KHOA HOC CONG NGHE

PHAN LAP VA NHAN DIEN VI KHUAN NOI SINH €O
PAC TiNH TOT VE KHA NANG CO BINH BAM, HOA TAN
LAN VA TONG HOP IAA TRONG CAY BAU PHONG
TRONG TREN BAT XAM BAC MAU TAI TiNH BiNH BINH

TOM TAT

Buii Thanh Pao!, Ng6 Thanh Phong?, Cao Ngoc Diép?

Phan lap duoc 236 dong vi khun tir 152 mau nét san, ré, than cay dau phong (lac) trong & viung dat xam bac
mau tinh Binh DPinh (4 huyén: Phu Cat, Hoai Nhon, Van Canh, Tay Son), chiing déu tao mang mong
(pellicle), déu c6 kha nang c6 dinh dam, hoa tan 1an va téng hop IAA. Chon loc 20 dong cé dac tinh tot vé
kha nang c6 dinh dam, hoa tan lan va téng hop IAA dé nhan dién bang ky thuat PCR cho thiy 20 dong nay
déu 1a vi khuén noéi sinh. Giai trinh tw ADN cho két qua 20 dong vi khuin thuoc 6 chi, trong dé 10 dong
thudc chi Acinetobacter, 3 dong thudc chi Enterobacter, 1 dong thudc chi Klebsiella, 1 dong thudc chi
Sphingomonas, 4 dong thuoc chi Bacillus, 1 dong thudc chi Burkholderia véi ty 1é twong dong tir 98%-99%.
Dé nghi tién hanh khao sat hiéu qua ngoai dong cia cac dong nay va tmg dung san xuat phan sinh hoc.

Tu khoa: Co dinh dam, dat xam bac mau, hoa tan Ian, tong hop IAA, phan sinh hoc, vi khuan noi sinh.

1. GIOI THIEV

Pau phong (lac, dau phung) (Arachis hypogaea
L.) 1a loai cay thuc phdm thuoc ho Pau (Fabaceae),
ciing 1a loai cay tréng dé cai tao dat vi sau vu dau sé
dé lai luong dam rat lon cho dat khoang 50-100 kg
N/ha [10]. Bén canh vi khu4n nét sin, nhiéu két qua
nghién cttu cho thdy bén trong hé théng moé cta cay
dau phong c6 chtra hé vi khuén noi sinh. Vi khuén
noi sinh giup tang cuong su sinh trudng cua cay [2],
thuc d4y cac qua trinh chuyén hoéa trong cay, su phat
trién long ré mot cach manh meé [7], ting ham luong
cac chat khoang, tang kha nang khang nhiéu nguon
bénh khéac nhau cta cay [5], [1], gitp c6 dinh dam
sinh hoc, gidm tinh man cam voi mam bénh va su
thay ddi cta thoi tiét gay tén hai cho cay [20], hoa
tan 1an kho tan cho cay trong hap thu tot chat dinh
duong [9].

Binh Pinh thudc ving sinh thai duyén hai Nam
Trung b0, c6 nhiéu nhém dat, trong d6 dat xam bac
mau chiém dién tich lon véi 70.809 ha, chiém 11,75%
dién tich dat nong nghiép. Pay 1a loai dat duoc hinh
thanh & dia hinh cao cta ving dong bang, dia hinh
thap, bang ctia ving chuyén tiép giita dong bang va
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déi nui, & noi co d6 che pht thap trén tram tich phu
sa c6 va mau chat cia d4 macma axit, da cat. Dat cé
phan tng chua, d6 phi nhiéu ty nhién khong cao,
thanh phan co gi6i nhe [18].

Dé tién t6i mot nén nong nghiép bén vimg, dau
phong trong trén dat xam bac mau tai tinh Binh Dinh
can duoc nghién cttu vé nhirng vi khu4n ndi sinh, xac
dinh va danh gia mot s6 dic tinh t6t nhue c¢6 dinh
dam, hoa tan lan, sinh téng hop kich thich t6 ting
truong thuc vat nhu IAA dé ung dung nhimg vi
khuén noéi sinh tot cho cay trong néi chung va cay
dau phong noi riéng.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap thu thap, xit Iy mau va phan
1ap cac dong vi khuin

2.1.1. Thu thap va xir Iy mau

Mau duoc thu tai 4 huyén cua tinh Binh Pinh
trong dau phong trén vung dat xdm bac mau (Phu
Cat, Hoai Nhon, Van Canh, Tay Son).

