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Tom tit. Nghién cttu droc thuc hién nhim xéc dinh dong vi khuén néi sinh hoa tan 14n va ¢6 dinh dam trén
cay Dinh lang. Muoi ba mau 14 va muoi mot mau ré Dinh lang thu thap tai huyén Tri Ton, tinh An Giang,
duoc st dung d€ phan 1ap vi khuan ndi sinh trén méi truong LGI. Ba muoi lam dong vi khuan néi sinh trén
cay Dinh ling da dugc phéan lap. Cac dong vi khuan déu cé kha niang chiu dung duoc pH 5. Hai trong s6
cac dong vi khuén c6 kha néng hoa tan lan cao, véi ham lwong 29,5 va 29,7 mg-L-1. Hai dong vi khuan khac
¢6 kha nang ¢d dinh dam va tong hop IAA cao nhét, v6i ham lwong 23,0 va 6,87 mg-L-1. Mot dong vi khuén
hoa tan lan va mot dong vi khuén ¢§ dinh dam duoc dinh danh dua trén doan gene 16S rDNA 1a Bacillus
cereus va B. circulans, hoan toan twong déng véi chung vi khudn Bacillus cereus S5 (KU927490.1) va B. circulans
H170 (MH671645.1) trén ngan hang gen.

Tw khoa: dam, Dinh lang, 1an, Polyscias fruticosa L., vi khu@n noi sinh
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Abstract. This study aimed to determine phosphorus-solubilizing and nitrogen-fixing endophytic bacteria
from Ming aralia. Thirteen leaf and 11 root samples collected in Tri Ton district, An Giang province, were
used for isolating endophytic bacteria on the LGI medium. Thirty-five strains were isolated from Ming
aralia. All isolates are resistant to pH 5. Two strains have the highest phosphorus-solubilizing activity at
29.5 and 29.7 mg-L-'. Two others have the highest nitrogen-fixing ability and IAA synthesis at 23.0 and 6.87
mg-L1. One of the strains solubilizing phosphorus and one fixing nitrogen were identified as Bacillus cereus
and B. circulans by 16S rDNA sequences with complete similarity to Bacillus cereus S5 (KU927490.1) and B.
circulans H170 (MH671645.1) in Genbank.
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1 Datvan dé

Cay DPinh lang (Polyscias fruticosa (L.) Harms) 1a mot loai duoc liéu truyén thong thudc ho
Araliaceae va duoc trong rong rai & Viét Nam. Loai cay nay c6 chitc ndng nhu nhan sam va kha
nang chdng oxy hoda [1, 2]. Gan day, Dinh ling duoc danh gia cao do cac chirc nang chira bénh da
dang; tat ca cac bd phan, bao gom ré, vo va 14, déu duoc st dung dé lam thudc [2]. Trong néng
nghiép, lan (P) la dudng chat can thiét cho phat trién va tang nang suét cay trong. Thong thuong,
P bi c6 dinh dudi cac dang khé hoa tan khac nhau trong dat, dan dén ham lwong lan ma cay trong
hap thu dwoc 1a rat thap [3, 4]. Tuy nhién, cac dang lan kho tan nay lai ¢ thé hoa tan dwoc nho
cac dong vi khuén noi sinh dé cung cap chat dinh dudng cho cdy trong [5]. Mot trong nhitng co
ché chinh ctia vi khuan ndi sinh thyee vat thic ddy sinh treong cay trong 1a ching tiét ra acid hitu
co vao trong dat d€ chuyén cac dang lan kho tan trong thanh lan dang ortho-phosphate ma cay

