KHOA HOC CONG NGHE

PHAN LAP VA NHAN DIEN VI KHUAN NOI SINH
TRONG CAY BAP CO KHA NANG €O BINH NITO
O TiNH AN GIANG

Thai Thanh Pugc!”, Nguyén Hiu Hiep?,
Truong Trong Ngon!, Huynh Vin Tién?
TOM TAT
Véi muc dich xac dinh vi sinh vat noi sinh cay bap cé6 kha nang co dinh nito, phuc vu san xut phan bén vi
sinh, noi dung cong trinh nghién ctru tap trung vao phan lap va nhan dién cac dong vi khuin ndi sinh c6 kha
ning cé dinh nito cao trong cay bap dua vao trinh tu 16S rRNA. Két qua phan lap duoc 120 dong vi khudn tir
63 mau thu tai 7 huyén ctia tinh An Giang va chon ra duoc 28 dong c6 hiéu qua c6 dinh nito cao bing
phuong phap so mau. Kha nang ¢6 dinh nito sau 96 gio ctia 28 dong vi khuin dao dong tir 0,92 dén 3,06 mg
NH;/L. Hai chtng vi khudn ky hiéu AMR1 va ADR3 c¢6 hiéu qua c6 dinh nito cao dat 2,750 va 3,064 mg
NH;/L. Thi nghiém nha luéi xac dinh nghiém thic st dung cdc dong vi khuidn AMR1 va ADR3 cho ning
sudt bap cao hon déi chtimg va tiét kiem duoc 25% luong phan dam can bon. Hai chiing vi khudn ky hiéu
AMRI1 va ADR3 dugc dinh danh 14 Bacillus megaterium AMRI va Bacillus aryabhattai ADR3, thuéc nhom vi
khuén an toan sinh hoc cap do 1.

Tikhoa: Bacillus, vi khuan cé dinh nito, vi khuan noi sinh cay bap.

1. G101 THIEU 2010), Rhizobium, Burkholderia (Ferreira et al,
, . 2011), Enterobacter, Pantoea, Serratia va mot so loai
Bap - cay ngo (Zea mays L.) 1a cay trong chinh ), Enterobacter, Pantoea, Serratia va mot s0 loai

va la cay luong thuc xép hang thit 2 sau cay lua & Viet khac (Tian ezal, 2009).
Nam (Bo Nong nghiép va PTNT, 2019), tinh An Muc dich cta nghién ctu nay la phan lap va xac
Giang 14 mot trong nhimg tinh tréng bép lon voi dien  dinh céc vi khu4n néi sinh cay bap cé kha niang co
tich khoang 10.176 ha (UBND tinh An Giang, 2017).  dinh nito gop phan lam phong pht nguon vi sinh vat
Nguyén Quéc Khuong va cs (2017) cho biét luong €O loi & dia phuong dé tng dung cho san xuat phan
phan dam khuyén cdo st dung cho cay bap 1a 200 bon vi s@nh.h . ) o

kg/ha va viéc st dung luwong 16n phan dam ngoai gay 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

0 nhiém moi truong thi voi gia thanh phan boén ting 2.1. Vatliéu
manh nhu hién nay sé lam anh huéng rat 16n dén chi

phi san xuit (Zhang et al, 2012).

Giai phap tmg dung vi khudn c6 dinh nito ty do > S e
tao NH, xay ra trong diéu kién sinh ly binh thuong Rk
nho nang luong ATP va sy xdc tic boi enzyme Ry &
nitrogenase ngay cang phd bién va phat huy vai tro 2
quan trong trong tinh hinh thiéu hut phan bén (John £ g

et al,, 1995). Vi khuin c6 dinh nito da duoc nghién
ctru va tmg dung trén nhiéu loai cay trong khac nhau
(Nguyén Haru Hiép va cs., 2019; Cao Ngoc Diép,

2008; Zinniel et al, 2002). Viéc phan tich trinh tu cia - T e
16S rRNA da xac dinh duoc cac loai vi khuin cé kha Hinh 1. Ban d6 khéo sat va thu mau vi khuan n6i

nang c6 dinh nito thuoc chi Bacillus (Deepa et al, sinh trong cay bap & An Giang

Ghi chu: Ky hiéu cac huyén CM: Cho moi; PT:
Phu Tin; TC: Tan Chau; CT: Chau Thdanh, CP: Chau
Phii; CD: Chau Doc va AP: An Phu

Ré, than va 14 cay bap giai doan 40 dén 45 ngay
duoc thu thap theo phuong phap moé ta béi Nguyén

' Vién Nghién ctru va Phat trién Cong nghé Sinh hoc,
Truong Pai hoc Can Tho
2 Truong Dai hoc Kién Giang
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Xuan Cy va cs. (2001) tai 7 huyén/thanh phé caa
tinh An Giang gom: Cho Méi, Chau Thanh, Pha Tan,
Chau Phu, thanh phé Chau Déc, Tan Chau va An
Phu (Hinh 1). Mau duoc bao quéan trong ti lanh (&
nhiét do 5°C truéc khi phan tich).

