe do
200 vong phat? trong 48 gid. Sau do, dung
dich vi khuan duoc do dd duc trén may
quang phd & bude song 660 nm. Dong vi
khuén c6 ODeso = 0,41 va 0,31 déi voi lan
lugt moi truong LGI hodc NFB dugc su
dung céc cac nghién ctru tiép theo.
2.2.3. Tuyén chon vi khudn néi sinh hoa tan
lan

Tat ca 26 dong vi khuan chiu moéi
truong chua voi doc chat A% va Fe?* dugc
sir dung dé dénh gia kha ning hoa tan lan
theo phuong phap Khuong va cs. (2020).
Moi truong NBRIP ¢ pH = 4,50 chira lan
kho tan 1 g L Cas(PO4), dugc st dung dé
xac dinh ham luong lan hoa tan. Quy trinh
thuc hién dugc mo ta nhu sau: 0,5 mL dung
dich cia mdi khuan lac c6 ODgso= 0,5 dugc
hit cho vao ng nghiém chira 5 mL mbi
truong NBRIP 16ng va mau duoc lic véi toe
dd 120 vong/phut trong 72 gio. Dung dich
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mdi trudng NBRIP khong ¢6 vi khuan duoc
sir dung 1am méau dbi chimg. Dung dich sau
ly tim duoc dinh lugng lan hoa tan bang
phuong phap ascorbic acid trén may quang
phé & bude song 880 nm (Murphy va Riley,
1962). Ham lugng P dugc tinh dya trén
dudng chuan biét trudc nong do. Twong tu,
dé danh gia kha ning hoa tan Al-P, Fe-P,
Cas(PO.); dugc thay thé bang AIPO4.2H,0
va FeP0O4.2H:0.

2.2.4. Dinh danh vi khudn néi sinh hoa tan
lan

Mbéi truong LGI va NFB dugc su
dung dé nudi 3 dong vi khuan trong 48 gio.
Hut 2 mL khuan lac dé ly tim trong 5 phit
& tbe do 10.000 vong/phut dé thu duogc té
bao, trich DNA biang Genomic DNA Prep
Kit (BioFACT™). Kiém tra nong do6 va do
thuan béng dién di trén 1,0% w/v agarose
gel. Cap moi P515FPL va P13B dugc dung
dé khuéch dai gen mi hoa 16S rRNA dbi
voi san pham DNA bang ky thuat PCR
(Turner va Backman, 1999) theo mo ta
iProof™ High-Fidelity PCR Kit-Bio-Rad
(BioRad, Hercules, CA) tir T100™ thermo
cycler (BioRad) str dung trén vi khuin noi
sinh. P61 voi vi khuan ndi sinh, thang do
DNA chuén duge str dung dé so kich thude
san phém PCR, xac nhan vi tri cac band kich
thuéc 1500 bp. TIANquick Midi
Purification Kit (Tiangen Biotech Ltd.,
Beijing, China) dugc ding dé tinh sach san
phém PCR. Kiém tra lai d6 thuan béng dién
di trén 1,0% w/v agarose gel. Sau do, su
dung Macrogen DNA Sequencing Service
(Macrogen, Seoul, Korea) gii trinh tu san
pham PCR di dugc tinh sach, két qua trinh
ty s& dwoc phan tich bang phan mém
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BioEdit (phién ban 7.0.5.3) va ChromasPro
(phién ban 1.7) (Hall, 1999). Coéng cu
BLAST N (Nucleotide Basic Local
Alignment Search Tool) cua NCBI
(National Center for Biotechnology
Information) st dung dé so sanh murc do
tuong dong giita trinh tu ciia cac dong vi
khuén va ngan hang gen c6 san.
2.3. Xir Iy s6 li¢u

S6 liéu duge phan tich thong ké bang
phan mém SPSS phién ban 13.0, so sanh cac
gi4 tri trung binh giita cic dong vi khuén
bang phép kiém dinh Duncan.
3. KET QUA VA THAO LUAN
3.1. Panh gia kha ning chiu dwgc moi
trwong chua c¢é chira doc chit caa vi
khuin ndi sinh hoa tan lan tir ré va than
cAy khém trong trén dit phén tai thanh
phd Vi Thanh, tinh Hiu Giang
3.1.1. Pdc tinh ciia vi khudn ni sinh tir ré
va than cay khom