trong cé thé hap thu dugc [6]. Thém vao d6, dam la yéu t6 chinh d€ nang cao sinh khoi cay trong,
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nhung viéc bén dam gay ra nhiing bat 10i vé mdi treong va stic khoe [7]. BPong thoi, Dinh lang 1a
cay dugc liéu nén sinh khoi cay trong duoc st dung triec tiép nén viéc han ché'stt dung phan hoéa
hoc la can thiét [8]. Ngoai ra, indole-3-acetic acid (IAA) la hormone thuc vat phd bién nhat cua
16p auxin, thtc ddy su tdng treong va phat trién ctua thuc vat [9]. IAA cling tdng cueong su hap
thu chat dinh dudng béng cach tao ra ré dai hon va ting sd luong 16ng hat & 1é [10]. Chinh vi
vay, cac ngudn dudng chat thay thé c6 ngudn gdc sinh hoc ¢é thé giam thiéu viéc sit dung phan
héa hoc, ma vi sinh vat 1a mét trong nhitng ngudn tiém nang. Vi khuan cé nhiéu tac ddng dén
cay trong trong viéc hd tro sinh trieong hodc ddi khéng sinh hoc d€ phong bénh [11, 12]. Trong
d6, vi khuén ndi sinh gop phan quan trong trong tién trinh sinh treong va phat trién cua cay
trong [13]. Di€u nay cho thay vai tro quan trong cua vi khuan ndi sinh trong nén néng nghiép

bén vitng cting nhw han ché phan bon hda hoc cho cay dugc liéu.

2 Vatliéu va phuwong phap
21 Vatliéu

Mboi truong LGI vé6i thanh phan gom: 10 g sucrose, 0,6 g KH2POs, 0,2 g K:HPOs, 0,2 g
MgSO+7H:0, 0,02 g CaCl, 0,01 g FeCls, 0,002 g Na2MoOs-2H20, 5 mL bromothmol blue 0,5%
trong KOH 0,2 N va 20 g agar cho 1 L dung dich.

Thanh phan cta moéi treong Burk’s gom: 10 g sucrose, 0,41 g KH2POs, 0,52 g K:HPOs,
0,05 g Na2504, 0,2 g CaClz, 0,1 g MgSO+7H20, 0,005 g FeSO+7H20, 0,0025 g Na2MoO4+2H20 va
20 g agar trong 1 L mdi treong cho 1 L dung dich.

Hoa chat d€ pha 1 L mdi treong NBRIP gom: 10 g glucose, 5 g Cas(POu)2, 5 g MgCl2:6H:0,
0,25 g MgSO«7H:0, 0,2 g KCl va 0,1 g (NHz)2SO:.

Thanh phan ctia mdi treong TYGA cho 1 L gom: 5 g trypton, 3 g men chiét xuat, 1 g glucose
va 15 g agar.

Tat ca cac moi truong duoc diéu chinh vé pH 5 d€ hudng dén 4p dung cac vi khudn tuyén
chon dugc trong diéu kién dat c6 pH théap.
2.2 Pham vi nghién ctitu

Tién hanh thu 13 mau 14 va 11 mau ré Dinh lang 10 thdng tudi tai cac xa Chau Ling, An Cu

va Lwong Phi, huyén Tri Ton, tinh An Giang, vao thang 2 ndm 2019 (vao giai doan phat trién 1a).
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2.3 Phuwong phap
Thu miu ré va la

Chon mau 14 tr nhanh ctia canh cap 3 c6 nhiéu la that, khong bi bénh va phat trién tot. Sau
do, tién hanh dao 14y ré twong tng trén cay vira thu mau 14, chon cac ré 16n ctia ré cap 3 c6 nhidu
ré nhanh. T4t ca mau thu duoc tri lanh ¢ 4 °C d€ phan 1ap vi khuan trong phong thi nghiém.
Mau 14 va mau ré thu thap duoc trinh bay trén Hinh 1.