2.2. Phuong phap

2.2.1. Phan Iip vi khuan noi sinh cd dinh nito

Mau ré, than va 14 cay bap duoc khir trung bé
mat, nghién va tach loc dich trong & diéu kién vo
triung, sau dé dua vao moéi truong NfD ban long, G &
nhiét do 32°C trong 2 - 3 ngay cho dén khi xuat hién
16p vong mau trang (pellicle) cach bé mat moéi truong
2 -5 mm va moi truong chuyén tit mau xanh 14 sang
mau duong. Cdy chuyén vi khuin tir vong mau trang
sang moi truong Nfb dic voi thanh phan theo
Kirchhof et al (1997) gém: 5,0 g acid malic; 0,5 g
K,HPO,; 0,2 g MgS0,.7H,0; 0,1 g NaCl; 0,02 g
CaCly; 2 ml bromthymol blue 0,5% trong KOH 0,2 N;
1 ml dung dich vitamin; 2 ml dung dich vi luong; 4 ml
dung dich 1,64% FeEDTA,; 4,5 g KOH. Danh gia kha
nang hinh thanh khu4n lac cac dong vi khuin trén
moi truong thach, quan sat dic diém hinh thai khuan

lac va dic diém té bao cac dong vi khuidn phan lap
theo Cao Ngoc Diép va Nguyén Hiru Hiep (2002).

Cac dong vi khuén sau phan 14p dwoc 1am thuan
va nudi cdy tang sinh trong moi truong Nfb sau 72
gi0. Xac dinh nong 6 NH; thong qua phan tng gitta
phenol va NH; véi su hién dién ctia tic nhan oxy hoa
1a hypochlorite hinh thanh phiic ¢c6 mau xanh (Page
etal, 1982).

22.2. Danh gi4 anh hudng cia vi khuan néi sinh
co dinh nito doi voi cdy bdp trong thi nghiém nha
Iuoi

Thi nghiém duogc thuc hién v6i 15 nghiém thic
(NT), 4 1an lap lai trong nha luéi gdm 60 chau kich
thude 30 x 25 x 24 cm chira dat kho da bam nhuyén
va tron déu. Hat bap duoc khit tring bé mat bing
codn 75° va H,0, (3%), sau d6 rira lai 4 1an voi nudc cat
vo trung trudce khi tAm nhiém sinh khoi cac vi khuan
¢6 hoat tinh ¢¢ dinh nito cao da dugc tuyén chon &
trén. Nghiém thitc doi ching 1a nghiém thic khong
t4m nhiém sinh khoi vi khudn. So d6 bo tri thi
nghiém duoc tdng hop trong bang 1. Theo déi, danh
gi4 céc chi tiéu cau thanh ning sudt va niang suit bap
ctia cac nghiém thitc thi nghiém.

Bang 1. B6 tri cAc nghiem thic

Phan dam (%) 0 25 50 75 100
Dai ching NT1 NT4 NT7 NT10 NT13
Chung vi khuén 1 NT2 NT5 NT8 NT11 NT14
Chung vi khuén 2 NT3 NT6 NT9 NT12 NT15

Ghi chi: Str dung phan dam theo khuyén cdo dia phuong (180 kg/ha) thi nghiém bo tri mitc do dam tang

A

dan.

