KHOA HOC CONG NGHE

PHAN LAP, TUYEN CHON VA BDINH DANH VI KHUAN
CO BINH BAM NOI SINH TU CAY KHOM TRONG
TREN DAT PHEN VI THANH, HAU GIANG

TOM TAT

Ngo Vinh Tuong?, Lé Thi My Thu?,
Ly Ngoc Thanh Xu4n®, Nguyén Qudc Khuwong? *

Muc tiéu nghién cttu nhdm tim ra dong vi khu4n néi sinh ban dia c6 kha ning cung cdp dam tir cay khom
trong trén dat phén. Hai muoi mau ré va than cay khom duoc thu thap tai xa Héa Tién va Tan Tién, thanh pho
Vi Thanh, tinh Hau Giang. Két qué phan lap duoc 42 dong vi khuin néi sinh tir ré va than cay khom trén moi
truong LGI va NFB. Trong do, tuyén chon duoc 13 dong vi khuén co6 kha niang c6 dinh dam trong diéu kién
chua. Dong vi khudn L - VT08c ¢ dinh dam tot nhat véi ham luong dam 0,67 mg NH," L tir méi truong LGI,
dong vi khudn N - VT01 c6 dinh luong dam 2,62 mg NH," L' tir moi truong NFB. Hai dong vi khudn L-VT08c
va N-VTO01 c6 kha nang cung cip IAA 1an luot 1a 33,1 va 11,9 mg L va bi giéi han sinh trueong béi doc chat AP
1a 9,68 va 20,7%, doc chat Fe* 1a 75,4 va 10,1%, theo cung thi tu. Hai dong vi khuian L-VT08c va N-VT01 duoc
dinh danh bang ky thuat 16S rDNA 1a Burkholderia tropica, véi ty 1é twong déng 100%.

T khéa: C6 dinh dam, dat phén, doc chat nhom, doc chat sat, vi khudn noi sinh.

1. BAT VAN BE

Khém (Ananas comosus L. Merril)) 1a loai trai
cay phé bién trén thi truong thé gioi, voi huong vi dé
chiu va duoc danh gia cao vi giau cac thanh phan
dinh duong nhu duong (sucrose, fructose va
glucose), axit hitu co, chat xo, khoang chat (kali,
canxi, magie, phospho, sit va mangan), vitamin (A, B
va C) [1]. Theo thong ké nam 2019, dién tich san
xuat khom trén thé giéi 1a 1.125.307 ha véi san luong
28.179.348 tan va nang suat 1a 25,05 tan ha™. Trong do,
& Viet Nam dién tich canh tac chiém 39.158 ha voi san
luong 707.880 tin va nang suat la 18,08 tan ha' [2].
Dai voi tinh Hau Giang dién tich canh tac khom duwoc
bao cao dén thang 10 nam 2021 1a 2.908 ha voi san
lwong 1a 33.000 tan va nang suat 1a 11,35 tan ha [3].
bam 1a mot chat dinh duong can thiét cho su phat
trién cua cay trong, nén luong lon phan dam duoc st
dung dé dat nang suat cay trong toi da, tuy nhién, sit
dung phan dam hoéa hoc dan dén bat loi cho moi
truong nhu phat thai khi nha kinh, dat bac mau va
déng thoi ciing anh hudng dén chat luong nong san
[4]. Dé khac phuc nhimg bat loi tir phan dam hoa
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hoc, can phai tim mot nguon dam sinh hoc cung cap
cho cay trong. Trong d6, chung vi khuén noi sinh duoc
ching minh 1a bién phap trién vong thong qua kha
nang c6 dinh dam @é thay thé mot phan ngudén phan
b6n hoa hoc va thuc ddy su phat trién ctia cay trong [5].
Cac chi vi khudn noi sinh Bacillus, Burkholderia,
Enterobacter, Gluconacetobacter, Herbaspirillum va
Paenibacillus da duoc ching minh 1a thuc ddy sinh
trudng va phat trién cay trong [6]. Vi khu4n noi sinh
c6 dinh dam duoc tim thay trén nhiéu loai cay gom
khoai lang nhu B. vietnamiensis [7], mia nhu dong
Kosakonia radicincitans [8] va da duoc ing dung dé
giup tang khai luong kho cua ré va chédi, ham luong
dam va nang cao ning suat sinh khéi. Trén cay
khom, cac dong vi khuén c6 dinh dam, hoa tan lan va
téng hop IAA nhu B. tropica va E. hormaechei dugc
phan 1ap tir mau cay thu tai huyén Vinh Thuan, tinh
Kien Giang [9]. Ngoai ra, theo nghién ctru ctia Tran
Thanh Phong, Cao Ngoc Diép (2011) cho thay, hai
dong Burk.7 (TL1-1R) va Burk.8 (MP-L) déu c6 ca ba
dac tinh tot nhat nhu c6 dinh dam, hoa tan lan va
téng hop IAA trong chin dong Burkholderia duoc
phan 1ap tir cay khom tai huyén Tan Phudc, tinh Tién
Giang [10]. Do do, nghién cttu duoc thuc hién nham
tuyén chon vi khu4n noi sinh c6 dinh dam trén cay
khém trong trén dat phén & thanh pho Vi Thanh,
tinh Hau Giang.
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2. VAT LIEU VA PHUONG PHAP
2.1. Vatliéu

Mau ré va than cay khom duoc thu tai ruong
nong dan chuyén canh khom tai xa Hoa Tién va Tan
Tién, thanh pho Vi Thanh, tinh Hau Giang.

