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TOM TAT

Muc tiéu clia nghién ctru la xac dinh dwoc dong vi khudn ndi sinh trong cay dinh ldng c6 kha nang cé dinh dam.
Tt ca 13 mau la va 11 mau ré cay dinh lang thu thap tai huyén Tri Tén, tinh An Giang dwoc st dung dé phan Iap vi
khuan néi sinh ¢ dinh dam trén mai trwdng NFB khéng dam. Két qua phan 1ap dwoc 51 dong vi khuén néi sinh 14 va
ré cay dinh l&ng, v&i 41 dong vi khuén cé khé néng chiu dwoc méi trwdng pH 5,0. Trong dd, dong vi khuan LP5-L1
c6 kha nang cbé dinh dam tét nhét, véi ham lwong 35,3 + 5,24 mg/l. Tuy nhién, dong vi khudn dwoc chon 1a LP1-R4
ciing c6 kha nidng cb dinh dam tét, ddng thdi hoa tan 1an va tdng hop axit indole-3-acetic 1an lwot 1a 31,6 + 0,39,
18,8 + 0,78 va 6,65 * 0,26 mg/l. Dong vi khuan dwoc tuyén chon dwoc dinh danh dwa trén kj thuat 16S rDNA la
Bacillus circulans LP1-R4. Can thir nghiém hiéu qua cia dong vi khuan da tuyén chon dén cung cap dwéng chat N
cho cay dinh l&ng trong diéu kién nha lwdi va ddng rudng.

T khoa: C6 dinh dam, dinh lang, Polyscias fruticosa L. Harms, vi khu&n ndi sinh.

Isolation, Selection and Identification of Nitrogen Fixing Endophytic Bacteria
from Ming aralia (Polyscias fruticosa L. Harms)

ABSTRACT

The objective of study was to determine nitrogen fixing endophytic bacteria from Polyscias fruticosa (L.) Harms.
Thirteen leaves and 11 root samples Ming aralia collected in Tri Ton district, An Giang province were used for
isolating nitrogen fixing endophytic bacteria on NFB medium with free nitrogen. Results showed that the 51 isolates
were isolated from leaf and root Ming aralia, in which 41 strains possessed the acidic resistance at pH 5.0. Strain
LP5-L1 showed highest nitrogen fixing activity, with the ammonium content of 35.3 + 5.24 mg/l. However, strain
LP1-R4 was selected for their functions to produce N, P and IAA with 31.6 + 0.39, 18.8 + 0.78, and 6.65 £ 0.26 mg/l,
respectively. The selected strain was identified as Bacillus circulans LP1-R4 based on 16S rDNA nucleotide
sequences. The efficacy of a selected strain should be evaluated for replacing N for Ming aralia in pot and
field conditions.

Keywords: Endophytic bacteria, Ming aralia, Polyscias fruticosa L. Harms , nitrogen fixation.

1. DAT VAN P& Tién trinh o5 dinh dam sinh hee duge xem 1a
‘ mot giai phap tiém nang dé giam thiéu su dung
Trong ndéng nghiép, dam 1la dudng chat phan dam héa hoc (Agtuca & cs., 2020). Ngoai

quan trong d6i véi su phat trién cla ciy trong ra, lan 12 mot dudng chat da lugng can thiét cho

(Moreau & cs., 2019). Tuy nhién, st dung phin su phat trién cta cdy trong vi ham lugng lan dé

dam vo6 co dan dén nhiing bat lgi vé méi truong. tiéu trong dat thap. Vi vay, cung cap day du lan
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cho cay trong 14 mot yéu cAu quan trong dé dat
ning suat t61 uu (Ryan & cs., 2012; Lucero &
cs., 2021). Bén canh d6, chat kich thich sinh
trudng thuc vat nhu axit indole-3-acetic (IAA)
cling g6p phin thic ddy su phat trién cia cay
trong nhu ting sinh khoi va nang suét
(Cakmakey & cs., 2021). Vi khuén noi sinh c6
kha ning c6 dinh dam ciing s6 hitu cac chtc
ning khac nhu hoa tan 1an va san sinh cac chat
kich thich sinh trudng thuc vat dé ting ning
suit cdy tréng (Ahmad & cs., 2013). Dinh lang
(Polyscias fruticosa (L.) Harms) 14 mét trong
nhiing ciy duge liéu phd bién (Bui Dinh Thach
& cs., 2016), thudc chi 16n tha hai trong ho
Araliaceae, v6i 159 loai va phan bé tit chau Phi
dén cac dao phia dong Thai Binh Duong (Bean,
2015). Trong do6, c6 7 loai va 1 giéng dudc tim
thay 6 Viét Nam (La Dinh MGdi & cs., 2013).
Péng thoi, day la cay dudc liéu nén sinh khéi
cdy trong dudc st dung truc tiép, viéc thay thé
mdt phan phan héa hoc (Yarte & cs., 2020) bing
ngudn dinh dudng tit vi khudn ban dia 1a can
thiét. Tuy nhién, cac dong vi khuéin ¢§ dinh dam
phan lap tu cdy dinh lang chua dugdc nghién
ctu. Chinh vi vay, nghién ctu dugc thuc hién
nhdm tuyén chon vi khudn néi sinh cay dinh
ling c6 kha ning cung cdp dam cho cay trong.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat lidu

Muodi ba mau 14 va 11 mau ré dinh lang la
nhé duge thu tai 3 x4 Chau Ling, An Cu va
Luong Phi, huyén Tri Tén, tinh An Giang vao
thang 2 nam 2019.