Chon cay diau phong dang & giai doan ting
trudng manh. Thu mau ca phan dit xung quanh ré
v6i duong kinh 1a 15 cm, sau 15 cm. Thu toan b6 cay
dau phong (cit bo 14 va than tir @6 cao trén 10 cm).
Rira that sach mau dudi voi nwéc manh dé loai bo dat,
bui ban; dé rdo ty nhién. Chon cac bo phan (ndt san,
ré, than) khong c6 ddu hiéu bénh. Cit mau thanh
ting doan ngan (2 - 3 cm); dé riéng ting loai mau
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trong timg ong Falcon cé ghi nhan. Cit mau ré va
than diu phong da qua xt ly thanh timg doan nhé 1
cm, cat not san cho vao binh tam giac 250 ml. Cho
con 96° vao binh tam giac vira ngap mau, lic nhe
trong thoi gian 10 phut. Rita sach mau bing nudc cat
vo tring 3 lan (5 phuat/1an). Cho canxi hipoclorit 2%
hoac nuoc javen, lic nhe trong 10 phut. Rira sach
mau bang nuéc cat vo trung 4 1an (5 phuat/lan). Hut
100 - 200 ul ctia nudc rira l1an thit 4 ching trén cac dia
chtta moi truomg TYGA (Tryptone — Yeast extract —
glucose — agar), 0 & 30°C. Sau 24 - 48 gi0, néu trén
cac dia moi truong nay khong xuat hién khudn lac thi
mau da dat yéu cau khtr tring.

2.1.2. Phan Iip cdc dong vi khuan

Mau khir tring dat yéu cau duoc cho vao cdi
chay vo trung, gid nhuyén. Cho thém 0,5 - 1 ml nudc
cat vo trung vao c6i, khudy déu va hat 100 pl dich
trich mau ching vao cic 6ng nghiém chitra moi
truong ban dac (méi nghiém thtrc 1ap lai 3 14n). Mau
than va ré phan 1ap & moéi truong PDA, mau nét ré
phan 1ap & moi truong G, Pay kin cac ong nghiém,
dem 1 & 30°C khoang 2 - 4 ngay. Sau 2 - 4 ngay, quan
sat 6ng nghiém, néu thiay c6 mét 16p mang méng
(pellicle) gan bé mat moi truong thi ching to c6 su
hién dién cta vi khuin néi sinh. Dung kim ciy da
khtr tring dam xuyén qua mang pellicle va cdy vao
dia moi truong dac tuong ung, t & 30°C. Sau 24 — 48
gio, cac khudn lac khac nhau moc trén bé mat moi
truong duoc tiép tuc cdy chuyén sang cac dia moi
truong twong tmg vai lan dén khi cac khudn lac xuat
hién trén duong cdy roi nhau va hinh thai khuan lac
thuan nhat. Kiém tra do rong bing cich quan sat
duéi kinh hién vi bang phuong phap giot ép. Khi thay
vi khudn da that sy rong (thuan nhat) thi cdy chuyén
sang 6ng nghiém chtta moi truong dic twong tmg dé
trit & 4°C va duoc xem nhu mot ching (isolate) thuan
[3].

2.2. Khao s4t dic tinh c6 dinh dam, hoa tan 1an
va téng hop [AA

2.2.1. Dinh Irong amoni (kha nang cé dinh dam)

Vi khu4n duoc nuoi trong moi truong Burk’s dac
khong c6 N [14] va dinh luong amoni hinh thanh
trong mau bang phuong phap Phenon phé héa nito
natri hipoclorit dé xac dinh ham luong NH,* duoc tao
ra bang phan tng so mau & budc séng 636 nm.

