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PAC TINH VI KHUAN NOI SINH PHAN LAP TRONG CAY
KHOM TRONG TREN PAT PHEN VINH THUAN,
TINH KIEN GIANG

Cao Ngoc Piép* va Nguyén Thanh Diing?
ABSTRACT

One hundred and three bacterial isolates were isolated from aerial tissues of pineapples
cultivated on acid sulphate soil of Vinhthuan district, Kiengiang province. Eighty-five
isolates were identified as endophytic bacteria with 16S-rDNA PCR technique, 38/85
endophytes with several good composite characteristics (such as IAA biosynthesis,
phosphate solubilization and fixing nitrogen) were detected based on biochemical tests.
Sequencing 16S-rDNA gene of 3/38 these endophytes, the results showed that LK4 isolate
(LGI medium) and BK1 isolate (Baz medium) had 99.2% and 99.4% identity with
Burkholderia tropica NR_028965, respectively while the identity of NK2 isolate (NFb
medium) with Enterobacter hormaechei GQ9006 was 99.6%. Interestingly, LK4, NK2,
BK1 endophytes had the best composite characteristics, they will be suggested for bio-
fertilizer production.

Keywords: Bio-fertilizer, Endophytic bacteria, 1AA biosynthesis, nitrogen fixation,
phosphate solubilization

Title: Characteristics of endophytic bacteria isolated from pineapples cultivated on acid
sulphate soil of Vinh Thuan district, Kien Giang province

TOM TAT

Mot tram 1é ba dong vi khudn dwoc phan 1dp trong cdy khém trong & huyén Vinh Thudn,
tinh Kién Giang trong dé c¢é 85 dong dwoc xdc dinh la vi khudn ndi sinh bang kj thudt
PCR 16S-rDNA. Sir dung phép thir sinh héa da xdc dinh dwoc 38/85 dong vi khudn ngi
sinh ¢6 dit 3 ddc tinh tot (c6 dinh dam, hoa tan lan va tong hop IAA). Tuy nhién, khi gidi
trinh tw doan gen 16S-rDNA cua 3/38 dong vi khuan nay, xdc dinh dwoc dong LK4 dwoc
phan lap trén moi truong LGI va dong BK1 dwoc phan lap trén moi truong BAz co ti lé
dong hinh ciia doan gen 16S-rDNA voéi loai Burkholderia tropica NR_028965 1a 99,2%
va 99,4% theo thir tie; ti 1é dong hinh doan gen 16S-rDNA ciia dong NK2 dwoc phén ldp
trén moi truong NFb voi loai Enterobacter hormaechei GO 9006 la 99,6%. Pé nghi dwa
ba dong vi khudn (LK4, NK2, BK1) ¢6 cdc déc tinh tot nay vao san xudt phén sinh hoc
bén cho cdy trong.

Tir khéa: Cé dinh dam sinh hoc, héa tan lin khé tan, Phén sinh hoc, sinh tong hop IAA, Vi
khudn ndi sinh

1 PAT VAN PE

Khom (dua)(Ananas comosus [L.] Merr) di duoc trong ¢ nhiéu ving rong 16n
trong nhiing nude nhi¢t doi (Weber et al., 1999). O nudc ta, khém 1a mot trong ba
loai cdy an qua hang dau chubi, khom, cam quyt (Tran Thé Tuc va Vi Manh Hai,
2000) va khém duoc trdng ¢ nhiéu ving trong ca nudc, nhung dugc trong nhiéu &