Thanh phan ctia méi truong NFB pha cho 11
gbm: bHg axit malic, 5g K,HPO, 0,2g
MgSO, 7H,0, 0,02g CaCl,, 0,1g NaCl, 4,5g KOH,
4ml FeEDTA (1,64%), 2ml dung dich nguyén t& vi
lugng, 1ml dung dich vitamin, 2ml bromothymol
blue 0,5% trong KOH 0,2N va 20g agar.

Thanh phan ctia méi trudng Burk’s pha cho
11 gébm: 10g sucrose, 0,41g KH,PO,, 0,52g
K,HPO,, 0,05¢ Na,SO,, 0,2¢g CaCl,, 0,1g
MgSO,7H,0, 0,005¢ FeSO,7H,0, 0,0025g
Na,MoO,-2H,0 va 20g agar.
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Thanh phan ctia méi trudng NBRIP cho 11
gbm: 10g glucose, 5g Cay(PO,),, MgCl,-6H,0,
0,25g MgS0,-7H,0, 0,2g KCl va 0,1g (NH,),SO,.

Thanh phin ctia méi truong TYGA cho 11
gom: g trypton, 3g yeast extract, 1g glucose va
15g agar. Trong d6, méi truong NFB dudc s
dung dé phan 1ap vi khuéin noi sinh c6 kha niang
c6 dinh dam. Ngoai ra, mdi truong NFB dugc st
dung dé danh gia kha ning tiét TAA. Méi trudng
Burk’s va NBRIP dudc st dung dé danh gia kha
ning cd dinh dam va hoda tan 1an, theo thi tu.

2.2. Phuong phap nghién citu

2.2.1. Thu mau ré va la

MAu 14 cua nhanh cap ba dude chon tir cay
khéng bi bénh va phat trién t6t. MAu ré dugc
dao 14y ré trén cAy via thu mau 14, chon ré 16n
c6 nhiéu ré nhanh va dudc trit lanh, dem vé
phong thi nghiém dé phan lap vi khuén.

2.2.2. Phan lap va dic diém hinh thai cta
vi khuan noi sinh cay dinh ling

a. Phan lap vi khudn néi sinh

Phuong phéap phén lap vi khudn dude thuc
hién theo Nguyén Hiiu Hiép & Nguyén Thi Mai
Khanh (2010). Can 2g mdi miu ré va miu cay
da duge ria sach bang nuéec may. Mau dude cit
thanh doan nhd khoang lecm, sau d6 dudc cho
vao binh tam giac 250ml, thém 10ml con 96%,
l4c nhe trong 10 phut, mau dudc ria sach bing
nude cit vo trung 3 lan (5 phuat/lan), b6 sung
5ml calcium hypochloride 2%, léc nhe trong 10
phit. MAu dudc riia sach bang nude cit vo trung
4 lan (5 phut/lan). Dung pipet hit 200ul cua
nuéc rta lan th 4 trai déu trén cac dia chia
méi truong TYGA, U d nhiét do 30°C trong 48
gi0. Néu trén cac dia méi truong nay khong xuit
hién khuén lac, mAu kht da dat yéu cau. Gia
nhuyén cac mau béang cdi chay vo trung. K& dén,
thém 1,0ml nudc cit vé trung vao céi, khudy
déu va hit 500pl dich trich mAu cho vao cac 6ng
nghiém chtta moéi truong NFB ban dic khong
dam (mbi nghiém thiic 1lap lai 3 14n). Cac dng
nghiém dugc day kin va 4 6 30°C. Sau khoang
2-4 ngay trong cac 6ng nghiém xuit hién 16p
mang moéng gian bé méit mdi trudng chiing td co
st hién dién cta vi khudn noi sinh. Chuyén 16p
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mang mong c6 chta vi khuén ndi sinh sang moéi
truong dac, khong dam tuong tng, U & 30°C
trong 48 gid. Céc khuén lac khac nhau xuét
hién trén bé méit mdi truong dude tiép tuc ciy
chuyén 2-3 lan sang cac dia méi truong tuong
tng cho dén khi cac khuén lac thuén.

b. Pic diém khuan lac

Hinh thai khuén lac dugec mé ta gdm mau
séc, hinh dang, dang ria khuén lac, d6 ndi va
kich thuéc khuén lac.