223 Nhan dién cdc dong vi khuin bang ky
thuit sinh hoc phan tir

Phan tmg khuéch dai trinh ti 16S rRNA ctia cac
dong vi khudn dugc thuc hién duwa theo phuong phap
ctia Zinniel et all (2002) véi trinh ty moi:

p515FPL 5-GTGCCAGCAGCCGCGGTAA- 3

p13B 5~ AGGCCCGGGAACGTATTCACS

PCR-1 5-AGTTTGATCCTGGCTCAGGA-3’

Phan tng PCR duoc thuc hién véi thé tich 50 ul
gom: 22 pl nuoc cat hai lan, 4 pl Sperminde, 0,5 ul
Buffer 10X ((NH,),SO, 3 ul MgCl,, 10 pl dNTP, 1 pl
méi psI5FPL 1 yl moéi pI3B, 1 pl PCR-1, 5 ul dimethyl
sulfoxide, 0,5 pl 7ag DNA polymerase, 2 ul ADN vi
khudn. 30 chu ky nhiét duoc thuc hién bang may
PCR Apolo™ ATC401 Thermal Cycler: 1" ¥ 94°C, 1’ &
57°C, 2 phut & 72°C. Sau do, san ph4m PCR sé duoc
xac dinh trinh tu béi Cong ty BioTrace. Su tuong
déng giita trinh trr 16S rRNA cta cac dong vi khudn

v6i trinh te 16S rRNA trén ngan hang gene NCBI
dugc xac dinh nho chuong trinh BLAST N
(Nucleotide - Nucleotide BLAST). Twr do, xay dung
cay phat sinh loai bing phan mém MEGA-X (Kumar
etal, 2018).

3. KET QUA VA THAO LUAN

3.1. Phan lap, tuyén chon vi khudn néi sinh cé
dinh nito

120 dong vi khuan duoc phan lap tir 63 mau duoc
thu & 7 huyén/thanh phé cda tinh An Giang, trong
d6 vi khuan phan lap tir ré chiém 46,4%, tir than 26,1%
va tir1a1a 27,5%.

Khuén lac cac dong vi khuin cht yéu c6 mau
trang duc (96,8%), hinh tron (92,3%), bia nguyén
(88,3%), do ndi mo (69,5%), c6 bé mat tron lang
(84,4%) va duong kinh khuén lac dao dong ttr 0,5 dén
6,6 mm (Hinh 2).
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Hinh 2. Hinh dang khuén lac ciia mot s6 dong vi khudn ADR3 (A) va AMR1 (B)

Té bao vi khudn phan lap c6 dang hinh que
chiém ty 1é cao nhat (82,6%), con lai la hinh cau
(17,4%). 7,7% cac dong vi khuin phan lap khong cé
kha ning chuyén dong, con lai 92,3% cac dong vi
khuin c6 kha niang chuyén dong véi téc do khac
nhau. TV 1é vi khuidn Gram (-) 1a 67,6% cao hon so voi
Gram (+) 1a 32,4%. Da s6 cac dong vi khuin phat
trién thanh khuén lac tir 48 gio dén 72 gio va mot s
dong phat trién nhanh sau 24 gio (Bang 2). Cac dong
vi khudn noi sinh phan lap déu c6 kha nang sinh
truong, phat trién trong diéu kién vi hiéu khi va tao
thanh vong pellicle tring duc bén duéi méi truong
ban l6ng 2 - 5 mm tuong ty nhu cong bo ciia Van et
al (1997), Nguyén Htu Hiép va Nguyén Thi Mai
Khanh (2010).

Sau 72 gio nudi cdy tang sinh, mau sic moi
truong trong cac 6ng nghiém hoan toan chuyén sang
mau xanh duong va mau xanh duong nhat hay dam
tiy vao timg dong vi khuin. Két qua da tuyén chon

duoc 28/120 dong vi khudn c6 kha ning c6 dinh nito,
phat trién manh sau 72 gi¢ nuoéi cdy & 30°C, gébm 13
dong vi khuin phan lap tir ré, 11 dong vi khuén ti
than va 4 dong tir 14 cay bap.

Theo Cao Ngoc Diép va cs. (2011) cac vi khuin
noi sinh thudc cac chi Azospirillum, Pseudomonas,
Burkholderia, Herbaspirillum, Gluconacetobacter,
Enterobacter, Klebsiella... c6 kha niang c6 dinh nito,
hoa tan 1an khé tan, phan giai kali va mot sé hoat tinh
sinh hoc khac ¢6 loi cho thuc vat.

Két qua nghién ctru téng hop tai bang 3 cho thay
tat ca 28 dong vi khudn noi sinh duoc phan lap déu
¢6 kha nang téng hop NH] v6i ham luong dao dong
tir 0,92 dén 3,06 mg/L sau thoi gian nuéi cdy 96 gio,
trong d6 2 dong vi khudn ky hieu ADR3, AMR1 c6
ham lwong NH; t6ng hop cao trén 2 mg/L va duoc st
dung cho cac nghién cttu tiép theo.