1 Vién Nghién ctru va Phat trién Cong nghé sinh hoc
2 Trudng THPT An Minh, Kién Giang
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cac tinh phia Nam, chiém 75,43% tong dién tich trong khom ciia ca nuée, trong d6
cac tinh dong bang song Ciru Long (PBSCL) chiém dén 69,36% dién tich khoém ca
nudc, nhitng tinh c¢6 di¢n tich tré)ng khém 16n 1a: Kién Giang, Ca Mau, Bac Liéu,
Hau Giang, Séc Trang va trai khom ding dé an tuoi hodc ché bién thanh cac san
pham xuat khau. O PBSCL, trén dat phén, khom 1a cdy tién phong di mo duong
cho cac loai hoa mau va cac cdy trong khac nhu: mia, chudi, rau dau... Qua khém
dugc xem 13 “hoang hau” cua cac loai qua vi hwong vi thom ngon, gidu chat dinh
dudng (Pudng Hong Dat, 2003). Theo tinh toan, trung binh 1 ha tréng trot khom
lay di tir dat 86 kg N (trong d6 than 14 74 kg, qua 9 kg), 28 kg P20s (than 14 23 kg,
qua 5 kg) va 437 kg K20 (than 14 402 kg, qua 35 kg), cung vdi cac nguyén td trung
va vi luong va dat ning suét cao, nong dan phai bén nhiéu phan héa hoc trong dé
phan dam héa hoc 1én dén 200 kg N/ha/vu (Weber et al., 1999). Theo Zinniel et al
(2002), vi khuan noi sinh dugc tim thay trong rat nhiéu loai cay trong & Hoa Ky, vi
khuan noi sinh 14 cac vi khuan tir viing ré xAm nhap vao ré, than va la dé séng bén
trong cac mo thuc vat ma khong gy hai hay canh tranh dinh dudng véi cay chu;
trai lai ching xuc tién sy sinh trudng cua cdy chi; Vi khuan noi sinh giup ting
cuong sy sinh truong ciia cdy bang cach tong hop kich thich to auxin (IAA)
(Barbieri et al., 1986), ting ham luong cac chit khoang, ting kha ning khéng
nhiéu ngudn bénh khac nhau cua ciy (Fashey et al., 1991; Bandara et al., 2006),
giap ¢ dinh dam sinh hoc, giam tinh mam cam véi mam bénh va su thay ddi cua
thoi tiét gay ton hai cho cay, ching co thé giup loai b cic chat gy 6 nhiém
(Rosenblueth va Martinez-Romero, 2006), lam ting ham lugng cac chit khoang,
tang kha nang khang bénh cua cay (Fahey et al., 1991), gitp cé dinh dam sinh hoc,
giam tinh man cam voi mam bénh va su thay (101 cta thoi tiét gy ton hai cho ciy
(Xu et al., 1998). Nhitng thi nghiém truéc day da phat hién vi khuan Azospirillum
lipoferum trong céy lta mua déc san ¢ PBSCL (Cao Ngoc Diép et al., 2007), trong
cdy c6 chin nudi (Nguyén Thi Thu Ha et al. , 2009). Pé tién t6i mot nén nong
nghiép bén viing véi mot san pham dat tidu chuan Global-GAP, ciy khoém trong
trén dat phén nhu ving dat Vinh Thuan, Kién Giang can duoc nghién ctru nhiing
vi khudn ndi sinh, xac dinh va danh gia mot s6 dic tinh tt nhu ¢d dinh dam sinh
hoc, hoa tan 1an kho tan, sinh tong hop kich thich t6 ting trudng thuc vat nhu IAA
ctia cac dong vi khuan ndi sinh nay dé img dung nhimng vi khuan ndi sinh t6t cho
cdy trong noi chung va cdy khom noi riéng nhu 1a dang phan sinh hoc trong
tuong lai.

2 VAT LIEU VA PHUONG PHAP
2.1 Vit li¢u

Cay khoém (Ananas comosus [L.] Merr) duoc thu miu tir cc vung chuyén canh
thudc hai xa Vinh Binh Bac va Vinh Binh Nam huyén Vinh Thuan - tinh
Kién Giang.