2.2.3. Tuyén chon vi khuan néi sinh c¢é dinh
dam tir cdy dinh lang
a. Nguén vi khudn

T4t ca 51 ching vi khudn néi sinh tit cay
dinh ling phan lap trén moéi truong NFB duge
gitt & 4°C va dugc st dung dé danh gia kha nang
chiu méi trudng chua, c6 dinh dam, hoa tan lan
va tong hop TAA.

b. Panh gia kha nidng chju méi truong chua ciia
vi khuan da phén lap

Céc dong vi khuan dudc danh gia trong diéu
kién pH thap vi cdy dinh lang dudc huéng dén
trong trén dat c6 pH thdp tai ddng bang soéng
Ctiu Long. Kha nang thich nghi ctia cac dong vi
khuén trong diéu kién chua dudc thuc hién theo
phuong phap dude ciia Nguyén Quéc Khuong &
cs. (2019). Dich nuéi nidm muci mét dong vi
khuan duge diéu chinh dén ODg, = 0,5, hit
1,0ml dich nuéi cta mbdi dong vi khudn da diéu
chinh ODgg, cho vao 6ng nghiém chiia 9,0ml moi
truong NFB, v6i 3 1an lip lai cho mdi dong
vi khuén. Sau 48 gié U trén may lic & toc d6
200 vong/phit, dung dich khuén dugc do mat do
quang trén may quang phé & budc séng 660nm.
Céac dong vi khuén c6 gia tri OD cao hon c6
nghia 1a thich nghi t6t hon véi diéu kién pH 5,0.
Dong vi khuén c¢6 ODy,, 16n hon 0,6 dude xem 1a
thich nghi t6t v6i diéu kién chua va dugc st
dung cho cac nghién ctiu tiép theo.
c. Phuong phap xiac dinh ham Iugng dam cé
dinh dugc ciia cac dong vi khuén

Dinh lugng hoat tinh c¢6 dinh dam theo
phuong phap mé ta bsi Cao Ngoc Diép &
Nguyén Thi Mong Huyén (2015). Cac dong vi

khuén c6 kha ning séng trong diéu kién pH 5,0
dugc nudi trong modi truong Burk’s 10ng khong
dam dé danh gia kha nang c¢6 dinh dam. Dich
nudi mdi dong vi khudn da diéu chinh
OD;, = 0,5, hit 1,0m] dung dich vi khuén cho
vao ong nghiém chta 9ml méi trudng Burk’s 1ong
khéng dam, sau dé lic véi téc do 120 vong/phiit &
diéu kién t6i, v6i 3 1an lip lai cho méi dong vi
khuén. MAu d6i chiing 1a dung dich méi trudng
Burk’s khéong c6 vi khuédn. Sau 48 gid 1, st dung
pipet hit 1,0ml dung dich vi khuén dé ly tdm &
toc do 10.000 vong/phit trong 15 phit. Dung
dich sau ly tidm dugec dinh lugng dam bing
phuong phap so mau blue phenol (Nelson & cs.,
1983) trén may quang phé 6 budc séng 640nm.

2.3.4. Panh gia kha nidng héa tan lan va
téng hop IAA cia vi khuin néi sinh ciy
dinh lang

a. Phuong phap xac dinh ham lugng lan hoa tan
tur vi khuan

Dinh lugng hoat tinh hoa tan lan theo
phuong phap moé ta béi Cao Ngoc Diép & Nguyén
Thi Méng Huyén (2015). T4t cd cac dong vi
khudn chiu méi truong chua dudc st dung dé
danh gia kha ning hoa tan cic dang lan trong
moi truong NBRIP vé6i pH 4,5 chtia 1g Cay(PO,),.
st dung pipet hit 1,0ml dung dich nuéi ctia méi
dong vi khudn da duge diéu chinh dé c6
ODgq, = 0,5 cho vao 6ng nghiém chtia 10ml moi
trudng NBRIP long, sau dé6 miu dudc 14c véi toc
do 120 vong/phit trong 72 gig, véi 3 lan lip lai
cho méi dong vi khudn. MAu d6i ching 1a dung
dich méi truong NBRIP chta Ca,(PO,),, nhung
khéng c6 vi khuén. Lugng 14n hoa tan duge xac
dinh bang phuong phap so mau ascorbic acid
trén may quang phé 6 bude séng 880nm (Murphy
& Riley, 1962).