Céac moi truong duoc ding dé nuoi cdy vi khuin
bao gom moi truong LGI va NFB dung dé phan lap vi
khuén noéi sinh c6 dinh dam va danh gia kha nang
tiét JTAA, moi truong Burk’s duoc dung dé danh gia
kha nang c6 dinh dam.

Moi truong NFB (g LY voi thanh phan gom: 5
axit malic, 0,5 K,HPO,, 0,2 MgSO,¢7H,0, 0,1 NaCl,
0,02 CaCl,*2H,0, 4,5 KOH, 2 mL vi lwong, 2 mL
bromothymol blue (5% trong KOH 0,2 N), 4 mL
FeEDTA (1,64%), 1 mL vitamin va 20 thach cho méi
truong ran va diéu chinh pH 6,5.

Thanh phan moi truong Burk’s (g L'Y) gom: 0,41
KH,PO,, 0,52 K,HPO,, 0,05 Na,SO,, 0,2 CaCl,, 0,1
MgSO,e7H,0, 0,005 FeSO,e7H,0,  0,0025
Na,MoO,*2H,0, 10 sucrose va 20 thach.

Hoa chat dé pha 1 L moi truong TYGA gdm: 5 g
tryptone, 3 g yeast extract, 1 g glucose va 15 g thach.

Moi truong LGI (g LY) c6 thanh phan gém: 10
sucrose, 0,01 FeCl;#6H,0, 0,02 Na,MnO,*2H,0, 5
mL bromothymol blue (0,5% trong KOH 0,2 N), 10
mL Stock LGI (0,2 ¢ K,HPO,, 0,6 g KH,PO,, 0,2 g
MgS0,¢7H,0, 0,02 g CaCl,) va 20 thach cho moi
truong ran va diéu chinh pH méi truong 1a 5,5 - 6,0.

Nong do AP+ 2.500 mg L duoc chudn bi tir hop
chat AICl;*6H,0 va nong do Fe® 5.000 mg L' tir
FeSO,7H,0.

2.2. Phuong phap
2.2.1 Thu mau ré va thin

Mau ré va than khom duoc chon tir cay khong bi
bénh va phat trién t6t ¢ giai doan 8 thang tudi. Sau
d6, mau duoc trir lanh va dem vé phong thi nghiém
dé phan lap vi khuan. Trong d6, thu 10 mau & méi dia
diém tai x4 Hoa Tién va Tan Tién.

2.2.2 Phan Iap vi khuan noi sinh co dinh dam tr
cdy khom

Mau ré va than khém duoc rita sach bang nuéc
may, cat thanh timg doan nho. Can 2 g mau cho vao
binh tam giac 250 mL va thém 10 mL cén 96%, mau
duoc lac nhe trong 10 phut, rita sach mau bang nudc
cat vo tring 3 lan, mdi lan rtra trong 5 phut. Tiép

theo, b6 sung 5 mL calcium hypochloride 2%, lac
trong 10 phut, sau do, rtra lai mau bang nudc cat vo
trung 4 lan (5 phat 1an™). Hat 200 pL nudce rita 1an tha
4 trai déu trén moi truong TYGA, 01 30°C, 48 gio. Cac
dia moi treong khong xuat hién khuén lac cho thay
mau da dat yéu cau. Sau d6, mau duoc gia nhuyén
bang coi stt, them 1 mL nudc cat vo tring va khudy
déu. Hat 500 pL dich trich mau cho vao 6ng nghiém
chtta moi truong LGI va NFB ban dic, véi 3 1an lap
lai cho méi nghiém thic. Pay kin cac 6ng nghiém va
11 30°C trong 2 - 4 ngay dén khi xuat hién 16p mang
mong trén bé mat moi truong. Lop mang mong chira
vi khudn noi sinh duoc trai sang moi truong LGI va
NFB ran khong dam va @ & nhiét do 30°C trong 48
gi0. Sau khi xuit hién khudn lac tién hanh cay
chuyén sang cac dia moéi truong twong tmg 2 - 3 lan
cho dén khi khuén lac dat thuan. Trong truong hop,
trong cung 1 dia, cac khuédn lac c6 hinh thai khac
nhau duoc chuyén sang 1 dia khac voi ky hiéu a, b, ¢
vad.