2.2 Phan lap vi khuin

Pé loai trir cac vi sinh vat c¢6 kha ning con bam & bé mit, miu (than, ré, 14,
hoa/trai) sau khi thu thap duoc xur Iy nhu sau: tach bo 16p vo ngoai (be 14) cua phan
than, rira sach mau dudi voi nuéc manh; tiép tuc rira lai bang nuée cat vo trung roi
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cit mau thanh nhimg doan nho 1 - 2 cm, 1am kho mau bang gidy hut am; sau d6
khir tring miu bang cén 96% trong 3 phuat, 1% hypochloride trong 3 phut, 3%
hydrogen peroxide (H202) trong 3 phut va rira lai v6i nuge cat vo trung 4 lan dé
tay rira cac loai hoa chat con thira. Dé kiém tra kha nang cac vi sinh vat con sot lai
trén bé mat miu sau khi khir tring, 200 pl nudc cat vo tring di rira mau ¢ 1an cubi
duogc ching 1én cac dia moi truong tryptone — yeast extract — glucose — agar va u ¢
30°C, néu sau 24h 0 cac dia moi trudng nay khong c6 cac khuan lac xuét hién thi
cac mau da khu tring dat yéu cau. Cac miu di khir tring dat yéu cau dugc cho vao
cac cbi bang st da khir trung va dung chai sir vo tring gid min mau, thém 10 ml
nude cat tiét trung, sau do6 tit ca mau dugc cho vao mot dng falcon-50mL vé tring.
Lay 200 pl dich miu nghién cho vao cc 6ng nghiém chtra 3 ml méi truong LGI
(Cavalcante va Dobereiner, 1988), Nfb (Krieg va Ddbereiner, 1984) va BAz ban
dic (Santos et al., 2001) roi dem 1 & 30°C trong 2 - 3 ngay; mdi nghiém thirc dugc
lap lai 3 lan.

Sau 2 - 3 ngay nudi, quan sat thiy cac éng nghiém chtra cac méi trudng ban dic
LGI, Nfb va BAz da chung dich trich ctia mau xuat hién mot 16p mang mong cach
mat moi truong nudi khoang 0,5 cm chi thi c6 sy hién dién cua vi khuén ndi sinh.
Lay mot it vi khuan tir cdc mang mong cta cic mdi truong ban dic LGI, Nfb va
BAz lan lugt cay chuyén sang cic dia méi truong LGI, Nfb va BAz dic dé tach
dong cac khuan lac. Sau vai lan cay chuyén trén cac moi truong déc, chon cac
khuan lac roi va déu nam trén duong cdy quan sat dudi kinh hién vi. Khi thay vi
khuan da rong (thuan nhat) thi cdy chuyén sang 6ng nghiém chira moi truong dic
tuong Gmg dé trir & 4°C va dugce xem nhu 13 mot dong (chung [isolate]).

Khi cdy chuyén vi khuan trén dia moi trudng phén lap dic dong thoi do kich thudce
va quan sat hinh thai cic dang khuan lac bao gdm cac chi tiéu: mau séc, hinh dang,
d6 ndi va dang bia khuan lac bang mat thuong. Tuy nhién, d6i v6i nhitng khuan
lac ¢6 kich thudc qua nho thi st dung kinh lup dé quan sat.

2.3 Tach chiét DNA vi khuén
Qui trinh duoc thyuc hién theo Nguyén Thi Thu Ha et al. (2009).
2.4 Ky thuat PCR

Pé nhan dién vi khuan séng ndi sinh trong cay, sir dung cac doan moi 16S rDNA
dugc thiet ke (Zinniel et al., 2002) véi trinh ty nhu da trinh bay theo Nguyén Thi
Thu Ha et al. (2009).

2.4.1 Dinh lwong ammonium (khd ning cé dinh dam)

Vi khuan dugc nudi trong méi trudng Burk’s khoéng c6 N déc (Park et al., 2005) va
dinh lwong ammonium hinh thanh trong miu bang phwong phap Phenol Nitro-
prusside sodium hypochloride dé xac dinh ham lugng NH4* dugc tao ra bang phan
ung so mau ¢ bude song 640 nm.

2.4.2 Dinh luong 144

Vi khuén’ duoc nudi trong moi trudng bd sung 100 mg/l tryptophan va dinh luong
bang thuoc thur Salkowski R2 va phuong phép so mau & budc song 530 nm.
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2.4.3 Dinh luvong lan hoa tan

Vi khuéan dugc nudi trong moi truong NBRIP (Nautiyal, 1999) va dinh luong lan
hoa tan bang thudc thir acid ascorbic - ammoniummolypdate - potassium
antinomol tartrate va phuong phap so mau Oniani & budc song 880 nm.