Phéan 1ap va dic di€m hinh thai cta vi khuin ndi sinh
Phan Idp vi khudn ndi sinh

Can2g moi mau ré va mau la da duoc rira sach béng nudc may. Sau do, cho mau di duoc
cét thanh doan nho khoang 1 cm vao binh tam giac 250 mL, thém 10 mL c¢6n 96%, 14c nhe trong
10 phut, rira sach mau bang nudc cat vo trung ba 1an (5 phut/lan), bd sung 5 mL calcium
hypochloride 2%, lac nhe trong 10 phat. Mau duoc rira sach bang nudc cat vo trung bon 1an
(5 phat/1an). Tiép theo, huit 200 pL ctia nwde rira 1an thi tw trai déu trén cac dia chira méi truong
TYGA, u & 30 °C trong 48 gid. Mau khtr da dat yéu cau khi trén dia mdi treong nay khong xuat
hién khudn lac. Tién hanh gia nhuyén cac mau bang cdi chay vo tring. K& dén, thém 1 mL nudc
cat vo triing vao c6i, khudy déu va hit 500 uL dich trich mau cho vao cac 6ng nghiém chita moi
treong LGI ban déc (mdi mau ré hodc mau cay ldp lai ba 1an). Cac 6ng nghiém duoc day kin va
1 6 30 °C khoang 2-4 ngay. Néu cac mau c6 16p mang mong gan bé mit moi truong thi chimg to
vi khudn ndi sinh da xuét hién. Lép moi truong ban déc chira vi khudn noi sinh duoc trai sang
moi truong tuong tng va u 6 30 °C trong 48 gio. Tiép tuc cdy truyén cac khuan lac khac nhau
xuat hién trén bé mdt moi treong 2-3 1an sang cac dia mdi truong tuong tng cho dén khi cac

khuan lac dat thuan.
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Hinh 1. Mau 14 (A) va ré (B) Dinh ling
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Ddc diém hinh thdi khudn lac

Hinh thai khuan lac gom mau sdc, hinh dang, dang bia khudn lac, d6 n6i va kich thudc

khuan lac dugc mé ta theo phirong phap ctia Cao Ngoc Diép va Nguyén Thi Mong Huyén [14].

Tuyén chon vi khudn néi sinh
Ngudn vi khudn

Ba muoi 1am dong vi khudn noi sinh phan 1ap trén méi truong LGI duoc trit ¢ 4 °C va st
dung d€ danh gia kha nang chiu méi treong chua (pH 5), ¢6 dinh dam, hoa tan lan va tong hop
TIAA.

Khio sdt kha ning sinh truéng ciia vi khudn trong méi trieong pH 5

Kha nédng thich nghi ctia cac dong vi khuan trong mdi truong chua duwoc thuc hién theo
phuong phap caa Nguyén Qudc Khuwong va cs. [15]. Cac dong vi khudn duwoc danh gia trong diéu
kién pH thap tuong Ging véi dat trong cay Dinh lang. Tt ca 35 dong vi khuan duoc diéu chinh
ODeso dat gid tri 0,5 @& stt dung cho dénh gid sinh trudong. K& tiép, 1 mL dung dich ctia mdi dong
vi khuan da diéu chinh ODeeo = 0,5 dugc cho vao 6ng nghiém chita 9 mL méi truong LGI véi ba
1an 13p lai cho mdi dong vi khudn. Sau 48 gio t1 trén may lac, dd duc ctia dung dich khuan dwoc
do trén may quang pho ¢ bude song 660 nm. Dong vi khudn ¢6 ODsso = 0,6 duoc stt dung cho cac

nghién cttu tiép theo.

Xdc dinh ham lwgng ldn hoa tan tie vi khudn

Dinh lwong kha ning hoa tan 1an theo phuong phap ctia Cao Ngoc Diép va Nguyén Thi
Mong Huyeén [14]. Ham luong lan hoa tan duoc dugc xac dinh trong moi truong NBRIP ¢ pH 5
chtta lan kho tan 1 g-L-' Cas(POs)2. Huit 0,5 mL dung dich cua mdi khuan lac 6 ODsso= 0,5 va cho
vao dng nghiém chita 5 mL moi truong NBRIP 1ong; sau lac mau véi téc do 120 vong/phit trong
72 gid. Mau d6i chiing 1a dung dich méi treong NBRIP khong ¢6 vi khudn. Dung dich sau ly tim
dugc dinh luong 1an hoa tan bang phiong phép acid ascorbic trén may quang phd & bude séng
880 nm.