2.2.2. Pinh luong lan hoa tan

Vi khuin dugc nuéi trong moi truong NBRIP
[11] va dinh luong lan hoa tan bang thudc thir axit
ascobic — amoni molypdat — kali hidro tactrat va
phuong phap so mau Oniani & budc song 830 nm.

2.2.3 Pinh lurong IAA

Vi khudn duwoc nudi trong moi truong bé sung
100 mg/1 tryptophan va dinh luong bang thudc thix
Salkowski R2 va phuong phap so mau & budc song
530 nm.

2.3. Nh4n dién c4c dong vi khuin
2.3.1 Ky thuit PCR
Téach chiét ADN vi khuén:

Quy trinh duoc thuc hién theo Nguyén Thi Thu
Ha va ctv. (2009) [12].

Dé nhan dién vi khuin séng noéi sinh, stt dung
cac doan moi 16S ArDN duoc thiét ké theo Zinniel ef
al, 2002 [20] voi trinh ty nhu da trinh bay theo
Nguyén Thi Thu Ha et al (2009) [12].

2.3.2. Gidi trinh tw ADN

St dung doan moéi 1 p515FPL trong phéan tmng
PCR dé nhan dién vi khu4n noéi sinh da mo ta & phan
trén. San phdm PCR duoc loai bod cac héa chat PCR
con lai trong 6ng nghiém bang EDTA va con dé thu
duoc san phdm ADN sach. San phdm ADN nay duoc
stt dung giai trinh tu bang hé théng may giai trinh tu
dong ABI 3130. St dung chuong trinh BLAST N va
BioEdit dé so sanh trinh tu cac doan ADN cua 3
dong vi khuén v6i trinh tw ADN ctia bo gen & céac loai
vi khuén c6 trong ngan hang gen (NCBI).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan 1ap vi khu4n néi sinh

Ttr 152 mau (38 mau than, 38 mau ré va 38 mau
noét san) thu duoc 236 dong, trong d6 c6 174 dong
phan 1ap trén moi truong PDA, 62 dong phan 1ap trén
moi truong Gg. 85 dong phan lap tir ré chiém 36,02%,
89 phan lap tir than chiém 37,71% va 62 phan lap ti
nét ré chiém 26,27% (Bang 1).

Bang 1. Két qua phan 14p cac dong vi khuin trén hai

moi treomg PDA va G,
Moi Atrlr(Amg Ngljon SO TV 1e %)
phan lap g0c luong
Than 89 | 37,71%
PDA - ?
Ré 85 | 36,02%
Gg Not ré 62 | 26,27%
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Cac dong vi khudn phan lap duoc déu c6 chung
mot dic tinh 1a sinh trudng va phat trién & diéu kién
vi hiéu khi trong cac moi truong ban dic, ching phat
trién thanh lop mang moéng cach mit moi truong
nudi khoang 2 — 5 mm. Két qua nay phu hop voi bao
cao cua Weber ef al (1999) [19], theo nghién ciru
cua Perin et al (2006) [15] thi 16p mang mong hinh
thanh cach mat moéi truong 1a 4 mm, két qua cta
Santos ef al. (2001) [17] la khoang 1 — 4 mm va theo
bao céo ctia Nguyén Thi Thu Ha er al. (2009) [12] thi
16p mang cach mit méi truong tir 0,5 — 1 cm. Lop
mang mong hinh thanh trong moéi truong ban dic
nay c6 mau hoi trang hoac hoi vang (Perin et al,
2006; Santos et al, 2001) [15], [17] (Hinh 1).

Mang pellicle
Mang pellicle (Moi truong
0i trud PDA]
(MoxG trizong - )
0]

Hinh 1. Vi khu4n sau 24 gi¢ nuéi trong méi truong
ban dic Gsva PDA

3.2. Mot s6 dic tinh ciia cac dong vi khudn noi
sinh phan lap duoc

3.2.1. Khd nang cé dinh dam

Tat ca 236 dong vi khudn duoc khao sat déu co
kha nang tao NH," ciy trén moéi truong Burk dac
(agar) khong dam. Ham luwong dam sinh ra duoc do
vao ngay th 2, 4, 6, 8 sau nudi cdy, trong do dong
GN65b ¢o dinh dam cao nhat véi ham luong trung
binh 1a 5,54 mg/L.