2.5 Giai trinh ty DNA

Str dung doan mdi 1 p515FPL trong phan tmg PCR dé nhan dién vi khudn noi sinh
d3 mo ta & phan trén. San pham PCR dugc loai bo cac hoa chat PCR con lai trong
6ng nghiém bang EDTA va con dé thu duoc san pham DNA sach. San phim DNA
nay duoc st dung giai trinh ti bang hé thong may giai trinh tw dong ABI 3130. Sir
dung chuong trinh BLAST N va BioEdit dé so sanh trinh tu cac doan DNA cua 3
dong vi khuan véi trinh tu DNA ctia bd gen & cac loai vi khuan cé trong ngan hang
gen (NCBI).

3 KET QUA VA THAO LUAN
3.1 Phan lap vi khuin ndi sinh

Vi khuén ndi sinh & cay khom rat da dang, chung co thé phan tan 1én ca than, 14,
cubng va trai. Qua cac giai doan phan 1ap va tach rong vi khuan tir cdc mau ré,
than, 14, cudng va trai cua cdy khom trong o nhitng ving dic trung ctia huyén Vinh
Thuén — tinh Kién Giang trén cac moi truong LGI, NFb va BAz ban dac va dac da
thu duge 103 dong vi khuan khac nhau. Trong d6 c6 29 dong duoc phan lap trén
moi truong LGI, 44 dong dugc phan 1ap trén moi truong NFb, 30 dong dugc phan
1ap trén moi truong BAz.

Céc dong vi khuan phan lap duoc déu c6 chung mot dic tinh 1a sinh trudng va phat
trién ¢ diéu kién vi hiéu khi trong cac méi truong ban dic, ching phat trién thanh
16p mang mong cach mat moi trudng nudi khoang 2 — 5 mm. Két qua nay phu hop
véi bao cao cua Weber et al. (1999), theo nghién ctru cua Perin et al. (2006) thi 16p
mang mong hinh thanh cach mat méi trudng 1a 4 mm, két qua cta Santos et al.
(2001) 1a khoang 1 — 4 mm va theo bao cdo ctia Nguyén Thi Thu Ha et al. (2009)
thi 16p mang cach mat moéi trudong tr 0,5 — 1 cm. Lép mang mong hinh thanh trong
moi trudng ban dic ndy c6 mau hoi tring hodc hoi vang (Perin et al., 2006; Santos
et al., 2001).

Trong s6 103 dong vi khuan da phan 1ap, s6 dong vi khuan dugc phan 1ap tir ré 1a
nhiéu nhat (29 dong; trong d6 c6 08 dong trén moi trudng LGI, 13 dong trén moi
truong NFb va 08 dong trén mdi truong BAz) chiém ti 18 28,16%; s dong vi
khuan dugc phan lap tir than 14 26 dong (LGI: 08, NFb: 11, BAz: 07) chiém ti 1&
25,24%; s6 dong vi khuan dugc phén 1ap tu la la 15 dong (LGI 05, NFb: 07, BAz:
03) chiém ti 1& 14,56%:; s6 dong vi khuan dwgc phén lap tir cudng 1a 17 dong (LGI:
05, NFb: 06, BAz: 06) chiém ti 1¢ 16,5% va s6 dong vi khuan dugc phan 1ap tir trai
la 16 dong (LGI: 03, NFb: 07, BAz: 06) chiém ti 1¢ 15,53%. Qua d6 cho thay vi
khuan noi sinh tap trung chil yéu & r& va thn; it phan tan dén nhirng phan khac cua
cdy. Két qua nay phu hop véi nhitng nghién ctru cua Rosenblueth va Martinez-
Romero (2006), Weber et al. (1999), Nguyén Thi Thu Ha et al. (2009).
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3.2 Pac diem khuan lac va té bao vi khuan ngi sinh

Céc dong vi khuan phan lap duoc déu c6 chung mot dic tinh 1a sinh truéng va phat
trién & diéu kién vi hiéu khi trong cac moi trudng ban dic, ching phat trién thanh
16p mang mong cach mat moi trudng nudi khoang 2 — 5 mm. Két qua nay phu hop
véi bao cao cia Weber et al. (1999), theo nghién ctru cta Perin et al. (2006) thi 16p
mang mong hinh thanh cach mit méi truong 13 4 mm, két qua cua Santos et al.
(2001) 1a khoang 1 — 4 mm va theo bao céo cua Nguyén Thi Thu Ha et al. (2009)
thi 16p mang cdch mat moi truong tur 0,5 — 1 cm. Lép mang méng hinh thanh trong
moi trudng ban dic ndy c6 mau hoi tring hodc hoi vang (Perin et al., 2006; Santos
et al., 2001). Tit ca cac dong vi khuan phan lap dugc déu co thé chuyén dong
dugc do c¢6 chién mao. Vi khuan c6 dang que ngan chiém phan 16n trong téng s6
103 dong vi khuan phan lap duoc, c6 92/103 dong vi khuan dang que ngan chiém
ti 18 89,32%. Vi khuan c6 dang que dai chiém sb luong rat it, 11/103 dong vi
khuan dang que dai chiém ti 1 10,68%.