Tir 42 dong vi khuan ndi sinh dugc
phan lap tir 20 mau ré va than ciy khom
trong trén dat phén tai thanh phd Vi Thanh,
tinh Hau Giang. Cac dong vi khuan phat
trién nhanh trén 2 méi truong LGI va NFB
dic sau 48 gid nudi cdy ¢ nhiét d6 30°C.
Trong d6 c6 26 dong vi khuan ndi sinh chiu
dugc méi truong chua pH 4,50. Cu thé 1a,
cac dong vi khuan duoc phan 1ap trén moi
truong LGI va NFB chu yéu c6 mau tring
duc, dang tron, bia nguyén, c6 do ndi mo it
va kich thudc 1-2 mm (Hinh 1). Két qua nay
phtt hop véi mé ta khuan lac vi khuan noi
sinh cia Nguyén Qubc Khuwong va cs.
(2020b) duoc phan 1ap tir & cay bap lai.

Nguyén Qubc Khuwong va cs.
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(a)

©

Hinh 1. Hinh dang va mau sic cua khuan lac sau 48 gid nudi cdy trén méi truong (a) LG va (b)
NFB dac

3.1.2. Kha nang chiu méi truong chua va
déc chat AI* va Fe?* ciia cac dong vi
khudn

Trong 26 dong vi khuan noi sinh
chiu dugc diéu kién chua, c6 12 dong vi
khuan phan lap trén méi truong LGI va 8
dong vi khuan phan lap trén méi trudng
NFB c6 gia tri ODego I6n hon 0,5 & ngudng
pH 4,50 va chiu dugc doc chat AR va Fe?",
Trong do, trén moi truong LGI va NFB s6

(@)

& a—

A

Tan suit

40 60 80
OD 660

Tén suit

dong vi khuan c6 gié tri ODgso Nho hon 0,5
la 19 va 10, theo thir t, ODgeo tir 0,5 dén
1,0 lan luot 12 7 va 6 (Hinh 2). Theo két qua
nghién ctu ciia Nguyén Qubc Khuong va
cs. (2020d) cho thiy tit ca cac dong vi
khuan noi sinh phan 1ap tir ré cay mia duong
déu c6 gia tri ODego Nho hon 1,5 va 16n hon
0,5 ddi voi cac dong vi khuan noi sinh duoc
phan lap tir r& cay bép lai (Nguyn Québc
Khuong va cs., 2020b).

(b)

Mean = 41
Sd. Dev.= 213
N=16

OD 660

Hinh 2. Kha ning chiu dugc méi trudng chua va doc chit AI%* va Fe?* cua cac dong vi khun phan
lap tir moéi truong (a) LGI va (b) NFB
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3.2. Tuyén chon vi khuin ndi sinh hoa tan
lan tir ré va than cAy khom trong trén dat
phén tai thanh phd Vi Thanh, tinh Hau
Giang
3.2.1. Kha ndng hoa tan ldn cia vi khudn
ndi sinh dwoc phan lap tie moi truong LGI
Két qua Bang 1 cho thay ham lugng
lan duoc hoa tan tir 1an sit, 1an nhom va 1an
canxi cta cac dong vi khuan noi sinh phan
lap tir ré va than cdy khom trén moi truong
LGI khéc biét ¢6 ¥ nghia thong ké & murc
5%. Ham luong lan dugc hoa tan tir 1an sit
cao nhat duoc ghi nhan ¢ dong vi khuén L-
VT05a va L-VT09, véi ham luong 1an luot
12 16,4 va 16,2 mg P L khac biét khong c6
¥ nghia thong ké so voi dong vi khuan L-
VTO08b, véi 15,0 mg P L. Bén canh do,
dong vi khuan L-VT03 c6 ham luong lan
duoc hoa tan tir 1an sét thép nhét, véi 10,7
mg P L%, cac dong vi khuan L-VTO1, L-
VT04, L-VTO5b, L-VTO05¢c, L-VT08a, L-
VT08c, L-VT08d va L-VT10 ¢6 ham lugng
lan duoc hoa tan tir 14n st dao dong tir 11,0
dén 13,6 mg P L.

Ham lugng lan dugc hoa tan tir lan
nhém & dong vi khuan L-VT05¢ dat 26,8
mg P L cao twong duong véi cac dong vi
khuén L-VT08a, L-VT08c va L-VT09, lan
luot 1 25,9; 26,2 va 25,5 mg P L™ trong khi
d6 dong vi khuan L-VT05b va L-VT10 c6
ham luong lan dugc hoa tan tir l4n nhoém
thip nhat, v6i 18,4 va 18,0 mg P L. Dong
vi khuan L-VTO1, L-VT03, L-VT04, L-
VTO05a, L-VTO08b va L-VT08d hoa tan lan
nhom dao dong khoang 22,0-24,3 mg P L
(Bang 1).