3.2.2. Khad nang hoa tan Iin kho tan

Tat ca 236 dong vi khudn duoc khao sat déu co
kha nang hoa tan lan kho tan trong moi truong
NBRIP. Luong lan hoa tan duoc do vao cac ngay 5,
10, 15, 20 sau nuéi cdy, dong PT95a hoa tan duoc
nhiéu lan nhat voi ham luong trung binh 1a 374,75
mg/L.

323 Khi ndng tong hop indol-3-axetic axit
1A4)

Tat ca 236 dong vi khudn nuoi cdy trong moi
truong phan lap tuong tng cé6 bé sung 100 mg/1
tryptophan duoc khao sat déu c6 kha ning tong hop
IAA. Luong IAA duogc téng hop duoc do vao cac ngay
2, 4, 6, 8 sau nuoi cdy, dong PT95b c6 kha ning téng
hop IAA cao nhat véi ham luong trung minh 1a 12,73
ng/L.

Tt két qua khao sat trén, chon ra 20 dong cé dic
tinh tot vé c6 dinh dam, hoa tan 1an va tong hop IAA
(Bang 2) dé tién hanh nhan dién bang ky thuat PCR
va giai trinh tw ADN.

Bang 2. C4c dong vi khuin c6 dic tinh t6t vé& ¢ dinh dam, hoa tan 1an va téng hop IAA*

. , . Luong dam c6 dinh Luong lan hoa tan Luong IAA téng hop
Stt Dong vi khuan trung binh (mg/L) trung binh (mg/L) trung binh (ug/L)
1 PT14a 5,27 13,30 1,62
2 PT12b 4,79 38,88 2,42
3 PT16a 3,85 51,33 2,06
4 PR10b 3,71 4,49 1,80
B) PT12c 0,22 28,32 6,10
6 GN56b 0,04 93,97 3,57
7 GN57b 1,64 111,61 3,37
8 GN60b 4,24 114,56 3,78
9 GN65b 5,54 23,51 3,48
10 PR61a 0,04 111,60 5,84
11 PR66b2 0,31 229,61 0,60
12 PR67 0,11 198,69 0,98
13 PR68a 0,08 360,56 0,42
14 PT67 0,08 172,37 0,63
15 GN74c 0,62 248,09 2,02
16 PT95b 0,21 177,61 12,73
17 GN9la 0,05 109,55 12,49
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18 PT93a 0,17 230,85 3,35

19 PT95a 0,46 374,75 10,85

20 PR92a 0,40 149,77 10,50
C.V. %) 7,02 3,80 3,89

* S0 liéu trung binh tir 4 huyén (Tay Son, Phu Cat, Hodi Nhon, Van Canh)

dong cho bang ADN & vi tri khoang 900 bp so voi
thang chuin (Hinh 2a, 2b, 2c, 2d), phu hop voi két
qua nghién ctu truéc day cua Zinniel et al (2002)
[21], Nguyén Thi Thu Ha et al (2009) [12], Cao
Ngoc Diép va Nguyén Ai Chi (2009) [4].

3.3. Nhan dién cac dong vi khudn bing ky thuat
PCR

Khi phan tich PCR vé6i 3 doan méi 16S ArDN
(p515FPL, p-13B va PCR-1) dé nhan dién cac dong vi
khuén da chon loc déu 1a vi khudn néi sinh, 20/20

Lo

@

Hinh 2. Phé dién di san ph4m PCR dugc nhan 1én tir ADN ctia cac dong vi khuidn

(Ghi chi: M: thang chuan; 1: PT14a; 2: PT12b; 3 PT16a; 4: PRIOb; 5: PT12c; 6: GN56b; 7: GN57b; &
GN60D; 9: GN65b; 10: PR61a; 11: PR66b2; 12: PR67; 13: PR68a; 14: PT67; 15: GN74c; 16: P195b; 17: GN91a;

18- PT93a; 19: PT95a; 20: PR92a;)

3.4. Két qua giai trinh tiy ADN ciia mot sd dong
vi khu4n

San phdm PCR (v6i cap méi p515FPL — P13B -
PCR1) ctia 20 dong vi khuin dugc st dung dé giai
trinh te ADN va st dung phan mém Blast N dé so
sanh voi trinh te ADN ctia cac dong vi khuin co6

trong ngan hang dir lieu NCBI. Két qua cho thiy
trinh tu cac dong vi khuén c6 do twong dong voi trinh
tu gen ctia dong vi khudn trén ngan hang dir liéu rat
cao 98%-99% va cac dong vi khudn twong dong déu 1a
cac chi thudc vi khuén néi sinh (Bang 3).