Chién
mao

Hinh 1: Dong vi khuin BK1 (méi truong Baz) & d phéng dai 3.000 In va dong vi khuan
NK2 (méi trwong NFb) & d¢ phong dai 6500 lan

3.3 Nhan dién cic dong vi khuan ndi sinh bing 16S rDNA

Khi phan tich PCR vé6i 3 doan mdi 16S rDNA (p515FPL, p-13B va PCR-1) dé
nhan dién cac dong vi khuan da phan 1ap 14 vi khuan ndi sinh, 85 dong cho bing
DNA ¢ vi tri khoang 900 bp so voi thang chuan (Hinh 2), phu hop véi két qua
nghién ciu trude day cia Zinniel et al. (2002), Nguyén thi Thu Ha et al. (2009),
Cao Ngoc Diép, Nguyén Ai Chi (2009), 14 cac dong vi khuan noi sinh, nhitng dong

con lai khong c6 bang hodc c6 bang khong ¢ vi tri 900 bp thi khong phai 1a vi
khuan nd1 sinh.

M 1 2 3 45 6 7 8 9 10 11 12 13 14 15
900 bp TP WD e W - - - — - -

—
—

Hinh 2: Phé dién di DNA ciia cac dong vi khuén ndi sinh M: thang chuin 100 bp, 1-15: &
cac dong NK19, NK32, BK1, BK7, NK43, BK11, BK24, BK26, NK16, BK28, BK12,
BK16, BK13, BK18, BK27.16: d6i chirng Am
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Trong sb dong vi khuan nd1 sinh da nhan dién thi ) dong vi khuan nd1 sinh duoc
phan 1ap tr cdc moi truong nhu sau: c6 28 dong duoc phan lap trén modi truong
LGl (LK1-LK10, LK12-LK27, LK29-LK30), 37 dong dugc phan lap trén moi
truong NFb (NK1, NK2, NK4, NK6, NK8-NK11, NK13-NK14, NK16-NK17,
NK19, NK21-NK33, NK35-NK36, NK38-NK46) va 20 dong con lai dugc phan
1ap trén modi truong Baz (BK1-BK2, BK4-BK14, BK16-BK17, BK19, BK24-
BK25, BK27-BK28). Nhu vdy s6 lugng vi khudn ndi sinh dugc tim thiy khi phan
1ap trén moi truong NFb nhiéu hon so véi sb luong vi khuan ndi sinh duoc phan
1ap trén moi truong LGI va BAz, két qua nay twong ti voi két qua nghién ciru cua
Weber et al. (1999).

3.4 Mot sb dic tinh ciia mdt s6 dong vi khuan ndi sinh
3.4.1 Kha nang c6 dinh dam
Kha ning phat trién cta vi khuan trén méi truong khong dam

Tat ca 38 dong vi khuan dugc khao sat déu c6 kha ning tao NHs* cdy trén moi
truong Burk dic (agar) khong dam & 30°C véi két qua théng ké cua cac dong vi
khuan dugc phan 1ap tir 3 méi truong LGI, NFb va BAz cu thé nhu sau: 15/28
dong vi khuan LK trén méi trudng LGI, 12/37 dong vi khuan NK trén méi truong
NFb va 11/20 dong vi khuan BK trén méi trudng Baz trong d6 dong LK3 tao ra
nhiéu ammonium nhat trong 15 dong vi khuan LK véi 4,77 mg/l. Ba dong LK1,
LK4 va LK14 cling tao ra nhiéu ammonium voi sb luong 1a 3,67; 3,44 va 3,20
mg/1 trai lai cac dong vi khuan NK va BK tong hop it ammonium (<1 mg/1).