2.2.3. Tuyén chon vi khudn noi sinh séng trong
diéu kién chua

Tat ca 42 dong vi khuin noi sinh thuan duogc
nuoi trong diéu kién pH 4,50. St dung 10% (2 mL)
dich khudn c6 gia tri ODg, 1a 0,5 cho vao ong
nghiém 50 mL c6 chta 18 mL dung dich méi truong
LGI hoac NFB long, méi dong duoc thuc hién voéi 3
lan 1ap lai. TAt ca cac 6ng nghiém duoc lac trén may
lac & toc do 120 vong phat! & diéu kién toi trong 48
gio. Sau d6, cac dung dich nay duoc do trén may so
mau & buoc song 660 nm. Cac dong vi khuan dat gia
tri ODgg 16m hon 0,5 sau 48 gio 01 duoc st dung dé
tuyén chon vi khuin c6 kha nang c6 dinh dam.

2.2.4. Tuyén chon vi khuan noi sinh c6 dinh dam

Tat ca 21 dong vi khuédn noi sinh cay khém phan
lap tir moi truong LGI va NFB chiu duoc diéu kién
chua trit & diéu kién 4°C va duoc stt dung danh gia
kha nang c6 dinh dam va téng hop IAA.

Pinh lrong kha nang cé dinh dam: 21 dong vi
khuan chiu duoc diéu kién pH thap duwoc nudi trong
moi truong Burk’s long khong dam dé danh gia kha
nang co dinh dam. Huat 1,0 mL dung dich méi dong vi
khudn da duoc diéu chinh ODg, = 0,5 cho vao ong
nghiém chta 9 mL moéi truong Burk’s long khong
dam, moi dong vi khuédn twong tmg voi 3 lan lap lai.
Sau d6 dung dich duoc lic voi toc do 120 vong phat?
& diéu kién t6i. Dung dich méi truong Burk’s khong
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¢6 vi khudn duoc str dung lam mau doi ching. Sau 48
gio 1, 1,0 mL dung dich vi khuan duoc hut dé ly tam
& toc do 10.000 vong phut! trong 15 phut. Phuong
phap hién mau blue phenol dugc st dung dé dinh
lwong dam dung dich sau ly tam & budc song 640 nm
trén may quang pho [11].

DPinh hrong IAA: Tat ca 10 dong vi khudn co kha
nang chiu dugc moi truong chua va kha nang c6 dinh
dam duoc st dung dé danh gia kha nang cung cap
IAA trong moi truong LGI va NFB véi pH 4,50. B6
sung tién chat trytophan (100 pg L') nham hé tro
téng hop IAA. Hat 1,0 mL dung dich cac dong vi
khuin c6 gia tri ODgg ¢ 0,5 cho vao 6ng nghiém c6
chita sdn 9,0 mL moi truong LGI va NFB da co
trytophan va 1 trong 48 gid, méi dong vi khu4n tuong
ung voi 3 lap lai. Doi voi mau doi chung, st dung
dung dich moi truong cé trytophan ma khong c6 b6
sung vi khuan. Ti€p dén 1a 1,0 mL dung dich vi
khuin duoc hat dé ly tam ¢ toc do 10.000 vong phut?
trong 15 phat. Ham luong IAA duoc xac dinh bang
phuong phap so mau Salkowski va dugc thyc hién
nhu sau: 0,75 mL dung dich trich da duoc ly tam
duoc tron voi 3,0 mL tac chat Salkowski (4,5 g L!
FeCl; trong 10,8 M H,SO,) va Gt & nhiét do phong
trong 20 phut. Sau d6, ham luong IAA duoc do &
budc séng 535 nm [12].

2.2.5. Panh gid kha nang chiu duwoc mori truong
chua

Lay 10% dich nuoi cay c6 gia tri ODgg, = 0,5 thém
vao ong nghiém c6 chira 90% moi truong LGI va NFB
pH 4,50, da duoc diéu chinh néng do Al** cudi cung
la 68 mg AP** L', Tuong tu, thuc hién d6i véi mau
khong c6 bo sung Al*, voi ba lan lap lai cho méi
dong vi khudn. Sau 72 gio G, sy phat trién cta vi
khuin duoc xac dinh bing cach do do duc trén may
quang phé & buodc sé6ng 660 nm. Tinh su gioi han cta
vi khuan dua trén hiéu trong diéu kién khong c6 bo
sung AP so voi c6 b sung AP*. Tuong tu, xac dinh
su giéi han sinh trudng cta vi khuan trong diéu kién
doc chat Fe?* & nguong 250 mg Fe? L.

2.2.6. Pinh danh vi khuan noi sinh cé' dinh dam

Hai dong vi khuin da tuyén chon duwoc nuéi 48
gio trong moi truong LGI va NFB. Sau d6, 2 mL
khuén lac dugc hut dé ly tam & toc do 10.000 vong
phut! trong 5 phuat nham thu duoc t€ bao d@é trich
DNA bang Genomic DNA Prep Kit (BioFACT™),
theo huéng dan ctia nha san xuat. Nong do va do