Dénh gia kha ning ¢4 dinh dam va tong hgp IAA cuaa vi khuin ndi sinh
Xdc dinh ham lwgng dam tong hop tir vi khudn

Dinh luong kha nang cd dinh dam theo phuong phéap ctia Nguyén Qudc Khuwong va cs.
[15]. Cac dong vi khuan duwoc nuoi trong moi treong Burk’s 1ong khong chita dam dé danh gia
kha nang cd dinh dam. Mbi dong vi khuan déu duoc diéu chinh vé ODsso = 0,5. Hut 1 mL dung
dich vi khudn cho vao 6ng nghiém chita 9 mL mdi truong Burk’s long khong chita dam, sau dé
lac & tdc d 120 vong/phtit trong bong t3i véi ba 1an 1ap lai cho mdi dong vi khudn. Dung dich
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mdi treong Burk’s khong cé vi khuan dwoc st dung 1am mau d6i ching. Sau 48 gio G, htt 1 mL
dung dich vi khuan d€ ly tam ¢ tdc do 10.000 vong/phdt trong 15 phat. Ham luong dam duoc
xac dinh bang phuong phép hién mau xanh phenol [16] trén mdy quang phS & budc séng
640 nm.

Xdc dinh ham livong IAA tong hop tir vi khuin

Ham lwong IAA tong hop duoc x4c dinh theo phuwong phap ctia Nguyén Qudc Khuong va
cs. [15]. Tat ca cac dong vi khuan duoc st dung dé€ danh gia kha nang cung cap IAA trong moi
truong LGI véi pH 5. BS sung tién chét tryptophan nham hd tro tong hop IAA (100 pg-L-1). Hat
1 mL dung dich cc dong vi khuén ¢ gia tri ODeso = 0,5 cho vao 6ng nghiém chtta s&n 9 mL mdi
truong LGI da c6 tryptophan va t trong 48 gid; mdi dong vi khuan duoc thue hién véi ba 1an 1ap
lai. Dung dich méi truong cé trytophan khong bd sung vi khudn 1a mau déi chimg. Sau d6, 1 mL
dung dich vi khudn duoc hut d€'ly tam 6 toc d6 10.000 vong/phut trong 15 phut. Ham luong IAA
dugc xac dinh bang phuong phap so mau Salkowski theo quy trinh nhuw sau: 0,75 mL dung dich
trich da dwoc ly tam trdn véi 3 mL tac chat Salkowski (4,5 g-L- FeCls trong 10,8 M H2SOs) va
trong 20 phut ¢ nhiét d6 phong. Ham lwong IAA duoc xac dinh & budce séng 535 nm [17].

Pinh danh vi khuin ni sinh hoa tan lan

Hai dong vi khuan LP3-R3 va LP1-R3 dwoc nudi trong 48 gio trong moi treong LGI. Sau
d6, hat 2 mL khuan lac d€ ly tam ¢ tdc d6 10.000 vong/phut trong 5 phut dé 1dy té'bao cho trich
ly DNA béng Genomic DNA Prep Kit (BioFACT™) theo huéng dan ctia nha san xuat. Nong do
va do thuan duoc kiém tra trén 1% w/v agarose gel bang dién di. San pham DNA dugc khuéch
dai gen ma héa 16S rRNA bang ki thuat PCR véi cap moi P515FPL va P13B [18] nhu mo ta trong
iProof™ High-Fidelity PCR Kit-Bio-Rad (BioRad, Hercules, CA) bang T100™ thermo cycler
(BioRad) cho vi khudn ndi sinh. So sanh kich thudc cua san pham PCR véi thang DNA chuan dé
xac nhan vi tri cac band kich thudc 1500 bp d6i véi vi khuan noi sinh. San pham PCR dugc tinh
sach bang TIANquick Midi Purification Kit (Tiangen Biotech Ltd., Beijing, China) theo huéng
dan nha san xuat. Sau d6 kiém tra lai d6 thuan trén 1% w/v agarose gel bang dién di. San pham
PCR da tinh sach duoc giai trinh tu béng may giai trinh tw tu dong tai Macrogen DNA
Sequencing Service (Macrogen, Seoul, Korea). Két qua giai trinh tu véi sac phd duwoc phan tich
bédng phan mém BioEdit, phién ban 7.0.5.3 [19] va phan mém ChromasPro version 1.7
(http://technelysium.com.au/wp/chromaspro). Giai trinh tu cia cac dong vi khudn duogc so sanh
v6i céc trinh tw ¢ sdn trong ngan hang gen bang cong cu Basic Local Alignment Search Tool
(BLAST) ctia National Center for Biotechnology Information (NCBI) dé€ xac dinh mutc do twong
dong.
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Xu ly s6 lidu
S liéu thi nghiém duoc xtt ly théng ké bang phan tich phuong sai trén phan mém SPSS