3.4.2 Kha nang hoa tan lan kho tan

Tat ca 38 dong vi khuan duoc khao sat déu c6 kha ning hoa tan 1an khoé tan trong
moi truong NBRIP véi dong vi khuan NK2 hoa tan dugc nhiéu 1an hoa tan nhat
(80,26 mg P20s/1) trong khi d6 cac dong vi khuan LK va BK hoa tan lan it (<50
mg P20s/l).

3.4.3 Kha nang téng hop indol-3-acetic acid (IAA)

Ba muoi tdm dong vi khuan noi sinh, nudi trong cac méi truong long LGI (15
dong), NFb (12 dong) va BAz (11 dong) (twong tmg voi cac mdi truong phan l1ap
ctia chiing) c6 bod sung 100 mg tryptophan/l déu c6 kha ning tong hop TAA. Trong
d6 cac dong vi khuan NK17 dugc nudi trong mdi trudng NFb co kha nang tong
hop IAA cao nhit (5,49 mg/l) trong khi d6 cac dong vi khuan LK va BK téng hop
IAA thap hon. Trong Bang 1 cho thiy trong tirng loai méi trudng phan lp c6 mot
vai dong vi khuan noi bat véi 3 dic tinh tot trong d6 dong LK4 (mdi truong LGI),
dong NK2 (mdi truong Nfb) va dong BK1 (méi trudng Baz) duoc chon dé giai
trinh tr doan DNA (900 bp) véi mdi 1.
3.5 Nhén dién cac dong vi khuin LK4, NK2 va BK1 c6 cac dic tinh tét bang
phuwong phap gidi trinh tw DNA 16S rDNA
Poan 16S rDNA cua dong LK4 (549 bp) twong dong 99.2% véi trinh ty 16S-
rDNA cua loai Burkholderia tropica; ti 1¢ dong hinh doan gen 16S-rDNA cua

dong NK2 (623 bp) véi loai Enterobacter hormaechei la 99,6% va dong BK1 (735
bp) cé ti 1¢ dong hinh ctia doan gen 16S-rDNA véi loai Burkholderia tropica la
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99,4% (Hinh 3). Tuy nhién, khi so sanh trinh ty cia 3 dong nay cho thdy dong
LK4 va dong BK1 ¢ 3 vi tri khong tuong ddng v6i dong vi khuan B. tropica
NR_ 028965 chuén, con dong NK2 hiu nhu cac vi tri twong dong véi dong vi
khuan E. hormaechei GQ9006 chuan.

4 KET LUAN VA PE NGHI

- Phan 1ap duoc 103 dong vi khuan tir cac mAu ré, than, 14, cudng va trai cla cay
khom, trong d6 85 dong 13 vi khuén néi sinh (28 dong duoc phan 1ap trén méi
truong LGI, 37 dong dugc phan 13p trén moi truong NFb va nhitng dong con lai
dugc phan 1ap trén moi truong BAz) dd duoc nhan dién bang ky thuit PCR, cho
san pham DNA c¢6 kich thudc & vi tri 900 bp so vai thang chuan 100 bp.

Bang 1: Kha nang tong hop NH,*, hoa tan lan khé tan va tong hop IAA ciia nhirng dong vi
khuan ni sinh

Don Lan Don Lan Don Lan
Vig NH;* dwge IAA Vig NH;* duge IAA v.g NH;* duge IAA
Khuin (mg/l) hoatan (mg/l) KkhuZn (mg/l) hoatan (mg/l) Kkhud (mg/l) hoa tan (mg/l)

(mg/l) (mg/l) (mg/l)
LK1 367m 243In 1,86h NK1 0,68y 39281 229 BK1 0,40j 2545h 1,36d