Bang 2. Dic diém phat trién ciia 28 dong vi khuén cé dinh nito trén méi truomg NFb diic

Dong vi Thoi gian khéo sat (gio) Dong vi Thoi gian khao sat (gio)
STT x STT 2

khuan 24 48 72 khuan 24 48 72
1 AML1 ++ +++ 4+ 15 ACR1 ++ +++ 4+
2 AML2 ++ +++ 4+ 16 ACR2 ++ 4+ 4+
3 AMT1 ++ 4+ 4+ 17 APT1 ++ 4+ 4+
4 AMR1 ++ 4+ 4+ 18 APT2 ++ 4+ 4+
5 AMR2 ++ +4++ +H+ 19 APT3 ++ ++ +H+
6 AMR3 ++ +4++ +++ 20 APR1 ++ ++ +++
7 ABT1 ++ +++ ++ 21 ADR2 ++ +++ +++
8 ABR1 ++ +++ +++ 22 ADR3 ++ +++ +++
9 ABR2 ++ +++ +++ 23 AAL1 ++ +++ +++
10 ABR3 ++ +++ +++ 24 AAT1 ++ +++ +++
11 ATT1 ++ 4+ 4+ 25 AAT2 ++ 4+ 4+
12 ATR1 ++ +++ 4+ 26 AAT3 ++ +++ 4+
13 ACL1 ++ +++ +++ 27 AAT1 ++ +++ 4+
14 ACT1 ++ +++ +++ 28 AAR1 ++ +++ 4+

Ghi chi: AMLI: 2 chit cdi ddu dia diém thu mau, chir cdi thir 3 Ia vi trf mau (ré than hodc 14), so'ld s6
dong tuyén chon; (++) phat trién trung binh, (+++) phat trién manh
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Bang 3. Kha niing tdng hop NH_ ciia 28 dong vi khu4n phan lap sau 96 gio nuoi cdy
STT | Dong vi khuidn NH] (mg/L) | STT | Dong vikhuan NH] (mg/L)
1 AML1 1,132 15 ACR1 1,139
2 AMIL2 1,536 16 ACR2 1,157
3 AMT1 0,999 17 APT1 1,057
4 AMR1 2,750 18 APT2 1,352
5 AMR2 1,601 19 APT3 0,920
6 AMR3 1,547 20 APR1 1,327
7 ABT1 1,082 21 ADR2 1,359
8 ABR1 1,330 22 ADR3 3,064
9 ABR2 1,248 23 AAL1 2,205
10 ABR3 1,341 24 AAT1 1,281
11 ATT1 1,903 25 AAT2 1,150
12 ATR1 1,702 26 AAT3 1,167
13 ACL1 1,244 27 AAT1 1,078
14 ACT1 1,201 28 AAR1 1,069

Theo Cao Ngoc Diep (2008); Nguyén Thi Huynh  c¢6 dinh nito cia cac dong vi khu4n noi sinh & cac loai
Nhu va cs. (2013); Beneduzi ef al (2008) cic vi cay khac nhau la khac nhau.
khuén noi sinh trong ré cay c6 hoat tinh ¢ dinh cao 3.2. Anh huéng ciia vi khuén noi sinh cg dinh
hon vi khuin ndi sinh trong than, 14 cay va kha nang  nito dén ning suit cay bap
Béng 4. Anh huéng ctia vi khudn néi sinh ¢8 dinh nito dén ning suit va yéu t6 cdu thanh ning sudt cay bip

tai An Giang
Chiéu dai k}i)nliloilrii S6 hang S6 hat ngééu}?ig Népg suat
Nghiém thtc trai (cm) (cm) hat/trai /hang ) © ; (tan/ha)
ON, khong nhiém VK 12,55 M 2,36 % 6,500 © 9,50 f 197,121 0,66 £
ON, nhiém AMR1 11,651 2,94 ¢ 10,00 4 12,00 ¢ 195,03 1,271
ON, nhiém ADR3 13,48 &» 2,91¢ 10,00 4 11,50 € 195,68 ¢ 1,221
25N, khong nhiém VK 13,98 & 3,14 ¢ 12,50 © 20,25 4 225,58 ¢ 3,10¢
25N, nhiém AMR1 14,98 ¢ 3,16°¢ 13,00 P 24,25 ¢ 237,354 4,061
25N, nhiém ADR3 15,50 % 3,20 ¢ 13,00 ¢ 23,75 ¢ 230,81 % 3,874
50N, khong nhiém VK 16,23 de 3,18¢ 13,00 be 23,25¢ 246,40 ¢ 4,044
50N, nhiém AMR1 18,952 3,60 b 13,50 b 28,75 261,27° 5,51°
50N, nhiém ADR3 17,95 b 3,56 ¢ 14,00 2 28,50 ® 245,61 ¢ 5,34
75N, khong nhiém VK 16,83 « 3,62 ¢ 13,50°¢ 27,00° 247,05°¢ 489°¢
75N nhiém AMR1 19,332 3,86 15,002 29,50 # 269,49 ? 6,472
75N, nhiém ADR3 19,13 3,74 @ 15,002 28,75 ® 271,602 6,372
100N, khong nhiém VK 19,03 3,892 15,002 29,2532 268,55 6,402
100N nhiém AMR1 19,332 3,88 @ 15,002 28,75 ® 272,822 6,392
100N, nhiém ADR3 18,98 2 3,87 % 15,00 2 29,27 2 271,113 6,482
CV %) 5,71 6,04 7,65 5,53 2,32 4,49