16.0. Céc gia tri trung binh dugc so sanh bang kiém dinh Duncan.

3 K&t qua va thao luin
3.1 Phén lap va dic di€ém hinh thdi cta vi khuin ndi sinh hoa tan lan tir cdy Dinh ling
K&t qua phan 14p vi khuan ndi sinh

Chung t6i da phan 1ap va lam thuan duoc 35 dong vi khuan trén méi trueong LGI ¢ pH 5
ttr 13 mau 14 va 11 mau ré Dinh ldng thu tai huyén Tri Ton. Trong d6, 13 dong vi khuan dwoc
phan 1ap tir 14 va 22 dong vi khuan cé ngudn gdc tir ré. Tat ca cac ching vi khuan nay duoc luu

trt trén dia va trong glycerol 20% ¢ —80 °C.

D4c tinh hinh thai cta tat ca cac khudn lac dwgc mo ta trong Bang 1. Cac khuén lac ¢6 mau
trang duc (62,9%), trang trong (8,57%), vang (5,7%) va hong (2,86%). Dang bia nguyén ctia khuan
lac chiém uwu thé' (91,4%) trong khi d6 khuan lac ¢6 bia rang cua chiém 8,60%. Khuan lac c¢6 dang
tron (74,3%) va ovan (25,7%) va kich thuéc trong khoang 1-2 mm chiém wu thé (68,6%). Tat ca 35
dong vi khuén thuan déu c6 d6 ndi mod ¢ muc it dén vira. Cac nghién ctru trude day cting cho
thay vi khudn noi sinh phan 1ap tir ré cdy mia c6 mau séc tring duc, bia nguyén va c6 kha nang

chuyén dong chiém wu thé'[20, 21].

3.2 Tuyén chon vi khudn néi sinh hoa tan 14n trén cdy Pinh ling
Kha ning chiu dung méi truong pH thip cta cic dong vi khudn néi sinh tir cdy Dinh ling

Tat ca 35 dong vi khudn phén lap déu chiu duwoc méi treong pH 5, v6i ODsso 1on hon 0,5.
Cu thé, 21 dong c6 gia tri ODee trong khoang 0,5-1,0 va 14 dong c¢6 ODsso 16n hon 1 (Bang 2).
Trong nghién cttu nay, gia tri pH 5 duoc chon vi ¢ ngudng nay, lan trong dat hinh thanh ¢ cac
dang kho hoa tan [22]. Vi vay, 1an dé tiéu ma cay trong cé thé hap thu ndm & ngudng thap [23].
Khuong va cs. [24, 25] da tuyén chon duoc cac dong vi khudn Rhodopsedomonas spp. c6 kha nang
chiu duwoc moi treong chua cua dat phen ngap nudce. Tuy nhién, cadc dong vi khuan trong nghién
ctru nay thich nghi dwoc trong diéu kién thoang khi trong qua trinh u.
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Bang 1. Banh gia d4c tinh khuan lac vi khudn néi sinh trén méi truong LGI

Dic tinh S6 dong vi khudn néi sinh (dong) Ty 1€ (%)
Tréng duc 22 62,9
) Tréng trong 3 8,57
Mausac  ying 9 25,7
Héng 1 2,86
Bia nguyén 32 91,4
Pang bia Bia rang cua 3 8,6
ftmd 20 57,1
POndimd  \is vira 15 429
Hinh dang Tron 26 74,3
khuan lac Ovan 9 25,7
<1 8 22,9
Kich thwdc 1-2 24 68,6
(mm)
>2 3 8,57
Bang 2. Gid tri ODsso ctia cac dong vi khudn trong diéu kién pH 5
Gia tri ODsso S6 dong vi khuan noi sinh (dong) Ty 18 (%)
0,5-1 " 60
1-1,5 8 22,9
>15 6 17,1