thuan duoc kiém tra trén 1,0% w/v agarose gel bang
dien di. San phdm DNA duogc khuéch dai gen ma hoa
16S rRNA bang ky thuat PCR véi cap modi P515FPL
va P13B [13] nhu mo ta trong iProof™ High-Fidelity
PCR Kit - Bio - Rad (BioRad, Hercules, CA) bhdi
T100™ thermo cycler (BioRad) cho vi khudn noi
sinh. Kich thuéc ctia san phdm PCR duoc so véi
thang DNA chuén dé xac nhan vi tri cac band kich
thuoce 1.500 bp doi voi vi khudn noi sinh. San pham
PCR duoc tinh sach bang TIANquick Midi
Purification Kit (Tiangen Biotech Ltd., Beijing,
China) theo huéng dan nha san xuit. Sau do do
thuan duoc kiém tra lai trén 1,0% w/v agarose gel
bang dién di. San pham PCR da tinh sach duoc giai
trinh ty bang may giai trinh te dong tai Macrogen
DNA Sequencing Service (Macrogen, Seoul, Korea).
Phan mém BioEdit, phién ban 7.0.5.3 va phan mém
ChromasPro, phién ban 1.7 duoc st dung dé phan
tich két qua gii trinh tu véi sic phé [14]. Giai trinh
te cac dong vi khudn duoc so sanh vai céc trinh tu c6
sin trong ngan hang gen bang cong cu Basic Local
Alignment Search Tool (BLAST) cta National Center
for Biotechnology Information (NCBI) dé xac dinh
mtc do twong dong.

2.3. Xir ly s6 lieu

S6 lieu duoc phan tich thong ké bang phan mém
SPSS phién ban 13.0, so sanh cac gia tri trung binh
gitta cac dong vi khudn bang phép kiém dinh
Duncan.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan lap vi khuén ndi sinh c6 dinh dam tie ré
va than cay khom tréng trén dat phén tai thanh phd
Vi Thanh, tinh Hau Giang

3.1.1. Phan I3p vi khuan tir ré va than cdy khom

Két qua phan lap va lam thuan dwoc 26 dong vi
khu4n noi sinh trén moi truong LGI va 16 dong vi
khuén trén moi truong NFB tir 20 mau ré va than cay
khom. Dic tinh cia cac khuédn lac duoc thé hién &
bang 1. Trong do, dong vi khudn dugc phan lap trén
moi truong LGI va NFB chi yéu la mau trang duc véi
ty 1é 1an luot 65,4 va 62,5%. Dong vi khuan phan lap
¢6 hinh dang tron va dang bia nguyén chiém wu thé &
ca hai méi truong LGI (véi ty 1& 73,1 va 92,3%) va
NFB (voi ty le 87,5 va 68,8%). Do ndéi mo dao dong tir
30,8 dén 69,2% s6 dong trén moi truong LGI va
khoang 6,20 - 75,0% trén moi truong NFB. Bén canh
d6, cac dong vi khuédn c6 kich thuéc cha yéu 1 - 2
mm chiém ty 1é 76,9% (LGI) va 81,3% (NFB).
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Bang 1. Dic tinh khuin lac néi sinh tir ré va than khém trén moéi truong LGI va NFB

LGI NFB
bac tinh S6 dong vi khuén A 0 S6 dong vi khuin " 1a 70
(dong) Ty le (%) (dong) Ty le (%)
Trang duc 17 65,4 10 62,5
o Trang trong 3 11,5 3 18,8
M
au sac Vang 5 19,2 2 12,5
Héng 1 3,90 1 6,20
. Bia nguyén 24 92,3 11 68,8
Dang bia Bia rang cua 2 7.70 5 31,2
ft mo 18 69,2 12 75,0
Do néi mo Mo vita 8 30,8 3 18,8
Mo cao 0 0 1 6,20
Hinh dang Tron 19 73,1 14 87,5
o Que 0 0 0 0
khuan lac
Ovan 7 26,9 2 12,5
, , <1 4 15,4 1 6,20
ch(};trﬁ‘)m 1-2 20 76,9 13 813
>2 2 7,70 2 12,5

3.1.2. Khd nang chiu moi truong chua cua cic
dong vi khuan

Trong 42 dong vi khuan noi sinh duoc lam
thuan, c6 13 dong vi khudn phan lap trén moi truong
LGI va 8 dong vi khuin phan 1ap trén moi truong

NFB c6 gia tri ODgg, 16n hon 0,5 & nguong pH 4,50.
Trong do, trén moi truong LGI va NFB s6 dong vi
khuén c¢6 gia tri ODgg, 16n hon 1,0 1a 2 va 1, theo thi
te (Hinh 1).

a4

Tén suit

Tin suit

(a)
Hinh 1. Kha ning chiu duoc moéi truedng chua ctia cac dong vi khuin phan 1ap tir méi trueong
(@) LGIva (b) NFB

3.2. Tuyén chon vi khuin néi sinh ¢ dinh dam
tir ré va than cay khom trong trén dit phén tai thanh
phé Vi Thanh, tinh Hau Giang