b. Phuong phap xéac dinh ham Iuong IAA tiét ra
tu vi khuan

DPinh lugng kha ning téng hop IAA theo
phuong phap mé ta bsi Cao Ngoc Diép &
Nguyén Thi Méng Huyén (2015). Cac dong vi
khudn dudc tuyén chon c6 kha ning chiu duge
moi trudng chua, kha ning c6 dinh dam va hoa
tan 1an duge st dung dé danh gia kha nang tong
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hop TAA trong méi truong NFB véi pH 5,0. Tién
chdt tryptophan duge b sung nhdm hé trg téng
hgp TAA (100 pg/l). Hat 1,0ml dung dich cac
dong vi khuén c6 gia tri ODg, = 0,5 dude cho
vao dng nghiém cé chtia s&n 9,0ml mdi trudng
NFB da cé tryptophan va u trong 48 gid, mobi
dong vi khuén duge thuc hién véi 3 lap lai. Mau
d6i chiing 12 dung dich méi truong cé
tryptophan khong bé sung vi khuén. Sau dé, st
dung pipet hut 1,0ml dung dich vi khuin dé
dem ly tam & téc do 10.000 vong/phut trong
15 phit nham thu phan dich trong. Ham lugng
IAA dudc x4c dinh bang phuong phap so mau
v6i thuée thit Salkowski va dude tém tit nhu
sau: 0,75ml dung dich trich da dugc ly tAm tron
v6i 3,0ml tac chat Salkowski (4,5 g/l FeCl, trong
10,8M H,S0,) dugc 1 trong t6i trong 20 phit
nhiét d6 phong. Ham lugng IAA dugc xac dinh
tit dudng chudn da dude dung dua trén gia tri
OD sau khi thit véi thuée thii Salkowski trén
may quang phd & budc séng 535nm (Glickman &
Dessaux, 1995).

2.3.5. Pinh danh vi khuén néi sinh ¢4 dinh
dam da tuyén chon

Dong vi khuén LP1-R4 dugc nudi 48 gio
trong moi truong NFB. Sau d6, hut 2ml dung
dich @€ ly tam & t6c d6 10.000 vong/phut trong 5

phit nhdm thu t€ bao dé tach DNA bang
Genomic DNA Prep Kit (BioFACT™), theo huéng
dan ctia nha san xuét. Do tinh sach san phim
duge kiém tra trén 1,0% w/v agarose gel bing
dién di. San phdm DNA dugc khuéch dai gen méa
héa 16S rRNA bang ky thuat PCR nhu mo ta
trong iProof™ High-Fidelity PCR Kit - Bio-Rad
(BioRad, Hercules, CA) bdi T100™ thermo cycler
(BioRad). So kich thudc cta san phdm PCR véi
thang DNA chuén dé xac nhéan vi tri cac band
kich thuée 1.500bp. San phdm PCR dugc tinh
sach bang TIANquick Midi Purification Kit
China) theo
huéng dan nha san xuét. Sau d6 kiém tra lai d6

(Tiangen Biotech Ltd., Beijing,

thuan trén 1,0% w/v agarose gel bang dién di.
San phdm PCR di tinh sach dugc giai trinh tu
bing may giai trinh tu tu dong tai Macrogen
DNA
Korea). Két qua giai trinh tu véi sdc phd dudc

Sequencing Service (Macrogen,  Seoul,
phan tich bang phin mém BioEdit, phién ban
7.0.5.3 va phan mém ChromasPro version 1.7
(http://technelysium.com.au/wp/ chromaspro).
Trinh tu nucleotide cia gen ma héa 16S rRNA
cia cac dong vi khuén duge so sanh véi cac trinh
tu c6 sln trong ngan hang gen bang céng cu
Basic Local Alignment Search Tool (BLAST) cua
National Center for Biotechnology Information
(NCBI) dé xac dinh miic d¢ tuong dong.

Bang 1. Piac tinh khuén lac trén méi truong NFB

Sé dong vi khuén

bac tinh ndi sinh (dong) Ty 1& (%)

Mau sic Tréng duc 44 86,3
Tréng trong 5 9,80

Vang nhat 2 3,90

Dang ria Ria nguyén 45 88,2
Ria rang cwa 6 11,8

Do ndi mo it mo 32 62,8
M6 vira 17 33,3

M6 cao 2 3,90

Hinh dang khuan lac Tron 42 82,4
Ovan 9 17,6

Budng kinh khuén lac (mm) <1 8 16,0
1-2 39 78,0

>2 3 6,00
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2.3.6. X1t Iy sé liéu

S6 liéu thi nghiém dudc xii 1y théng ké qua
phan tich one-way ANOVA (P <0,05) bing phan
mém SPSS 13.0. Cac gia tri trung binh dugc so
sanh bang phép tht DUNCAN.

3. KET QUA VA THAO LUAN

3.1. Piac diém hinh thai cta vi khuin néi
sinh ¢6 dinh dam dugc phan lap ti cay
dinh lang

3.1.1. Két qua phan lip vi khuin néi sinh
tir cdy dinh lang

Két qua da phan lap va lam thuan duge 51
ching vi khudn trén méi trusng NFB khéng
dam 6 pH 5,0 tit 13 méu 14 va 11 mau ré cay
dinh ling thu tai huyén Tri Tén. Tat ca cac
ching nay dugc luu tri trén dia va trong
glycerol 20% & diéu kién -80°C.