Kha ning hoa tan lan ctia cic dong vi khuan néi sinh tir cdy Dinh ling

Kha ndng hoa tan lan cta 35 dong vi khuan khac biét c6 y nghia thong ké 5% (Bang 3).
Dong vi khuan LP3-R3 va LP3-R5 c6 kha ndng hoa tan lan cao véi ham lwgong 29,5 + 1,23 va
29,7 +1,12 mg-L-1. K& dén, dong vi khuan AC1-R1 c¢6 ham lwgng 1an hoa tan 6,4 + 0,58 mg-L-. Cac
dong vi khuan néi sinh CL3-R1, CL2-L3 va AC4-R1 c6 kha nang hoa tan 1an thap, lan luot 1a 6,64
+0,25, 8,29 +0,07 va 12,0 + 0,19 mg-L-*. Dong vi khuan CL1-R2 c6 kha nang hoa tan lan thap nhat
(3,82 + 1,08 mg-L-1). Cac dong vi khuan con lai c¢6 kha nang hoa tan lan trong khoang 13,3 + 0,34
dén 24,1 + 0,83 mg L. Trén dat cay trong can, kha nang hoa tan lan tit 1an can xi ctia vi khudn ndi
sinh phan 1ap ttr cAy Ngd 1a 51,3 mg-L-! va tlr ré cay mia la 73,9-86,4 mg-L-1 [21, 26]. Do d6, ham

luwong 1an hoa tan trong nghién ctru nay c6 gia tri thap hon.
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Bang 3. Kha ning hoa tan lan va tong hop IAA cua cac dong vi khuan noi sinh tie cdy Dinh lang

trong mdi treong long

T Ky hiéu dong vi khuin Ham lugng lan (mg-L-) Hén:;‘;?:f)IAA
1 AC1-R1 26,4+ 0,58 3,92¢ + 0,03
2 AC4-L1 22,0¢h +0,99 1,24im + 0,03
3 AC4-L2 21,087+ 0,83 5,76¢+ 0,33
4 AC4-L3 22,5d¢f + 0,58 1,621+ 0,29
5 AC4-R1 12,040+ 0,19 1,158m + 0,14
6 AC4-R4 14,7°p £ 0,02 1,204m + 0,16
7 AC4-R5 22,69 + 0,66 2,458 + 0,17
8 CL1-L1 22,9%e +(,15 6,872+ 0,62
9 CL1-L2 18,6 + 1,32 1,24+ 0,09
10 CL1-R2 3,82t+1,08 4,624+ 0,46
11 CL2-L1 15,17+ 0,58 2,242+ 0,10
12 CL2-L3 8,291+ 0,07 1,491k + 0,25
13 CL2-R1 20,5Mk + 0,58 1,491k + 0,01
14 CL3-L4 17,6m+ 0,91 2,618+ 0,04
15 CL3-L5 14,600 £ 1,24 1,29+m + 0,02
16 CL3-R1 6,64+ 0,25 1,07'™ + 0,09
17 CL3-R2 19,8 + 0,15 1,214m + 0,20
18 CL3-R4 19,7 + 0,41 1,31+ + 0,25
19 CL3-R5 21,90+ 0,91 1,33 + 0,06
20 CL3-R6 20,47 + 0,90 6,190 + 0,04
21 CL3-R7 23,9¢4 + 0,66 3,15f+ 0,03
22 LP1-L1 21,7¢1+1,24 1,18¥m + 0,01
23 LP1-R1 22,2¢f8 + 0,58 1,27+ 0,06
24 LP1-R2 21,5¢1+0,83 3,26f+ 0,09
25 LP1-R3 20,31k + 0,81 0,98m + 0,03
26 LP3-L1 21,6¢1 + 0,64 1,66'+0,16
27 LP3-L2 23,8 +0,17 2,96f+ 0,13
28 LP3-L5 24,1+ 0,83 1,447 £ 0,06
29 LP3-R2 13,3r + 0,34 3,60¢ + 0,23
30 LP3-R3 29,52 +1,23 3,17+ 0,32
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TT Ky hiéu dong vi khuin Ham luong lan (mg:L-1) HQIT::;EE)IAA
31 LP3-R5 29,7:+1,12 1,40 + 0,10
32 LP5-R1 19,14 £ 1,15 1,247+ 0,14
33 LP5-R2 22,9¢ +0,32 3,710£0,17
34 LP5-R3 21,16+1,16 3,61¢+ 0,08
35 LP5-Rd 16,27+ 0,41 1,00m + 0,01
Mitc y nghia 5% 5%
CV (%) 4,00 813