32.1. Kha nang cé dinh dam va tong hop IAA
cua vi khuan noi sinh duoc phan Iip tr moi truong
LGI

Bang 2 cho thdy, ham luong dam c6 dinh cta
cac dong vi khuin noi sinh phan lap tir ré va than cay
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(b)

khom trén moéi truong LGI khac biét c6 y nghia
thong ké & muic 5%. Ham luong dam c6 dinh ¢ dong
vi khudn L-VT05a dat cao nhat (0,80 mg NH," L),
tiép dén 1a cac dong vi khuan L-VT02, L-VI03, L-
VT05b va L-VT09, dat lan luot 1a 0,74, 0,75, 0,73 va
0,75 mg NH,* L. Bén canh d6, ham luong dam c6
dinh thap duoc ghi nhan & cac dong vi khuan L-VT04
va VT10 lan luot 1a 0,47 va 0,49 mg NH,* L.
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Bang 2. Him lugng dam va IAA ctia cac dong vi khudn néi sinh phén 14p tir ré& va than cay khom

trén méi treong LGI
Dong vi khudn Ham luong dam (mg NH,*L?) Ham luwong IAA (mg LY)

L-VT01 0,58+ 0,01 -
L-VT02 0,742 + 0,01 -
L-VT03 0,75 + 0,06 -
L-VT04 0,478 + 0,01 -
L-VT05a 0,80+ 0,03 17,0+ 0,90
L-VT05b 0,732 + 0,03 26,2> + 0,95
L-VT05c 0,53 + 0,04 -
L-VT08a 0,72 + 0,10 30,12> + 2,75
L-VT08b 0,63% + 0,01 33,5+ 2,75
L-VT08c 0,67¢¢ + 0,05 33,12+ 2,80
L-VT08d 0,53 + 0,04 31,32+ 2,08
L-VT09 0,75 + 0,03 30,12> + 2,08
L-VT10 0,49¢ + 0,01 -

Mtic y nghia * *
LSDy s 0,04 2,20

CV %) 6,90 7,99

Ghi chi: Nhimg ky tir theo sau chir s khdc nhau Ia khac biét co y nghia thong ké; *: khac biét cd y nghia

thong ké ¢ muic 5%.

Ham luong IAA cta cac dong vi khudn noi sinh
phéan 1ap tir ré va than cay khéom trén moi truong LGI
khéc biét c6 y nghia thong ke & mic 5%. Ham luong
IAA duoc téng hop & dong vi khudn L-VI08a, L-
VT08b, L-VI08c, L-VI08d va L-VI09 dat tuwong
duwong so v6i nhau, véi 30,1, 33,5, 33,1, 31,3 va 30,1
mg L%, theo thit tv. Tuy nhién, cac dong vi khuin L-
VT05b, L-VT08a va L-VT09 c6 ham luong IAA téng
hop twong dwong véi nhau, voi 26,2, 30,1 va 30,1 mg
L. Ham luong IAA téng hop & dong vi khuan L-
VT05a dat 17,0 mg L! (Bang 2).

322 Kha nang c6 dinh dam va tong hop IAA
ctia vi khuan noi sinh phan Iap tir moi truong NFB

Bang 3 cho thay, ham luong dam duoc c6 dinh
boi cac dong vi khudn noi sinh phan 1ap tir ré va than
cay khom trén moéi truong NFB khac biét ¢6 y nghia
thong ké & miec 5%. Trén moi truong NFB ham luwong
dam duoc c6 dinh cao nhat & dong vi khuidn N-VT03,
v6i 9,10 mg NH,* L' va thap nhat 1a dong vi khuin N-
VTO06, voi 0,23 mg NH,* L. Ham luong dam c6 dinh
ctia cac dong vi khuan N-VT01, N-VT04, N-VT05, N-
VT07, N-VT07a va N-VT08 dao dong tir 2,31 dén 7,30
mg NH," L.,

Bang 3 cho thiy, ham luwong IAA duoc téng hop
boi cac dong vi khuan phan 1ap trén moi truong NFB

khac biét co y nghia thong ke & mitc 5%. Ham luong
IAA téng hop ctia dong vi khudn N-VT01 va N-VT06
cao twong duong nhau, voi 11,9 va 15,2 mg L, theo
cung th tu. Ham luong IAA téng hop thap nhat &

dong vi khuan N-VT04 (6,99 mg LY.

Béang 3. Ham luong dam va IAA ciia cac dong vi
khu4n noi sinh phén lap ti ré va than cay khom trén

moi truong NFB
Dong vi Ham luong dam | Ham luong IAA
khuan (mg NH, LY (mg LY
N-VT01 2,624+ 0,39 11,9+ 2,11
N-VT03 9,10 + 0,61 -
N-VT04 2,319+ 0,50 6,99 + 1,83
N-VT05 5,13°+1,75 -
N-VT06 0,23°+ 0,00 15,2*+ 0,92
N-VTO07 5,88 + 0,33 -
N-VT07a 7,30+ 0,77 -
N-VT08 6,75 + 1,45 -
Mt y nghia * *
LSD, s 0,91 1,96
CV (%) 18,6 14,9

Ghi chiu: Nhimg ky tir theo sau chir s6 khac
nhau 4 khac biét co y nghia thong ké; *: khac biét co
v nghia thong ké ¢ muc 5%,
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3.3. Sur giéi han sinh trudng cta vi khuin néi
sinh ¢ dinh dam trong diéu kién doc chat AP+ va