Ghi chii: Bon phin dam theo khuyén cdo dia phuong (180 kgN/ha) gom: ON = 0 kgN/ha, 25N = 45
kgN/ha, 50N = 90 kgN/ha, 75N = 135 kgN/ha, 100N = 180 kgN/ha. VK: Vi khudn, gid tri c6 chir theo sau
giong nhau cung mot cot hién thi sur khac biét khong y nghia & muc 5%.

Két qua danh gia anh huéng ctia hai vi khudn c6  cho thay co su khac biét c6 y nghia thong ké vé
dinh nito ky hiéu AMR1, ADR3 dén nang sudt cady chiéu dai trai bap, duong kinh trai, s6 hang/trai, s6
bép trong thi nghiém nha luéi tdng hop trong bang 4  hat/hang, khéi luong 1.000 hat va nang suat bap gitra
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cac nghiém thic thi nghiém, trong d6 cac nghiém
thic st dung 75N va nhiém vi khudn AMR1, ADR3
cho céac gia tri khong khac biét co y nghia so voi cac
nghiém thuc st dung 100N & mitc 5%. Chiéu dai trai
bap dao dong & cac nghiém thirc tir 11,65 cm dén
19,33 cm, duong kinh trai bap tir 2,36 cm dén 3,89
cm, s6 hang hat tir 6,5 hang dén 15 hang, khoi luong
1.000 hat 195,03 g dén 272,82 g. Mittc chénh lech giita
cac nghiém thiec kha cao va cac nghiém thtc nhiém
vi khudn déu cho két qua cao hon cac nghiém thic
khong nhiém vi khu4n & cung mot gia tri phan bén.
Nang sudt bap dat 6,47 tan/ha khi nhiém ching vi
khuin AMRI1 va dat 6,37 tdn/ha khi nhiém ching vi
khu4n ADRS3.

Két qua nghién cttu da xac dinh 2 dong vi khuén
noi sinh co thé giup gidm duoc 25% luong phan dam
khoang can bén twong tu nhu cong bo ciia Premsing
va Archna (2018) vé kha nang giam 25% phan bon
NPK khi st dung vi khudn néi sinh ZLacfococcus
Jactis va Klebsiella. Montariez et al. (2009) danh gia
hiéu qua ctia vi khudn c6 dinh nito trén cay bap tréng
trong chau va cho biét, khéi luong kho ré bap ting
42 - 53% va khoi luong chat kho than, 14 tang 22 - 50%
so voi doi chimg & giai doan cay bap 90 ngay.

3.3. Pinh danh vi khu4n ndi sinh c¢8 dinh nito

Trinh tu 16S rRNA ctia 2 dong vi khuén noi sinh
duoc tuyén chon AMR1 chiéu dai 1a 1240 nucleotide
va ADR3 chiéu dai 1a 985 nucleotide. Cay phat sinh
loai ctia 2 dong vi khu4n noi sinh phan lap duoc thé
hién trong hinh 3.