Bang 3. Téng hop két qua so sanh trinh tir ADN ciia cac dong vi khuédn trén NCBI

Tén dong | Chiéu dai Cac loai quan hé Ma s6 Tuong
(bp) dong
PT16a 860 Acinetobacter sp. strain SWSWS1 KX608736 99%
PT14a 859 Acinetobacter seifertii strain BT_HNGU_4 KY010311 99%
PT12b 859 Acinetobacter nosocomialis strain PE5 MF943157 99%
PR10b 858 Acinetobacter calcoaceticus strain NCTC7364 LT605059 99%
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PT12c 715 Enterobacter kobei strain BM10 MF953259 99%
GNb56b 860 Klebsiellasp. HK34 - 2 AY335553 99%
GN57b 865 Acinetobacter calcoaceticus strain IITG — ORWB3 | MH036346 99%
GN60b 858 Acinetobacter calcoaceticus strain EH52 GU339280 99%
GN65b 849 Sphingomonas pituitosa strain C_G_AE - 1 KJ186947 98%
PR61a 857 Acinetobacter junii strain NF110 KP772089 99%
PR66b2 848 Acinetobacter sp. 3] W501 JF722673 99%
PR67 842 Enterobacter cloacae strain SS3(5) MH488987 99%
PR68a 843 Bacillus megaterium strain TII, CHIN_81 KT998828 99%
PT67 843 Acinetobacter calcoaceticus strain petra-09 GQ141870 99%
GN74c 836 Burkholderia ambifaria strain YL-CS2 MF419183 99%
PT95b 844 Acinetobacter nosocomialis MH084921 99%
GN9la 844 Bacillus subtilis KX950748 99%
PT93a 828 Bacillus megaterium JQ833743 98%
PT95a 843 Bacillus flexus KF417548 99%
PR92a 843 Enterobacter xiangfangensis KT119349 99%

Bang 3 cho két qua 20 dong vi khuin thuoc 6
chi, trong d6 10 dong thudc chi Acinetobacter, 3
dong thudc chi Enterobacter, 1 dong thudc chi

10|

Klebsiella, 1 dong thudc chi Sphingomonas, 4 dong
thuoc chi Bacillus, 1 dong thudc chi Burkholderia.

a—— T

PR1lb (PhuCat

Pt PruCa

Nhanh A1 .
Nhanh
A
t  nhanh A2
Gh¥olb (Hoa Newn
l Nhanh B

Hinh 3. Cay pha hé (phylogenetic tree) trinh bay méi quan hé di truyén cta 20 dong vi khudn néi sinh

Cay pha heé cta 20 dong vi khudn duoc xay dung
dua theo phan mém MEGA 6,06, véi chi s6 bootstrap
1000. Phuong phap Maximum-Likelihood (lién két
cac dong tuong can) duoc chon dé xay dung cay pha
he.

Hinh 3 cho thay cac dong vi khuén noi sinh ctia
huyén Phu Cat cé su tach biét voi cac dong cua 3

huyén con lai nam trong nhanh Al, riéeng nhanh A2
c6 su xen ké ctia 3 dong vi khuén tit 3 huyén. Cac
dong & huyén Hoai Nhon, Van Canh va Tay Son cé
quan hé di truyén gan giii nhau, ndm trong nhanh B.
biéu nay c6 nghia co6 su giao thoa vé mit di truyén
gitta cac dong vi khu4n noi sinh gitra 3 huyén va c6
thé ly gii 1a do vi khuin duoc phan tan theo nguon
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giong dau phong (giong st dung tai huyén Hoai
Nhon duoc st dung tir nguon giong ctia huyén Van
Canh hoic Tay Son hoac nguoc lai) va qua trinh mua
ban hay trao déi giong dau va vi khudn di theo
(thuyét Gene-flow).