Ham lugng lan dugc hoa tan tir lan
canxi cao nhat & dong vi khuin L-VTO08c
dat 26,1 mg P L, thdp nhat 1a dong vi
khudn L-VTO05a khic biét khong y nghia
thong ké voi dong L-VT08d, véi 2,40 va
4,23 mg P L%, theo thtr tu. Cac dong vi
khuan L-VTO05b, L-VT08a, L-VTO08b va L-
VTO09 c6 ham lugng lan dugc hoa tan tir lan
canxi dao dong 5,41-19,7 mg P L (Bang
1).

Bang 1. Ham lugng lan (X £ SE) dugc hoa tan tir cac dang lan kho tan cua cac dong vi khuén noi sinh
phén 14p tr ré va than cdy khom trén méi truong LGI

Ham lwong 1an (mg P L) duoc hoa tan tir

Dong vi khuan

Fe-P Al-P Ca-P
L-vTO01 13,10 + 0,47 22,3% + 1,14 -
L-VTO03 10,79+0,28 22,7% +0,43 -
L-VTO04 12,2° + 0,89 22,8% + 0,92 -
L-VTO05a 16,4+ 3,38 22,0+ 0,93 2,407+ 0,30
L-VTO05b 12,2¢+ 1,51 18,47+1,20 5,41°+ 0,00
L-VTO05c 11,04 +1,16 26,82+ 0,13 -
L-VT08a 12,2° 40,73 25,9% + 0,91 17,0°+0,21
L-VT08b 15,0% + 1,07 23,6%€ +1,16 10,39+1,78
L-VT08c 13,6° + 1,59 26,2% + 1,87 26,1* + 0,57
L-VT08d 12,4%+ 1,20 24,34 + 0,74 4,23%" + 1,65
L-VT09 16,22+ 0,20 25,5%¢ + 1,27 19,7° £ 2,14
L-VT10 11,2°4 + 0,66 18,07+ 1,69 -
Mtc y nghia * * *
CV (%) 10,5 4,86 10,3

Nhirtng ky tu theo sau chit so khac nhau la khdc biét co y nghia thong ké; *: khdc biét co y nghia thong
ké ¢ mirc 5%, “-7: khong theo doi; X: gia tri trung binh; SE: do léch chuan
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Qua két qua trén cho thiy trén moi
truong LGI 2 dong vi khuan L-VT08¢ va L-
VTO09 c6 ham lugng lan dugc hoa tan tir lan
sat, 1an nhom va 1an canxi 1a tt nhat so voi
céc dong vi khuan con lai voi ham lugng
hoa tan 1an luot 13 13.6; 26,2; 26,1 va 16,2;
25,5; 19,7 mg P L (Bang 1). Theo két qua
nghién ctru Nguyén Qudc Khuong va cs.
(2020c) bao céo riang cac dong vi khudn ndi
sinh dugc phan lap trén cdy quyt duong co
kha ning hoa tan cac dang lan gdm Al-P,
Fe-P va Ca-P v6i ham lugng lan luot la
54,1-57,5; 41,6-115,6; 23,6-23,8 mg P L.
3.2.2. Kha nang hoa tan ldn cia vi khudn
noi sinh duwoc phan ldp ti moi truong NFB

Qua Bang 2 cho thiy ham lugng lan
duoc hoa tan tir 1an sét, 1an nhoém va lan
canxi cta cac dong vi khuan noi sinh phan
lap tir ré va than cdy khom trén moi truong
NFB khac biét c6 y nghia thong ké ¢ mirc
5%. Ham lugng lan dugc hoa tan tir lan sat

cao nhat & dong vi khuan N-VT03 véi 55,6
mg P L™, thip nhat ¢ dong vi khuin N-
VTO05, N-VTO07a va N-VTO08, lan luot la
15,7; 16,0 va 15,6 mg P L. Ham lugng lan
dugce hoa tan tir 1an sat ciia cac dong vi
khuan N-VT01, N-VT04, N-VT06 va N-
VT07 dao dong khoang 18,1-34,5 mg P L™,

Ham lugong lan dugc hoa tan tir 1an
nhoém cao nhat duoc ghi nhan ¢ dong vi
khuan N-VTO1 v&i 26,9 mg P L, thap nhat
& dong vi khuan N-VT04 va N-VT06, v6i
5,82 va 6,40 mg P L, theo thtr tu. Dong vi
khuan N-VT03, N-VT05, N-VT07, N-
VT07a va N-VTO8 c6 ham lugng lan dugc
hoa tan tir lan nhom dao dong tir 11,6 dén
21,5mg P L* (Bang 2).