3.1.2. Pic tinh hinh thai khuan lac va té&
bao vi khuan noi sinh cay dinh lang

Mau séc cta cac khuén lac duge ghi nhan c6
mau tring duc, tring trong va vang nhat, chiém
ty 16 1an lugt 1a 86,3%, 9,80% va 3,90%. Déi véi
dang ria, ria nguyén chiém uu thé& hon so véi
dang bia réng cua, véi ty 1é 88,2% so véi 11,8%,
theo thi tu. D6 ndi dao dong tir 3,90 dén 62,8%,
v6i hinh dang tron va ovan. Déi véi kich thuée
khudn lac, nhiing khuédn lac c¢6 kich thuéc
khoang 1-2mm chiém uu thé (78,4%) (Bang 1).

3.2. Tuyén chon vi khuidn néi sinh ¢é dinh
dam trén cay dinh lang
3.2.1. Kha nang chju dung trong méi
truong pH 5,0 cua ciac dong vi khuin néi
sinh cay dinh lang

Két qua nghién ctu tuyén chon dude 41

dong vi khudn chiu dung trong méi truong pH
5,0, v6i ODgg 16n hon 0,6. Cu thé, c6 10 dong cb
gia tri ODgy, 12 nhé hon hodc bing 0,6, ODy,
trong khoang > 0,6-1,0 1a 17 dong va ODg, 16n
hon 1,0 1a 14 dong (Bang 2). Tt mau thu tai xa
An Cu da tuyén chon dugc 3 dong vi khuén ti 1a
(AC1-L1, AC2-L1 va AC3-L1) va 5 dong vi
khudn tit ré (AC1-R3, AC1-R4, AC2-R1, AC3-R1
va AC4-R1). Mudi bay dong vi khudn duge
tuyén chon tit miu thu tai xd Chau Ling bao
gom 4 dong tu la (CL1-L3, CL1-L4, CL4-L1 va
CL4-L2) va 13 dong tu ré (CL1-R1, CL2-R1,
CL2-R2, CL2-R3, CL2-R4, CL2-R5, CL3-R1,
CL3-R2, CL3-R3, CL3-R4, CL4-R1, CL4-R2 va
CL4-R3). Tuong tu, tit mau thu tai xa Luong Phi
tuyén chon dugc 16 dong vi khudn gdém 6 dong tit
l4 nhu LP2-L1, LP2-L2, LP3-L1, LP3-L2,
LP5-L1 va LP5-L2 va 10 dong tu ré gbm LP1-
R1, LP1-R2, LP1-R3, LP1-R4, LP3-R1, LP3-R2,
LP4-R2, LP4-R3, LP5-R3 va LP5-R4.

3.2.2. Kha ning cé dinh dam cua cac dong
vi khuan noi sinh cay dinh ling

Trong méi truong NFB 16ng, ham lugng dam
¢d dinh duge caa 41 dong vi khuédn ndi sinh dugde
trinh bay trong Bang 3. Ham ludng dam gitia cac
dong vi khuéin néi sinh khac biét c6 y nghia
thong ké 5%, ham lugng dam cao nhat c6 dinh
béi dong vi khudn LP5-L1, vé6i ham lugng
35,3 + 5,24 mg/l. Ham lugng dam duge c6 dinh
bdi cac dong vi khuén LP1-R4, CL2-R4, LP2-1.2,
LP3-L2, AC3-L1 va LP3-L1 th4p hon, dao déng
ti 25,7 + 0,20 dén 31,6 + 0,39 mg/l. Hai dong vi
khuén CL1-L4 va CL4-R3 c6 kha ning c6 dinh
dam thap, ham lugng dam c6 dinh chi dat
1,38 + 0,20 va 0,48 + 0,10 mg/l, theo thi tu. Ham
lugng dam dugc ¢d dinh béi cac dong vi khudn con
lai dao dong tur 3,19 = 0,01 dén 22,6 + 2,82 mg/l.
Két qua thi nghiém cho thdy dong vi khuén
LP5-L1 c¢6 kha néng c6 dinh dam cao nhat.