4. KET LUAN VA BE NGHI

4.1. Két luan

- Phan 1ap duoc 236 dong vi khudn noéi sinh tir
mau than, ré, nét san cla cay dau phong. Trong do
c6 174 dong phan lap trén méi truong PDA, 62 dong
trén moi truong G, 85 dong phan lap tir ré chiém
36,02%, 89 tir than chiém 37,71% va 62 tir not ré chiém
26,27%. Tat ca cac dong déu cé kha ning c6 dinh
dam, hoa tan lan va téng hop IAA, trong d6, dong
GN65b ¢6 dinh dam cao nhat (5,54 mg/L), dong
PT95a hoa tan dugc nhiéu lan nhat (374,75 mg/L),
dong PT95b co kha niang tdng hop IAA cao nhat
(12,73 ug/L).

- Phan tich PCR véi 3 doan moi 16S ADN
(p515FPL, p-13B va PCR-1) dé nhan dién cac dong vi
khuén c6 dic tinh t6t vé kha nang c6 dinh dam, hoa
tan lan va t6ng hop IAA cho thdy 20/20 dong déu la
vi khuén noi sinh.

- Gidi trinh tw ADN cho két qua 20 dong vi khuin
thuoc 6 chi, trong d6 10 dong thuoc chi
Acinetobacter, 3 dong thudc chi Enterobacter, 1
dong thuoc chi Klebsiella, 1 dong thuoc chi
Sphingomonas, 4 dong thuoc chi Bacillus, 1 dong
thuoc chi Burkholderia.

4.2. Dé nghi

- Tién hanh danh gi4 ngoai dong nhimg dong vi
khuén noi sinh cé dac tinh tot da duoc dinh danh tién
toi nghién ctu va st dung ngudn vi khuin noi sinh
tot 1am phan sinh hoc dé tmg dung cho cay trong.

- Tiép tuc phan lap va chon loc nhitng dong vi
khuin néi sinh trong cay dau phong c6 dic tinh tot &
nhing ving dat khac cta tinh Binh Dinh dé bé sung
vao nguon giong vi khuin noéi sinh ctia dia phuong.
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ISOLATION AND IDENTIFICATION OF ENDOPHYTIC BACTERIA WITH GOOD
CHARACTERISTICS AS NITROGEN FIXATION, PHOSPHATE SOLUBILIZATION AND IAA
BIOSYNTHESIS FROM PEANUT (Arachis hypogaeal.) CULTIVATED ON ACRISOLS OF
BINH DINH PROVINCE

Bui Thanh Dao, Ngo Thanh Phong, Cao Ngoc Diep
Summary

Two hundred and thirty-six bacterial isolates were isolated from one hundred and fifty-two peanut nodules,
roots and stems cultivated on acrisols of Binh Dinh province (four districts: Phu Cat, Hoai Nhon, Van Canh,
Tay Son), all of them formed pellicles in the semi-solid medium, and they had ability of nitrogen fixation,
phosphate solubilization and IAA biosynthesis. Twenty isolates having the good characteristics were
identified by PCR-16s-rTDNA technique. Sequencing 16S-rDNA gene of these endophytes, DNA sequencing
was compared with Genbeank database of NCBI by BLAST N software. The result showed that twenty
isolates belonged to six genera, including to ten isolates was Acinefobacter genus, three isolates were
Enterobacter genus, one isolate was Klebsiella genus, one isolate was Sphingomonas genus, four isolates
were Bacillus genus, one isolate was Burkholderia genus with high similarity (98-99%). Interestingly, these
endophytes had the best composite characteristics, they will be suggested to evaluate in the field and bio-
fertilizer production for peanut cultivation on the acrisols.

Keywords: Acrisols, bio-fertilizer, endophytic bacteria, IAA biosynthesis, nitrogen fixation, phosphate

solubilization.
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