Ham luong lan dugc hoa tan tur lan
canxi cao nhit ¢ dong vi khuin N-VT06
(60,0 mg P L) va thap nhét 1a & dong vi
khuan N-VTO01 (20,0 mg P L) (Bang 2).

Bdng 2. Ham luong 1an (X + SE) duoc hoa tan tir cac dang 1an kho tan ctia cac dong vi khuan noi sinh

phan 1ap tir ré va than cay khom trén moi truong NFB

Ham luong 14n (mg P L) dugc hoa tan tir

Dong vi khuan

Fe-P Al-P CaP
N-VTO01 19,8% + 0,85 26,92+ 1,87 20,0+ 1,52
N-VTO03 55,62+ 1,56 15,5¢+ 0,81 -
N-VT04 18,19+ 2,00 5,826+ 273 23,3+ 0,65
N-VTO05 15,7¢+ 1,61 21,5° +0,67 -
N-VTO06 34,5 + 0,00 6,40° £ 0,27 60,02+ 0,96
N-VTO07 20,6+ 0,76 13,0% + 0,68 -
N-VTO7a 16,0+ 0,44 11,69+ 1,74 -
N-VT08 15,6°+ 0,30 13,5% + 0,43
Mirc ¥ nghia * * *

CV (%) 4,70 9,83 3,20

Nhitng ky ti theo sau chir s6 khac nhau la khac biét c6 y nghia thong ké; *: khac biét c6 y nghia thong
ké o mure 5%, “-7: khong theo doi;, X: gia tri trung binh; SE: d¢ léch chuan

Toém lai, ham lwgng 1an hoa tan tir cac
dang 1an sat, 1an nhom va lan canxi & dong
vi khuan N-VT06 dugc ghi nhan la tdt nhat
so voi tat ca cac dong vi khuén con lai dugc
phén 18p trén moi truong NFB, véi ham
lwong 1an hoa tan lan luot 14 34,5; 6,40 va
60,0 mg P L'? (Bang 2).

https://tapchi.huaf.edu.vn
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Vi khuédn ndi sinh di dugc phat hién
va ung dung trong viéc thic dy sy sinh
truong cua cdy trong (Mahmood va
Kataoka, 2020) va duoc sit dung thay thé
phéan bon hoa hoc (Khan va cs., 2020). Vi
khuan ngi sinh hoa tan lan c6 khi ning
chuyén d6i dang lan khong tan thanh dang
cdy trong co thé sir dung duoc (Walia va cs.,
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2017). Theo két qua nghién ctru Nguyén
Qudc Khuong va cs. (2020a) bao cdo rang
cac dong vi khuin noi sinh dugc phan lap
trén cay mia duong déu c6 kha nang hoa tan
lan nhom, 1an sit va lan canxi, v&i ham
luong lan luot 1a 11,5-13,3; 60,8-62,1 va
73,9-86,4 mg P L1 Ngoai ra, nghién ctru
truge day ciing tim thiy cac dong vi khuan
noi sinh hoa tan cac dang lan gdbm Al-P, Fe-
P va Ca-P, v4i 54,0; 41,5 va 51,3 mg P L?
duogc phan lap tir ciy bap lai (Nguyén Qudc
Khuong va cs., 2020b). Dbi v6i nghién ciru
nay, cac dong vi khuan ndi sinh c6 ham
lugng l1an duoc hoa tan tir 1an st trén moi
truong LGI dao dong tir 10,7 dén 16,4 mg P
L1, cao nhét 14 dong vi khuan L-VT05a va
thap nhét 1a L-VT03, v6i 16,4 va 10,7 mg P
L* (Bang 1), trén moi truong NFB ham
luong lan duoc hoa tan tir 1an st cao nhat &
dong vi khudn N-VT03 (55,6 mg P LY,
thip nhat 1a dong N-VT05, N-VT07a va N-
VTO08, 1an luot 1a 15,7; 16,0 va 15,6 mg P
L (Bang 2). Ham lugng 1an dugc hoa tan
tir 1an nhém cao nhat & dong vi khuan L-
VTO05¢ dat 26,8 mg P L (LGI) va N-VTO01
dat 26,9 mg P L'! (NFB), thip nhit & méi
truong LGI 1a dong vi khuan L-VTO05b va
L-VT10, & moi truong NFB la dong vi
khuén N-VT04 va N-VTO06, véi 18,4; 18,0;
5,82 va 6,40 mg P L%, theo cung thu tu.
Ham luong lan dugc hoa tan tir 1an nhém va
1an canxi dao dong khoang 18,0-26,8; 2,40-