Ghi chii: Cac s6 co chit cai gidng nhau trong cung mét ¢t khong khac biét ¢é y nghia théng ké theo

kiém dinh Duncan. Gi4 tri sau dau * la d6 1éch chuan.

3.3 Danh gia kha ning cd dinh dam va tong hop IAA ctia cic dong vi khuin néi sinh tir ciy
Dinh lang

Kha ning c6 dinh dam ctia cdc dong vi khudn ndi sinh tir ciy Pinh ling

Hai mwoi hai dong vi khuan c6 kha nang c6 dinh dam cao hon 0,75 mg-L- (Hinh 2). Kha
nang cd dinh dam gitta cac dong vi khuan khac biét cé y nghia thong ké ¢ muic 5%. Trong do,
LP1-R3 la dong c¢6 kha nang ¢ dinh dam cao nhét (23,0 + 0,90 mg-L-). Cac dong vi khuan
CL3-R4, LP1-L1, LP3-L2 va CL1-R2 c¢6 kha nang c6 dinh dam dao dong tir 16,9 + 1,41 dén
18,8 £ 0,90 mg-L-1. K& dén, dong vi khuan LP3-L1 ¢6 kha nang c¢d dinh dam 13,3 + 0,50 mg-L-!, cao
hon so v6i hai dong vi khuan LP5-R1 va CL1-L2 (11,8 £ 0,22 va 11,5 + 1,34 mg-L-!). C4c dong vi
khuan AC1-R4, CL3-R2 va LP1-R1 c6 kha ndng c6 dinh dam théap, 1an luwot la 0,97 + 0,01, 0,77 +
0,01 va 0,76 + 0,01 mg-L-! va khac biét khong c6 y nghia thong ké so véi dong CL3-R1 va LP5-R2
(1,98 + 0,41 va 1,19 + 0,80 mg-L-). Cac dong vi khudn ndi sinh con lai ¢6 kha nang ¢ dinh dam
dao dong tir 2,73 + 0,30 dén 8,12 + 1,51 mg-L-1. Kha ndng c6 dinh dam cua dong vi khuan
AGNSB48 phan 1ap tir cdy Ngo 1a 148,5 mg-L-1 [24]. Tuong tu, cac dong KClc, PB3b, KC1f, KC2d,
KC1b1 ¢6 kha ndng c6 dinh dam 12,1-18,5 mg-L-! [20]. Diéu nay cho thdy kha nang cd dinh dam

cua cac dong vi khudn phan lap tir cdy Ngo, cay Mia va cay Dinh lang 1a rat khac nhau.

Ham luong IAA duoc tong hop gitta cac dong vi khuan khac biét c6 y nghia thong ké &
mtc 5% (Bang 3). Dong vi khudn noi sinh CL1-L1 ¢6 kha nang tong hop IAA cao nhat
(6,87 £ 0,62 mg-L). Cac dong vi khuan CL3-R6, AC4-L2 va CL1-R2 ciing c6 kha ndng tong hop
IAA cao, lan luot 1a 6,19 + 0,04, 5,76 + 0,33 va 4,62 + 0,46 mg-L-'. Dong vi khuan ndi sinh LP5-R4
va LP1-R3 c¢6 kha nang tong hop IAA thap (1,00 + 0,01 va 0,98 + 0,03 mg-L-). Dong vi khudn
AGNSB40 phan 1ap ttr cay Ngo6 lai c6 ham lwong IAA 1a 54,25 mg-L-1 [26] trong khi d6 cac dong
HAle, PB2e va KC1d phan lap tir r& cay Mia c6 ham luong IAA 12,1-29,4 mg-L-1 [20].
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30.0