Fe2+
100 -~

75 A

50 A

Gigi han sinh truong (%)

331 Anh huong cia AP va Fe* dén sinh
truong cia vi khuan noi sinh cé' dinh dam duwroc phan
1ap tirmoi truong LGI

A

B Al
Fe?*

Dong vi khudn néi sinh ¢é dinh dam tir méi trudmg LGI

Hinh 2. Anh hwéng ctia AP* va Fe? dén sinh truéng ctia vi khudn noi sinh c6 dinh dam duwoc phan lap
tr méi truong LGI.
Ghi chu: cdc ky tir in thuong/in hoa thuong duroc so sanh trong cung mot nhom.

Hinh 2 cho thdy, gi¢i han sinh truéng cta vi
khuén noi sinh bi anh huong boéi doc chat Al va
Fe?* duoc phan lap trén moéi truong LGI khac biét c6
y nghia thong ké & mutc 5%. Giéi han sinh truong
ctia dong vi khuén bi anh hudng bdi AI** cao nhat 1a
L-VT08a, voi 76,5% trong khi d6 dong vi khuan L-
VTO08¢ va L-VT08d bi anh hudng thap hon, voi 9,68
va 12,7%. Cac dong vi khuan L-VT05a, L-VT08b va L-
VTO09 c6 ty 1é anh huéng dao dong 27,9 - 41,5%. Bén
canh d6, gi¢i han sinh trudong ctia dong vi khuan L-
VT05a va L-VT09 bi anh huong boi Fe* cao tuwong
duwong nhau, voi 91,2 va 91,4%, theo cung tha tu,
dong vi khuédn chiu anh hudéng ctia Fe* thap nhat la
L-VT08b, voi 65,9%. Cac dong vi khuidn L-VT08a, L-
VT08¢c va L-VIT08d co6 ty 1é bi anh huwéng khoang
70,0 - 75,4%.

332 Anh huong cia AP vi Fe?* dén sinh
truong cia vi khuan noi sinh cé' dinh dam duwroc phan
Iap tir moi trirong NFB

Dboc chat AI** gay ra su giéi han sinh truong doi
voi cac dong vi khudn N-VT01, N-VT04 va N-VT06 la
twong duong nhau, voi ty 1é bi anh huong dén sinh
truong dao dong tie 20,7 - 31,0%. Tuy nhién, giéi han
sinh trudng cta vi khudn bi anh hudng boi Fe?* duoc
phan 1ap tir moi truong NFB khac biét ¢6 y nghia
thong ké & muic 5%. Dong vi khudn N-VT06 bi anh
huong boi Fe?* dén gioi han sinh trudng, voi ty lé
15,7% cao hon so v6i dong vi khuan N-VT04 (6,89%)
va tuong duong v6i dong vi khuan N-VT01 (10,1%)
(Hinh 3).

100 -

75 -

50 A 8 AP
g Fe

Gidi han sinh truong (%)

N-VTOI N-VT04
Dong vi khuin noi sinh cb dinh dam tlr moi truong NFB
Hinh 3. Anh huéng ciia AP+ va Fe? dén sinh truéng
ctia vi khuén noi sinh ¢d dinh dam duoc phan lap tir
moi truong NFB

Ghi chu: cdc ky twr in thurong/in hoa thuong duoc
so sdanh trong cung moét nhom.

Két qua phan tich trén da tuyén chon duoc hai
dong vi khuan L-VT08c va N-VT01 c6 ham luong
dam, ham lwong IAA, gi6i han sinh trudéng bdi doc
chat AP+ va Fe?* dat két qua tot hon so voi cac dong
vi khué4n con lai. Do d6, hai dong vi khuan L-VT08c
va N-VT01 duoc tuyén chon va tién hanh dinh danh
(Bang 2-3 va hinh 2-3).

3.4. Pinh danh vi khuin ndi sinh c6 dinh dam
chiu dwoc méi trudng chua va doc chat AP va Fe? tir
ré va than cay khom trong trén dit phén tai thanh
phd Vi Thanh, tinh Hau Giang

Két qua so sanh giai trinh tr ctia dong vi khuin
N-VTO01 trén NCBI c6 ty le tuong dong voi B. tropica
S40-2 (KT337493.1) va S41-2 (KT337498.1); dong vi
khudn L-VI08c twong dong véi B tropica

N-VT06
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BRUESC674 (KT390891.1) va CACua-100
(HQ023272.1), voi ty 1& 100% cho ca hai dong. Dong
vi khuén noi sinh ¢6 dinh dam duoc dinh danh thuoc

chi Burkholderia va loai tropica véi ty 1é twong déng
100% va duoc dat tén Burkholderia tropica N-VT01 va
L-VT08c (Hinh 4).