26,1 mg P L (LGI) va 5,82-26,9; 20,0-60,0
mg P L (NFB) (Bang 1 va Bang 2). Dong
vi khudn L-VTO08¢ c¢6 ham luong lan duoc
hoa tan tir 14n canxi cao nhat & méi trudng
LGI la 26,1 mg P L va NFB la dong N-
VTO6 véi 60,0 mg P L, thap nhat & ca hai
moi truong (LGI va NFB) 1a dong L-VT05a
vaN-VTO1, 1an luot 14 2,40 va 20,0 mg P L-
1. Qua két qua trén cho thdy hau hét cac
dong vi khuan noi sinh duge phan lap tir ré
va than cdy khom déu c6 kha nang hoa tan
céc loai 1an kho tan nhu 1 1an sit, 1an nhém
va lan canxi.
3.3. Pinh danh vi khuén ndi sinh hoa tan
lan chiu dwoc méi trwong chua tir ré va
than cAy khém trong trén dat phén tai
thanh phé Vi Thanh, tinh Hau Giang
Dong vi khuan ndi sinh hoa tan lan
duoc dinh danh thudc chi Burkholderia va
loai silvatlantica véi ty 1& tuong dong
100%, duoc dit tén Burkholderia
silvatlantica N-VTO06, L-VT08c va L-VT09
(Hinh 3). Két qua so sanh giai trinh tu ciia
dong vi khuan B. silvatlantica N-VT06 va
L-VTO08¢ trén NCBI c6 ty 18 twong dong
100% véi dong vi khuan B. silvatlantica
SRMrh-20 (AY965240.1). Dong vi khuan
B. silvatlantica L-VT09 twong dong véi B.
silvatlantica SRMrh-20 (AY965240.1) va
AB219 (HQ706106.1), voi ty 1€ 100% va
99,8%, theo thir tu.

Burkholderia silvatlantica strain N-VT06
Burkholderia silvatlantica strain L-VT08c
Burkholderia silvatlaniica strain L-VT09

100

—_—
ooz

\‘ Burkholderia silvatlantica strain SRMrh-20 (AY965240.1)
Burkholderia silvatlantica strain AB219 (HQ706106.1)

| Enterobacter hormaechei strain LZH-G4 (OL687492.1)
1l Enterobacter hormaechei strain H1 (MN813961.1)

Prseudomonas soli strain LAMA 1143 (KM272803.1)

Hinh 3. Vi tri dong vi khuan N-VT06, L-VT08c va L-VT09 trén cy pha hé theo trinh ty gen
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Theo nghién ctu Busato va cs.
(2017) bao cao rang dong vi khuin
Burkholderia silvatlantica gitp ting kha
ning cung cap 1an tir cac ngudn 1an kho tan.
Bén canh d6, theo Mannaa va cs. (2019) cho
rang chi Burkholderia co loi cho ciy trong
va thuc déy ting truong. Trong nghién ciru
nay, dong vi khuan da duoc tuyén chon va
dinh danh 1a B. silvatlantica N-VT06, L-
VT08c va L-VT09 co ty 1& twong dong
100%. Ngoai ra, theo Alves va cs. (2016)
cho rang vi khuan B. silvatlantica co kha
ning thuc day cdy bap phat trién, dic biét &
dat c6 do phi nhiéu thap.

4. KET LUAN VA PE NGHI

4.1. Két luan

Tuyén chon dugc 20 dong vi khuén
¢6 kha ning hoa tan lan tét trong diéu kién
pH 4,50 va dong thoi chiu duoc doc chat
AlP* va Fe?*. Hai dong vi khuan L-VT09, N-
VTO6 c6 kha ning hoa tan 1an sét, 1an nhom,
1an canxi t6t nhat, véi ham luwong lan Iuot 1a
16,2; 25,5; 19,7 mg L (L-VTO09) va 34,5;
6,40; 60,0 mg L* (N-VTO06). Hai dong vi
khudn L-VT09 va N-VTO06 c6 ty 18 twong
ddng 100% vai loai vi khuan Burkholderia
silvatlantica.

4.2. e nghi

Panh gia kha ning cung cép lan cia
cic dong vi khuan noi sinh hoa tan lan
Burkholderia silvatlantica N-VT06, L-
VT08c va L-VT09 dén kha ning thay thé
phén lan hoa hoc trén cay khom.
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