Bang 2. Gia tri ODgg, ctia cac dong vi khuAin nuéi trong méi trudng véi pH 5,0

Gié tri ODeeo Sé dong (dong) Ty & (%)
<0,6 10 19,6
0,6-1,0 17 33,3
>1,0-1,5 18 35,3
>1,5 6 11,8
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C6 dinh dam sinh hoc 12 mot co ché quan
trong gép phan dat duge muc tiéu san xuit néng
nghiép bén viing (Mahmud & cs., 2020). Su ting
mat d6 vi khudn ndi sinh gidp ting luong dam
httu dung cho cdy théong qua c6 dinh dam
(Montafiez & cs., 2012; Afzal & cs., 2019). Bén
canh d6, theo Aryantha & cs. (2018) da cong bd
vi khudn B. cereus tit cdy co dau (Elaeis
guineensis Jacq L.) c¢6 kha niang c6 dinh dam,
v6i ham lugng dam dat 46,6ppm. Ham lugng
dam c6 dinh cao nhit trong nghién ciiu nay
cling dat 35,3 mg/l (Bang 3) thap hon so véi
nghién ctiu cia Aryantha & cs. (2018). Cac
nghién ctiu trude day cling tim thay cac dong vi
khudn noi sinh bén trong mé hoa, 14, ré, hat va
than cay & cac loai cdy trong nhu bép, long néo
(Cinnamomum camphora) va nho (Compant &
cs., 2011; Elmagzob & cs., 2019; Rana & cs.,
2021). Diéu nay cho thiy cac dong vi khuén noi
sinh dudc tim thay noi sinh trong nhiéu loai cay
trong khac nhau. Ngoai ra, mot s6 dong vi
khuén tiém nang duge ap dung vao thuc t&€ nhu
dong vi khuén B. paralicheniformis KMS 80 tit
md ré clia cay lda c¢6 kha nang ¢ dinh dam sinh
hoc va thuc ddy su phét trién cta cdy trong
(Annapurna & cs., 2018). Do d6, dong vi khudn
LP5-L1 ¢6 kha ning ¢6 dinh dam nén c6 thé st
dung dé hé trg sinh trudng ciy dinh ling.

3.3. Panh gia kha niang hoa tan lan va téng
hgp IAA ctia cac dong vi khuin néi sinh tir
cay dinh lang

3.3.1. Kha niang hoa tan lan cua cac dong vi
khudn néi sinh cay dinh ling

Két qua 6 bang 3 ciing cho thiy trong s& 41
dong vi khuén ndi sinh cay dinh ling déu c6 kha
nang hoa tan 1an, dong vi khudn LP2-L2 c6 kha
ning hoa tan 1an cao nhat (22,5 + 1,01 mg/l), cao
khac biét c6 ¥ nghia thong ké 5% so véi cac dong
vi khuén con lai. K& dén, cac dong vi khuan LP1-
R4, CL3-R2, CL1-L3 va AC4-R1 cting dugc ghi
nhan c6 kha néng hoa tan 1an cao, véi ham lugng
1an lugt 14 18,8 + 0,78, 15,2 + 0,99, 14,4 £ 0,19 va
12,4 + 1,24 mg/l. Tuy nhién, kha n#ng hoa tan
lan thap duge ghi nhan & dong vi khudn LP3-1.2
(3,08 £ 0,32 mg/l), khac biét khéng c6 § nghia
thong ké so véi dong LP1-R1 (3,49 + 0,25 mg/l).
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Cac dong vi khuén con lai ¢6 ham lugng 1an hoa
tan dao dong tu 4,15 + 0,24 dén 11,5 + 0,18 mg/l.

Ham lugng l4an téng s6 trong d&t thuong 6
ngudng cao. Tuy nhién, ham lugng 1an dé tiéu
cho cdy tréng & mic thap do lan tén tai & cac
dang lién két khong hoa tan véi sit va nhom
(Schaller & cs., 2019). Vi khuén néi sinh gép
phéan ting hiéu qua st dung lan cta cay trong
trén dat thidu 1an dé tiéu (Emami & cs., 2020).
Joshi & cs. (2018) bao céo ring vi khudn noi
sinh phéan lap tu cac cay dudgc liéu nhu huong
nhu tia (Ocimum sanctum) va nha dam (Aloe
vera) c6 kha ning hoa tan cac dang lan khé tan
trong d4t va gép phan thdc ddy su phat trién
cia cay trong. Trong nghién cu nay, dong vi
khudn LP2-L2 ciing c6 tiém nang cung cdp lan
cho cay dudc liéu cu thé 1a cay dinh lang.

3.3.2. Kha ning téng hop IAA cia cic dong
vi khuan noi sinh cay dinh ling

Kha ning tong hop IAA cta 41 dong vi
khudn néi sinh khac biét ¢6 § nghia théng ké 5%
(Bang 3). Dong vi khudn LP3-L1 c¢6 kha nang
tong hop IAA cao nhat, dat 11,0 £ 0,65 mg/l.
Kha nang tong hop IAA cao ciing duge ghi nhan
6 cac dong vi khudn AC1-R3, LP1-R1 va
LP2-L1 1an lugt 1a 9,95 = 0,76, 7,93 + 1,50 va
7,53 + 0,07 mg/l. Ham lugng IAA dudc téng hop
trong khoang tu 5,22 + 0,20 dén 6,93 + 0,06 mg/1
d6i véi cac dong vi khudn LP5-L1, LP1-R4,
AC1-L1, CL4-R2, LP3-R1, CL2-R3 va CL1-R1
trong khi d6 kha nang tong hgp IAA th&p nhat
(0,92 £ 0,12 mg/l) dudc ghi nhan 6 dong LP2-L2.