Burkholderia tropica strain N-VT01

Burkholderia tropica strain L-VT08c
Burkholderia tropica strain S40-2 (KT337493.1)

100

—
0.0z

Burkholderia tropica strain S41-2 (KT337498.1)
Burkholderia tropica strain BRUESC674 (KT390891.1)
Burkholderia tropica strain CACua-100 (HQ023272.1)

[ Enterobacter hormaechei strain LZH-G4 (OL687492.1)
10— Euterobacter hormaechei strain H1 (MNB13961.1)

F: nas soli strain LAMA 1143 (KM272805.1)

Hinh 4. Vi tri dong vi khudn N-VT01 va L-VT08c trén cay pha hé theo trinh ti gen

3.5. Thao luan

Cay khom thich nghi tot trong pham vi pH 4,5
5,5, nhung gia tri pH thap 1a nguyén nhan dan dén Al
va Fe két taa trong dat [15]. Tuy nhién, nghién ctu
ctia Chen va Lin (2010) cho théy, nong do Al** & mirc
300 pM AICl,; gay anh hudng dén ré va su phat trién
ctia cay khom [16]. Do d6, nghién ctru nong do AP+
va Fe* 1an luot 1a 68 mg L' va 250 mg L dé danh gia
kha nang chiu dung diéu kién doc chat cua vi khuén.

Vi khudn noéi sinh c6 dinh dam duwoc dé xuat dé
stt dung nhu mot loai phan boén sinh hoc thay thé
phan bon héa hoc nhiam giam chi phi san xuat va cai
thién moi truong va thac ddy su phat trién cay trong
[17]. Co6 dinh dam sinh hoc 1a co ché thiét yéu dé
g6p phan san xuat nong nghiép bén vimg [17]. Theo
Bui Thanh Pao va cs (2021), ham luwong dam duoc
cac dong vi khudn néi sinh c6 dinh trén cay dau
phong dao dong 0,08-2,25 mg NH,* L [18]. Trong
nghién ctru ndy, cac dong vi khuidn duwoc phan lap
trén cay khom duoc nudi cay trong moi truong LGI
ham luong dam duoc c6 dinh dao dong 0,47-0,80 mg
NH,* L}, cao nhat la dong vi khuidn 1-VT05a dat 0,80
mg NH,* L, thap nhat 1a dong vi khu4dn L-VT04 dat
0,47 mg NH,* L'! (Bang 2) va trén moi truong NFB
dao dong khoang 0,23-9,10 mg NH,* L}, cao nhat 1a
dong vi khudn N-VT03 dat 9,10 mg NH,* L, thap
nhat 1a dong vi khudn N-VT06 dat 0,23 mg NH,* L!
(Bang 3). Qua két qua trén cho thay cac dong vi
khuin duoc tuyén chon tir cdy khom déu co kha
nang c6 dinh dam va c6 tiém ning cao dé ing dung
trong nong nghiép.

IAA 1a moét trong nhing hormone quan trong
nhat trong viéc kich thich su phat trién va ting
truong & cay trong [19]. Al-Hosni va cs (2018) da st
dung vi khuan noi sinh dé san xuat IAA nham thac

d4y sinh trudng va nang suit cay trong [20]. Theo
két qua nghién ctru ctia Liva cs (2017) cho thdy, cac
dong vi khuan noi sinh duoc phan 1ap trén cay mia c6
ham luong IAA duoc tong hop dao dong tir 312,07 -
13,12 pg mL! trong moi truong bé sung tryptophan
[21]. Dai v6i nghién cttu nay, cac dong vi khuédn duoc
phan 1ap trong moéi truong LGI c6 ham luong IAA
téng hop dao dong 17,0 - 33,5 mg L! va trén moi
truong NFB dao dong tir 6,99 - 15,2 mg L'! (Bang 2 va
3). Diéu nay cho thay, cac dong vi khudn déu s¢ hitu
déng thoi kha nang c6 dinh dam va tong hop ham
luong TAA.

Bén canh d6, vi khu4n noi sinh c6 tiém nang cai
thien doc chat Al* va Fe* trong dat phén. Nghién
cttu ctia Nguyén Quoc Khuong va cs (2020b) cho
thdy, ham luong Fe® trén dat canh tac khom tai
thanh pho Vi Thanh, tinh Hau Giang dao dong tir
1,21 - 3,90 g kg va ham lwong AI** dao dong 0,14 -
4,43 meq AI** 100 g [22]. Ham luong doc chat AP+ va
Fe?* cao 1a yéu t6 chinh gi6i han sinh treong va nang
suat trén dat phén [23], gay han ché sy hip thu dinh
duong va tang kha nang tich liy doc chat trong cay
[24]. Trong nghién cttu nay cac dong vi khuin duoc
phan lap trén hai moi truong LGI va NFB déu co6 kha
nang cai thién doc chat AP va Fe?*. Trén moi truong
LGI, dong vi khuédn bi gi6i han sinh truong boi AP+
cao nhat 1a L-VT08a (76,5%), diéu nay c6 nghia la kha
nang sinh truéng va song sot ctia vi khuan L-VT08a
nay rat thap. Nguoc lai, dong vi khudn L-VT08c bi
anh huong thap nhat, do do, dong vi khudn L-VT08¢
c6 tiém nang cai thién doc chat AP+, Déi voi doc chat
Fe?*, dong vi khuin bi 4nh hudng cao nhat 1a L-VT09
(91,4%), thap nhat 1a dong vi khuan L-VT08b (65,9%),
Fe?* cing gay anh huong cang cao dan dén kha niang
sinh trudng, phat trién cta vi khuin cang thap (Hinh
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2). Cac dong vi khuin phan lap tir moéi truong NFB bi
anh huong boi AP dao dong tir 20,7 - 31,0% va Fe?
dao dong khoang 6,9-15,7% (Hinh 3). Theo nghién
ctru Nguyén Quéoc Khuong va cs (2020c) cho thay, sit
dung vi khudn Rhodopseudomonas palustris lam
giam ham luong AI* va Fe? trong dat phén tuong
ung voi 2,40 - 23,20% va 3,07 - 20,12% [23]. Viéec sir
dung vi khuan R palustris mang lai tiém nang lon
trong viéc cai thién doc chat Al* va Fe? [25]. Bén
canh do, vi khudn R. palusstris VNW64 cho thay hiéu
qua nhat dé giam AP** va Fe? trong dat phen [26].

