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ABSTRACT

This study is aimed at isolating and identificating some nitrogen fixing
bacteria from the rhizosphere of maize roots. Soil samples of vegetative
maize plants from the Mekong delta were collected. Nfb N-free, LGI and
Burks N-free media were used for the isolation and evaluation bacteria
which could synthesize NH4*. From rhizopheric soil of maize collected
from several provinces in the Mekong Delta, 120 nitrogen fixing bacteria
were isolated. Fifty bacterial strains which grew well in 3 types N-free
media after 72hours of incubation at 30°C were chosen for further studies.
These bacteria could synthesize NH4* well in liquid medium after 72
hours. These fifty bacterial strains synthesized NH4* in liquid medium at
days 2, 4 and 6 after inoculation with an average ranging from 0.82 mg/L
to 4.28 mg/L. Six bacterial strains, which had the best at nitrogen fixing,
were sequenced based on 16S rRNA. They belonged to three different
genera, Bacillus, Pseudomonas and Klebsiella.

TOM TAT

Nghién cieu nham phan lap va dinh danh mot s6 dong vi khudn cd dinh
dam tir dat ving ré cdy bap Mau ddit dwoc thu thap tai ruéng trong bap
giai doan sinh truéng & Pong bang séng Ciru Long. Ba méi fruong gom
Nfo khéng N, méi trweong LGI va méi triweong Burks khéng N ding dé phdn
Idp vi khudn va ddnh gid vi khudn kha nang tong hop NHa*. Két qua 120
dong vi khudn c6 kha ning cé dinh dam da dwoc phan ldp tir 38 mau ddt
viing ré c¢dy bdp. Nam muoi dong vi khudn cé khudn lac phat trién manh
trén 3 loai moi triwong khong N sau 72 gio u o 30°C sau cdy da dwoc tuyén
chon cho cdc nghién ciru tiép theo. Nam muoi dong vi khudn nay 6 kha
ndng tong hop NHy* trong méi trwong long tai ngay 2, 4 va 6 nudi cdy cé
trung binh dao déng tir 0,82 mg/L dén 4,28 mg/L. Sau dong vi khudn c6
kha néng cé dinh dam tot nhdt dwoc gidi trinh tw gene 16S rRNA. Chiing
thudc 3 chi khdc nhau gém Bacillus, Pseudomonas va Klebsiella.

1. PAT VAN PE

Bap (Zea may L) 1a cay luong thyc quan trong
trong nén kinh té Viét Nam. Bip c6 nhu ciu phan
bon rat 16n. Tuy nhién, khi bon phan vé co cho bip
qua nhiéu s& gay ra 6 nhiém mai trudng, anh huéng

dén strc khoe con ngudi va dong vat (Tinh, 2003).
Bén canh thi truong phan dam hod hoc tai Pdng
bang song Ctru Long (PBSCL) hién nay, gia cao
dan dén chi phi san xuit trong canh tac cdy trong
tang 1én. Trong san xuat néng nghiép hién nay, viéc
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nang cao d6 phi nhiéu ciia dét, giam luong phan héa
hoc, tang cuong bon phan hitu co, vi sinh va sinh
hoc, trong d6 c6 vi khuan ¢b dinh N nham phat trién
mot nén néng nghiép sinh thai bén viing 1a can thiét
va dang dugc quan tim. Giai phap st dung vi khuan
cb dinh N séng ty do trong méi truong dat dé chuyén
hoa khi N; trong khong khi thanh thanh NH3, NH4*,
NOs™ xay ra trong diéu Kién sinh 1y binh thuong nho
nang lugng ATP va sy xfc tidc boi enzyme
nitrogenase (John et al., 1995). Cay trong hap thu
dam dé tong hop ra protein thyc vat. Nghién ciru cia
Puneet (1998) cho thay viéc chang vi khuan thuoc
chi Azotobacter sp. kich thich ndy mam cua hat, kich
thich ra ré va sinh trudng, ning suat bip tang 10-
15% so véi nghiém thirc ddi chimg khong chang vi
khuan. Theo Shabave et al. (1991), sir dung chiing
Azospirillum lipoferum cho bap gitip lam giam 50%
lugng N khuyén céo cho cdy bap nhung ning
suit khong khac biét so véi nghiém thicc dbi
ching dwong boén 100% lugng N khuyén céo. Cac
dong vi khuian Klebsiellasp. Brl, Klebsiella
pneumoniae Frl, Bacillus pumilus S1rl va Bacillus
subtilis UPMB10 c6 kha niang ¢6 dinh nito trong khi
quyén dé cung cap dam hitu dung cho dat va cay
trong hap thu, lam ting niang sut bip va giam luong
phan bon héa hoc rat dang ké (Kuan et al., 2016).
Tuy nhién, céc nghién cttu vé phan 1ap vi khuan co
chte nang ¢ dinh dam séng ty do trong dét ving ré
bip, nham 4ap dung cho cdy bép ving PBSCL tiét
kiém lugng phan dam hoéa hoc, giam chi phi ddu vao
trong canh tac bap. Do viy, nghién ciru nay dugc
thuc hién nham phan lap va nhan dién vi khuan ¢
dinh N sbng tu do trong dat ving ré cay bap tai cac
tinh PBSCL, dé ng dung lam phan bon vi sinh
giam luong phan dam hoa hoc cho cay bap.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vatliéu