Vi khuén ndi sinh c6 kha ning téng hop axit
indole-3-acetic (IAA) ciing gép phén thic ddy su
phét trién ctia cdy trong théng qua tang sinh khéi
cay tréng, ting chiéu dai ré va s§ lugng ré (Ali &
cs., 2017). Vi vay, stt dung cac dong vi khuén da
tuyén chon sé kich thich su ting trudng cta cay
trong, dac biét, cAy dinh ling 1a cay dugdc liéu
nén viéc thu sinh khéi 1a rat quan trong. Do d6,
ngoai chic ning c¢d dinh dam, vi khuén noi sinh
cfing s6 hifu cac chtic ning khac nhu hoa tan 1an
va tong hop TAA. Vi thé, dong vi khuén duge
chon 13 LP1-R4 c6 kha nang ¢ dinh dam, hoa
tan 1an va téng hop IAA, v6i ham luong 1an lugt
1a 31,6 + 0,39, 18,8 £ 0,78 va 6,65 + 0,26 mg/l.
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Bang 3. Ham lugng dam, 1an va IAA dugc tong hop
ctia cac dong vi khuén néi sinh tit cay dinh lang trong méi truong 16ng

Ky hiéu dong vi khuén Ham Iwgng dam (mg/l) Ham Iwong lan (mg/l) Ham Iwong IAA (mg/l)
AC1-L1 22,1+ 0,06 5,98 + 0,74 6,17° + 0,52
AC1-R3 15,2™ + 0,82 8,79" £ 0,41 9,95° + 0,76
AC1-R4 10,9™ + 2,51 4,82"° + 0,24 4,54"+0,16
AC2-L1 11,5™ + 0,89 5,817 + 0,91 1,20% + 0,10
AC2-R1 3,19 + 0,01 6,31 £ 0,07 3,30+ 0,10
AC3-L1 26,5+ 3,81 11,4° + 0,50 1,75"° + 0,30
AC3-R1 5,10 + 0,90 10,2 + 0,49 1,43 + 0,02
AC4-R1 18,77 +6,22 12,4°+ 1,24 1,50 + 0,12
CL1-L3 7,21% £ 0,20 14,4°+0,19 2,16% + 0,13
CL1-L4 1,38"+ 0,20 6,97+ 0,40 1,10% + 0,03
CL1-R1 7,51™P+ 0,52 6,56+ 0,34 1,99°" + 0,12
CL2-R1 16,8" + 1,81 5,23% + 0,66 5,22° + 0,20
CL2-R2 17,8%+ 0,39 7,96 + 0,25 3,17+ 0,35
CL2-R3 11,3™+0,73 6,31" £ 0,25 5,42°+ 0,03
CL2-R4 30,2 + 1,39 5,13% 0,17 2,25™ + 0,32
CL2-R5 15,8% + 1,00 6,89™ + 0,17 2,22 + 0,06
CL3-R1 3,79 £ 0,55 9,12" + 0,57 3,62'+0,27
CL3-R2 5,80 + 1,41 15,2°+ 0,99 2,84+ 0,36
CL3-R3 16,6" + 0,04 9,53%" + 0,83 4,24"+0,23
CL3-R4 8,21™"+ 0,03 9,279 + 0,12 2,99"+0,13
CL4-L1 11,5™ + 0,89 8,79'+ 0,58 3,09% + 0,32
CL4-L2 22,6°+ 2,82 11,4°+ 0,15 3,07 + 0,04
CL4-R1 2,99% +0,92 11,5°+0,18 1,20% + 0,01
CL4-R2 14,9% + 0,69 6,39" + 0,50 6,02+ 0,18
CL4-R3 0,48"+0,10 9,299 + 0,25 3,20™ + 0,11
LP1-R1 21,09 + 0,50 6,97 £ 0,91 7,93°+1,50
LP1-R2 22,3°+3,13 3,49" + 0,25 2,39+ 0,26
LP1-R3 12,8+ 0,98 6,22" + 0,49 3,19% + 0,19
LP1-R4 31,6°£0,39 18,8°+ 0,78 6,65% £ 0,26
LP2-L1 9,41" + 1,41 7,47 + 0,74 7,53° £ 0,07
LP2-12 29,9% + 1,69 22,5% + 1,01 0,92'+0,12
LP3-L1 25,7+ 0,20 8,13%+ 0,08 11,0° £ 0,65
LP3-L2 27,57 + 1,61 3,08" £ 0,32 3,45+ 0,16
LP3-R1 22,4° + 0,50 6,56™"+ 0,17 5,739+ 0,17
LP3-R2 21,6%+2,31 10,8% + 0,41 2,86 + 0,02
LP4-R2 19,9°" + 0,66 10,0"" + 0,32 1,567+ 0,17
LP4-R3 14,9% £ 3,11 6,977+ 0,58 1,17% £ 0,07
LP5-L1 35,3 + 5,24 4,15% + 0,24 6,93 + 0,06
LP5-L2 10,4+ 0,20 7,96" + 0,08 2,61°+0,03
LP5-R3 781"+ 0,20 5,73 + 0,66 1,597 + 0,26
LP5-R4 21,4% + 0,47 7,22" £ 0,32 3,03% + 0,35