LK2 1,351 4194j 2,08y NK2 0,77f 80,26h 4,30e BK2 0,67e 27,22d 3,17e
LK3 4,779 20,03g 1,62e NK6 0,59a 30,70b 4,05b BK4 0,66d 27,39d 1,33d
LK4 3,44f 50,54f 2,43d NK8 0,59a 19,40a 3,17a BK5 0,16c 33,76c 1,04c
LK5 2,73e 49,95e 2,0lai NK13 0,41i 43,72k 2,60h BK6 0,48b 18,51b 1,79b
LK6 1,18d 25,32d 1,56c NK14 1,81h 24,88] 3,439 BK7 0,10a 24,43a 0,75a
LK7 1,96c 18,34c 1,96ai NK17 0,699 10,61i 5,49f BK10 1,09 16,32i 1,09f
LK8 0,66b 36,83b 1,39b NK21 0,53b 27,749 3,89d BK11l 0,83h 25,08h 3,01i
LK9 0,47a 26,64a 194a NK22 0,43e 5,65f 3,18ac BK12 0,509 19,979 2,49h
LK12 0,99k 24,96d 2,16j NK24 1,01d 12,8le 3,24c BK13 0,65d 17,91f 2,779
LK14 3,201 46,79m 2,01i NK27 0,57c 21,02d 3,23ac BK16 0,25f 39,45¢ 1,11f
LK16 0,97k 22,431 1,83h NK28 0,53b 41,85c 3,14a

LK17 1,27 36,12k 1,67e

LK23 1,46h 30,831 1,51c

LK27 0,46a 37,56h 2,28f

Nhitng 56 theo sau cing mét chit khong khéc biét y nghia thong ké ¢ mire 46 5%

- Trong téng s6 85 dong vi khuan duoc khao sat, co 38 dong déu hoi tu du 3 dic
tinh t6t (cé dinh dam sinh hoc, hoa tan lan kho tan va téng hop kich thich tb IAA).
Céac dong c6 cac dic tinh tét nhat dugc phan 1ap trén 3 moi truong nay 1a LK4,
NK2 va BK1. Nhu vdy 38 dong vi khuan nay thuéc nhom vi khuan ndi sinh kich
thich sy sinh truong thyc vat.
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- X4c dinh dugc 3 dong vi khuén ndi sinh, kich thich su sinh truong ¢ thuc vat
duoc phan 14p trén ca 3 moi trudng cé trinh tu doan gen 16S-rDNA lan lugt tuong
ddng nhu sau: dong LK4 dugc phan l4p trén méi truong LGI c6 trinh tu gen 16S-
rDNA tuong dong 99,2% voi loai Burkholderia tropica NR_028965; dong NK2
dugc phan 1ap trén moi trudng NFb c6 ti 18 dong hinh voi doan gen 16S-rDNA cua
loai Enterobacter hormaechei GQ 9006 la 99,6% va dong BK1 dugc phan lap trén
moi trudng BAz c6 ti 16 déng hinh vé6i trinh tr gen 16S-rDNA cua loai
Burkholderia tropica NR_028965 la 99,4%.

- Pé nghi t‘ié’n hanh danh gia ngoai ddng nhirmg dong vi khudn ni sinh da dinh
danh nhi€u lan ¢ nhitng vung dat khac nhau trudc khi ing dung vao vi¢c san xuat
phan sinh hoc dé bon ngugc lai cho khom & nhitng vung dat nghéo chat dinh
dudng.

- Nghién ctru va sir dung ngudn vi khuan ndi sinh t6t 1am phan sinh hoc dé ng
dung bon cho nhiing d6i tugng khac c6 gid tri vé mat kinh t€ nhu: lua, cdy an
trai,...

- Khao sat nhirng dac diém tot (c6 dinh dam sinh hoc, hoa tan lan kho tan va téng
hop IAA) cta nhimng dong con lai va giai trinh tu doan 16S-rDNA ctia mot s6 dong
vi khuan nay dé dinh danh va tim hiéu su phong phu, da dang cta ching, nhim
muc dich hudng té1 nghién ctu sy da dang sinh hoc (biodiversity) ciia nhom vi
khuan néi sinh & ving PBSCL.
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B L I L T B e L L N I
Burkholderia tropica NR 028965 TGATGTAAGA CCGATGT GA AATCCCCGGG CTCAACCTGG GAACTGCATT GGTGACTGCA