Nghién cttu ctia Puri va cs (2017) cho thay, chi
vi khudn Burkholderia c6 kha nang thuc diy sinh
truéong va phat trién cay tréong [6]. Doi voi nghién
ctru nay, dong vi khuan N-VT01 va L-VT08c da duoc
dinh danh 1a dong Burkholderia tropica. Két qua nay
tuong tu voi nghién cttu ctia Cao Ngoc Diep, Nguyén
Thanh Diing (2010), dong B. tropica LK4 cing da
tim thdy & cay khom [9]. Ngoai ra, nghién ctu cta
Tran Thanh Phong, Cao Ngoc Diép (2011) cho thay,
dong vi khudn B. tropica Bur.7 (TL1-1R) duoc phan
lap trén cay khom tai huyén Tan Phudc, tinh Tién
Giang [10].

4. KET LUAN VA BE NGHI

4.1. Két luan

Phan 1ap duoc 42 dong vi khuén néi sinh tir ré va
than cay khom duoc trong trén dat phén. Tuyén
chon duwoc 13 dong vi khuén vira c6 kha nang co dinh
dam va tong hop IAA tot trong diéu kién pH 4,50. Hai
dong vi khu4n ¢6 dinh dam da duoc tuyén chon co
kha nang cung cap ham luwong dam, t6ng hop IAA,
kha nang gidi han sinh truéng trong méi truong cé
chtta doc chat Al* va Fe?* tot nhat la dong vi khuén L-
VT08c (0,67 mg NH,* L'}, 33,1 mg L, 9,68 va 75,4%
tréen moi truong LGI) va N-VT01 (2,62 mg NH,* L1,
11,9 mg L}, 20,7 va 10,1% trén moi truong NFB). Hai
dong vi khuian L-VT08c va N-VI01 c6 ty lé tuong
déng 100% voi dong vi khuan Burkholderia tropica.

4.2. Dé nghi

Ung dung vi khudn noi sinh ¢6 dinh dam da
duoc tuyén chon vao diéu kién thuc t€ ngoai déng
ruong. Khao sat kha nang thay thé phan dam ure cta
cac dong vi khuén noi sinh trén cay khom va cac loai
cay trong can khac.
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ISOLATION, SELECTION AND IDENTIFICATION OF NITROGEN FIXING ENDOPHYTIC
BACTERIA FROM PINEAPPLE CULTIVATED ON ACID SULFATE SOILS IN VI THANH CITY,
HAU GIANG PROVINCE

Ngo Vinh Tuong, Le Thi My Thu,
Ly Ngoc Thanh Xuan, Nguyen Quoc Khuong
Summary

The objective of this study was to select indigenous endophytic bacterial strains possessing the ability of
nitrogen fixation from pineapple on acid sulfate soils. Twenty samples of roots and stems were collected in
Hoa Tien and Tan Tien communes, Vi Thanh city, Hau Giang province. Results showed that forty-two
endophytic bacterial strains were isolated from the roots and stems of pineapple on LGI and NFB media. In
which, there are the thirteen bacterial strains with high ability of fixing-nitrogen under acidic condition.
Strain L-VT08c produced the highest NH," content, with 0.67 mg NH,* L'! from LGI medium while strain N-
VTO01 obtained the highest NH,* concentration, with 2.62 mg NH," L' from NFB medium. Strains L-VT08c
and N-VTO01 synthesized the indole acetic acid content of 33.1 mg L' and 11.9 mg L", and were limited the
growth by AP* and Fe* toxicity, respectively, 9.68 and 20.7%, 75.4 and 10.1%. Strains L-VT08c and N-VT01
were identified as Burkholderia tropicaby 16S rDNA sequence, with 100% similarity.

Keywords: Acid sulfate soils, aluminum toxicity, endophytic bacteria, ferrous toxicity, nitrogen fixation.
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