Mtrc y nghia * * *
CV (%) 12,0 6,29 9,25

Ghi chi: Trong cting mét cot cac s6 c6 chit theo sau giéng nhau khac biét khong y nghia qua phén tich
thong ké theo phép thit Duncan, *: khac biét 6 mitic ¥ nghia 5%.
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69| Bacillus circulans LP1-R4

Bacillus circulans strain B-29 (KJ126923.1)
100

-
0,02

100

Bacillus circulans strain A-2-9B-AP (MT492088.1)

Bacillus circulans strain KB-9 (MT311676.1)

Enterobacter cloacae strain RN2 (KC990822.1)
Enterobacter cloacae strain RN1 (KC990821.1)

Enterobacter cloacae strain RJ30 (KC990813.1)

Pseudomonas putida strain R43 (KC990820.1)

Hinh 1. Cay pha hé vé méi quan hé di truyén ctia dong vi khuin noi sinh duge tuyén chon

3.4. Pinh danh vi khuin néi sinh ¢é dinh

dam cay dinh lang dugc tuyén chon

Dong vi khuén ndi sinh ¢§ dinh dam dudc
dinh danh thuéc chi Bacillus va loai circulans
véi ty lé tuong dong 100% va dudc diat tén
Bacillus circulans LP1-R4 (Hinh 1). Tuy nhién,
cac dong con lai khéng duge tuyén chon nén
khéng dugc dinh danh. K&t qua hinh 1 cho thay
ching cin dinh danh tuong déng 100% véi cac
chting B. circulans A-2-9B-AP (MT492088.1) va
B. circulans KB-9 (MT311676.1)

Nhiéu nghién cttu cho thiy cac dong vi
khu&n noi sinh cai thién su phat trién cta ciy
trong thong qua cac chiic nang c6 dinh dam (Li
& cs., 2018), hoa tan lan (Zega & Suryanto,
2018), téng hop chat diéu hoa sinh trudng thuc
vat nhu auxin, axit indole acetic, gibberellins
va cytokinin (Olanrewaju & cs., 2017), ciing
nhu ting kha nang chéng chiu trong diéu kién
bat 1gi ctia cay trong (Sagar & cs., 2020). Hon
nita, Eid & cs. (2021) ciing bio cio ring vi
khuén néi sinh hd trg ciy trong téng hgp cac
chat bién dudng thii cidp c6 hoat tinh sinh hoc
v6i tiém ning tng dung trong y hoc va cong
nghiép dudc phdm. Do d6, dong vi khuén néi
sinh LP1-R4 c6 kha nang cung cap N, P va IAA
¢6 tiém ning dé gidm phéan bén hoéa hoc cho cay
dinh ling.
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4. KET LUAN VA DE NGHI
4.1. K&t luan

Nghién ctiu phan 1ap duge 51 dong vi khuin
noi sinh 14 va ré cay dinh lang tréng tai huyén
Tri Tén, tinh An Giang, v6i 41 dong chiu dudc
mdi truong pH 5,0. Trong d6, dong vi khuén
LP5-L1 c¢6 kha nang c6 dinh dam t6t nhat, dat
35,3 + 5,24 mg/l. Kha nang hoa tan l4n va toéng
hop IAA dugc ghi nhan cao nhit 6 dong vi
khuidn LP2-L2 va LP3-L1, v6i ham lugng
22,5 £ 1,01 va 11,0 = 0,65 mg/l, theo cuing tha
tu. Tuy nhién, dong vi khudn LP1-R4 dudc chon
v6i ham lugng dam, 1an hoa tan va IAA lan lugt
la 31,6 £ 0,39, 18,8 £ 0,78 va 6,65 + 0,26 mg/l.
Dong vi khuén duge tuyén chon duge dinh danh
la Bacillus circulans LP1-R4 v6i mtc d6 tuong
doéng 100% véi dong B. circulans A-2-9B-AP va
B. circulans KB-9.

4.2. Pé nghi

Khéo sat kha ning thay thé& phan héa hoc
cia cac dong vi khuén néi sinh c¢6 dinh dam
Bacillus circulans LLP1-R4 trén cidy dinh ling
trong diéu kién phong thi nghiém va ngoai dong.
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