Enterobacter hormaechei GQ9006 .CTGTC...T .G..... e e e e e e e e e e e C.AA....GC
Dong LK4 il e e
Dong NK2 .CTGTC...T .G..... e e e et e C.AA....GC
Dong BK1 Ll .. e e e e e e e
70 80 90 100 110 120
B T L e L I e |
Burkholderia tropica NR 028965 TCGCTTGAGT ATGGCAGAGG GGGGTAGAAT TCCACGTGTA GCAGTG T GCGTAGAGAT
Enterobacter hormaechei GQ9006 AG...A.... C.T.T..... .......... R B Gl
Dong LK4 e et e e e e
Dong NK2 AG...A.... C.T.T..... .......... P LGl
Dong BKL e e e e e e e
130 140 150 160 170 180
B o e T O N I I [ I I
Burkholderia tropica NR 028965 GTGGAGGAAT ACCGATGGCG AAGGCAGCCC CCTGGGTCAA TACTGACGCT CATGCA
Enterobacter hormaechei GQ9006 C......... J R ¢ N G.... ..... ACA.. G......... ..G.TG. ...
Dong LK4 e e e e e e et e e e e
Dong NK2 C......... e Gl G.... ..... ACA.. G......... ..G.TG. ...
Dong BKL e e e e e e e e
190 200 210 220 230 240
B L L T Y I e |
Burkholderia tropica NR 028965 AGCGTGGGGA GCAAACAGGA TTAGATACCC TGGTAGTCCA CGCCCTAAAC GATGTCAACT
Enterobacter hormaechei GQ9006 . ... ...... ... ..t ittt P ¢ N G...
Dong LK4 e e e e e e e
Dong NK2 i e e e e P G...
Dong BKL e e e e e e e e
250 260 270 280 290 300
B L L Y T L I I |
Burkholderia tropica NR_ 028965 GGTTGTCGG GTCTTCATTG ACTTGGTAAC GTAGCTAACG CGTGAAGTTG ACCGCCTGGG
Enterobacter hormaechei GQ9006 T..AG..T.T .C.C.TGAG. CG.G.C.TC. .G........ L T . Cl
Dong LK4 L. e e e e e e e e e e
Dong NK2 T..AG..T.T .C.C.TGAG. CG.G.C.TC. .G..... .
Dong BK1 e e e e e e e e e e
310 320 330 340 350 360
B e O O O T N I I I R I
Burkholderia tropica NR 028965 GAGTACGGTC GCAAGATTAA AACTCAAAGG AATTGACGGG GACCCGCACA AGCGGTGGA
Enterobacter hormaechei GQ9006 ........ C. ..... G.... i b G e G
Dong LKA e e e e e e e e e e
Dong NK2 L. C. ..... G.... ........ T, .. .. G G
Dong BK1 i e e e e e e !
370 380 390 400 410 420
B T I L T I I R I I I
Burkholderia tropica NR_028965 GATGTGGATT AATTCGATGC AACGCGAAAA ACCTTACCTA CCC TTGACA TGTACGGAA
Enterobacter hormaechei GQ9006 C...... i G. .......... P .CC.GA...C
Dong LK4 e e e P
Dong NK2 C.ootn P G. .. I .CC.GA...C
Dong BKl e e e e e e e
430 440 450 460 470 480
B I T I L [T I I I I I I
Burkholderia tropica NR 028965 TCCGCTGAGA GGTGGAAGTG CCCGAAA GG GAGCCGTAAC ACAGGTGCTG -CATGGCTG
Enterobacter hormaechei GQ9006 .TA..A.... T.CTTTG... ..TTC .. LATC.G.G ...t is e
Dong LK4 i e e e e e G.........
Dong NK2 .TA..A.... T.CTTTG. . ..TTC o WATC.G.G il it T e e e
Dong BK1l L T
490 500 510 520 530
e e T e e e I
Burkholderia tropica NR_028965 CGTCAGCTCG TGTCGTGAGA TGTTGGGTTA AGTCCCGCAA CGAGCGCAAC CCTTGT
Enterobacter hormaechei GQ9006 .......... R Y ....A.
Dong LK4 e e e e e e e e e
Dong NK2 L. T ....A.
Dong BKL e e e e e e e e

Hinh 3: So sanh doan DNA 16S rDNA ciia dong LK4, NK2 va BK1 vé6i dong chuin
Burkholderia tropica NR_028965 va Enterobacter hormaechei GQ9006
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