Ham lrong dam (mg/L)

Hinh 2. Kha nang cd dinh dam cua cac dong vi khuan noéi sinh cay DPinh ling

3.4 Dinh danh vi khudn ndi sinh tit cdy Pinh ling

Hai dong vi khuan duoc chon d€ dinh danh la LP3-R3 va LP1-R3. Chung thudc chi Bacillus
va loai cereus va circulans, véi ty 1& twong dong 100% voi chung vi khuan Bacillus cereus S5
(KU927490.1) va B. circulans H170 (MH671645.1) trén Genbank va dugc dat tén B. cereus LP3-R3
va B. circulans LP1-R3 (Hinh 3), v6i nucleotide twong déng la 603 va 838. Hai dong vi khudn duoc
tuyén thudc hai chi khac nhau nén thudc cung moét nhanh. Vi khuan Pseudomonas kribbensis dwgc
stt dung nhut nhém ngoai. Két qua tuyén chon vi khuan néi sinh kich thich sinh treong cay duoc
liéu nhw cay Teucrium polium L. cling tim thay vi khuan B. cereus and B. subtilis c6 kha nang hoa
tan lan va tong hop IAA [27]. Bén canh d6, chi Bacillus cing dwgc phan 1ap ti cay Tinospora
cordifolia d€ stt dung trong ché& phdm vi sinh [28]. Ngoai ra, chi Bacillus la mot trong nhitng vi
khuan pho bién nhat duoc tim thay ndi sinh trong cay trong [29]. Chi Bacillus con ton tai trong
mot s& cay dwoc liéu nhu Glycyrrhiza spp., Pinellia ternate, Lycium chinense, Digitalis purpurae,
Leonurus heterophyllus, Bletilla striata, Belamcanda chinases, P. pedatisecta, va Taxus yunnanensis [30—
32]. Nhitng dong vi khuan tuyén chon dwoc tix cdy Handroanthus impetiginosus, trong dé c6 chi
Bacillus, c6 kha nang cd dinh dam, hoa tan 1an va tong hop IAA [8].

Bacilus cereus strain S5 (KUS27430.1)

Bacillus cereus strain S662Ba-158 (HQ238536 1)
9 ‘Bac\Hus cereus LP3-R3

Bacillus circulans LP1-R3

4{535\\\% circulans strain H170 (MH671645 1)
Bacillus circulans strain NG114 (MNg18667.1)
Pantoea agglomerans strain H11 (KP966509.1)

3| - Pantoea agglomerans strain RSO7 (KU052706.1)

971 Pantoea agglomerans strain RSO6 (KU052705.1)
Pseudomonas kribbensis strain RC202 (KJ534435.1)

1|

—
01

Hinh 3. Cay pha hé vé moi quan hé di truyén ctia dong vi khuén ndi sinh hoa tan l1an va ¢ dinh dam duoc
tuyén chon dwa vao trinh tu gene 165-rDNA
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4 Kétluan

Chiing t6i da phan 1ap duoc 35 dong vi khuan noi sinh tir 14 va ré cay Dinh lang trong tai
huyén Tri Toén, tinh An Giang, trén moéi truong LGL Trong d6, dong vi khudn LP3-R3
va LP3-R5 c6 kha ndng hoa tan lan cao véi ham luwong 29,5 + 1,23 va 29,7 + 1,12 mg-L-.
Kha nang c6 dinh dam va tong hop IAA cao nhat duoc ghi nhan ¢ dong vi khuan LP1-R3 va
CL1-L1 v6i 23,0 + 0,90 va 6,87 + 0,62 mg-L-.. Day 1a chung vi khuén Bacillus cereus LP3-R3
va B. circulans LP1-R3 véi ty 1&é twong ddng 100% véi chung vi khuan Bacillus cereus S5
(KU927490.1) va B. circulans H170 (MH671645.1) trén ngan hang gen.
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