ATT1

Klebsiella pneumoniae strain D101

Klebsiella variicola strain IH23
Bacterium L11

AAL1
Paenibacillus wenxiniae strain 373
Paenibacillus hunanensis KH3
Paenibacillus polymyxa strain A19

ACL1
Bacillus circulans strain MD1
Bacterium NSD1
Bacillus circulans strain 19
Bacillaceae bacterium strain AGP2-12-21-08
ABR3
Bacillus nealsonii strain AAU1
Bacterium strain BMVC15
APT2
Bacillus megaterium strain LFS23

Bacillus megaterium strain AK4
Bacillus aryabhattai strain X01-Z4
ADR3

AMR1

Bacillus megaterium strain P2-4
Bacillus aryabhattai strain P2-12
Bacillus zanthoxyli strain RBB1
Bacillus aryabhattai strain OA073
Bacillus megaterium strain LB45
Uncultured bacterium clone 178

Hinh 3. Cay phat sinh loai dang Maximum Likehood
x4y dung dira trén 16S rRNA ciia 2 dong vi khuén noi
sinh cay bap

Phan tich cay phat sinh loai cho théy, hai dong vi
khudn noi sinh tuyén chon ky hiéu AMR1 va ADR3
c6 quan hé di truyén gan voi vi khudn Bacillus va
duoc dinh danh 1a Bacillus megaterium AMRI,
Bacillus aryabhattai ADR3 véi mirc d6 twong dong
lan luot 1a 100% va 97%. Barazani va Friedman (1999);
Sarwar va Kremer (1995); Arshad va Frankenberger
(1991) cho biét vi khu4n néi sinh cay bap co kha
ning c6 dinh nito phan bé & ré, than, 14 va c6 anh
huéng tich cuc dén sy phat trién caa cay. Theo
TRBA 466 cta Cong hoa Lién bang Dtc, ca 2 loai vi
khuén noi sinh tuyén chon déu thugc nhom vi khuin
an toan sinh hoc cap do 1.

4. KET LUAN

Tir 63 mau than, 14 va ré cay bap thu thap tai 7
huyén/thanh phé & tinh An Giang da phan lap duoc
120 dong vi khuin néi sinh va tuyén chon duoc 28
dong vi khudn c6 kha ning c¢6 dinh nito cao voi cao
voi ham luong NH,* dat tir 1,167 mg/L dén 3,064
mg/L, trong d6 2 dong vi khuin ky hiéu ADRS3,
AMRI c6 ham lwong NH] tong hop dat 2,750 mg/L
va 3,064 mg/L. Thtt nghiém trong diéu kién nha luéi
xac dinh 2 dong vi khuan phan 14p c6 anh hudng tich
cuc dén cac yéu t6 cdu thanh nang sudt va nang suat
cay bap. Nang suat bap dat 6,47 tdn/ha khi nhiém
ching vi khudn AMR1 va dat 6,37 tan/ha khi nhiém
chiing vi khudn ADR3. Str dung vi khu4n noi sinh c6
dinh nito c6 thé gidm dugc 25% lwong dinh duong
dam can bon. Trén co s& phan tich trinh tw 16S
rRNA, 2 dong vi khu4n tuyén chon duoc dinh danh 1a
Bacillus megaterium AMR1 va Bacillus aryabhattai
ADRS3, thuéc nhom vi khuén an toan sinh hoc cap do
1. Vi khuan Bacillus megaterium AMR1 va Bacillus
aryabhattai ADR3 c6 tiém nang tng dung cho san
xudt phan bén vi sinh stt dung cho cay bap.
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ISOLATION AND IDENTIFICATION OF NITROGEN-FIXING ENDOGENOUS BACTERIA IN
CORN IN AN GIANG PROVINCE
Thai Thanh Duoc!, Nguyen Huu Hiep',
Truong Trong Ngon' Huynh Van Tien?
! Biotechnology Research and Development Institute, Can Tho University, Vietmam
’Kien Giang University, Vietnam
Summary
For the purpose of identifying endogenous bacteria in corn which can fix nitrogen, for the production of bio
- fertilizers, the aim of this research was to isolate and identify endophytic bacteria with high nitrogen
fixation ability in corn based on 16S rRNA sequence. As a result, 120 strains were isolated from 63 samples
collected in 7 districts of An Giang province and 28 strains with highest nitrogen fixation ability were
selected by colorimetric analysis. The fixing nitrogen activities of 28 strains after 96 hours were determined
with NH] concentration ranged from 0.92 to 3.06 mg/L and two strains with highest NHJ concentration
were AMR1 (2.750 mg/L) and ADR3 (3.064 mg/L). In the net house experiment, the treatment using
bacterial strains AMR1 and ADR3 gave higher corn yield than the control and saved 25% of the
recommended amount of nitrogen fertilizer. Two strains AMR1 and ADR3 were identified as Bacillus
megaterium AMRI1 and Bacillus aryabhattai ADR3, respectively and belonging to the group in Biosafety
Level 1.
Keywords: Bacillus, nitrogen - fixing bacteria, endogenous bacteria in corn.
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