Dit ving ré cay bap da (bap té), bap nép va bap
ngot ¢ giai doan sinh truong tr 30-45 ngay sau khi
gieo hat. Cay bap sinh trudng tot va khong sau bénh
gay hai dugc thu thap.

2.2. Mbi trudong nudi cdy vi khuin

Moi truong Nfb khong dam (Kirchhof et al., 1997)
gom 5 g acid malic, 0,5 g K;HPO4, 0,2 g MgSO,4
.7H0, 0,02 g CaCl,, 0,1 g NaCl, 4,5 g KOH, 4 mL
FeEDTA (1,64%), 2mL KOH 0,2N, 2 mL vi lugng
(@), 1 mL vitamin (b), 2 mL bromothymol blue
0,5%, thém nuéc cat cho du 1 L va hiéu chinh pH
6,8. Trong d6, dung dich vi lvong (a) 1 L gdm 0,4 g
CuSO4, 0,12 g ZnSO4.H0, 14 g H.BO3, 15 g
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MnSO4.H:0, 1 g Na:MoO4.2H.O. Dung dich
vitamin (b) 1 L gom 1 mg vitamin H va 2 mg
pyridoxine-HCI.

Moi truong LGI (Cavalcante & Déobereiner,
1988) gdom 100 g sucrose, 0,6 g KH.PO4, 0,2 g
K,HPO,, 0,2 g MgS04.7H,0, 0,02 g CaCl, 0,01 g
FeCls, 0,002 g NazM004.2H,0, 5 mL bromothymol
blue 0,5% trong KOH (0,2N), thém nuéc cét cho du
1 L va hiéu chinh pH 6,0.

Moi truong Burks khong N (Park et al., 2005)
gdém 10 g sucrose, 0,41 g KH2POy, 0,52 g K:HPO,,
0,05 g NaSO4, 0,2 g CaCl,, 0,1 g MgS04.7H-0,
0,005 g FeSO..7H,0, 0,0025 g NaMo04.2H:0,
thém nudc cat cho du 1 L va hiéu chinh pH 7,0.

Moi truong LB dung nudi vi khuén cho dinh
danh (Bertani, 1951) gom 10 g tryptone, 5 g yeast
extract, 10 g NaCl, hoa tan déu trong 1 L nudc cét
va hiéu chinh pH 7,0. Agar dugc sir dung pha trong
moi truong Nfb khong N, moéi truong LGI va moi
truong Burks khong N dac 1a 18 g/L hoac ban dac 1a
1,8 g/L. Tét ca cac mdi truong dwoc khir tring
1210C trong 20 phut trudc khi sir dung.

2.3. Phwong phap

2.3.1. Thu mdu

Thu mau & cac ruong bap tai 5 tinh, thanh phd,
thudc DPBSCL gdm An Giang, Dong Thép, Can Tho, Vinh
Long va Tra Vinh c6 dinh vi toa d6 bang Google map,
vi tri ruong bép xac dinh doc theo song Tién va song
Hau thuéc DBSCL, noi c6 lugng phi sa bdi dip
hiang ndm, pht hop véi vi khuan phat trién (Hinh 1).
Mai tinh chon 2-7 huyén (hoac quan) va tai mdi huyén
chon 1 dén 2 xA tuong (g V4i 2 rudng dang canh tac bap
va bap dang & giai doan sinh truong tir 30-45 ngay
sau khi gieo hat. Trong mdi ruong bép, 5 cay bip
theo duong chéo (4 ciy ¢ 4 gbc va 1 cay ¢ gira
ruong) duoc thu thap. Xéng sach duoc ding dé xan
va thu toan bo khéi dat bao quanh ré ¢ d6 sau tir 0
dén 20 cm tir 16p dat mat. Phan dat bAm quanh ré
clia 5 cay bip 65 vi tri trén rudng bap dugc tach nhe
nhang bang tay va tron déu theo phuong phap cua
Cu va ctv. (2001). Téng cong c6 38 mau dét ving ré
duoc ldy tai 38 ruong bip khac nhau & khu vuc
DBSCL (Bang 1). Luong mau dét trén mdi dia diém
12 500 g/mau va cho vao tti nylon ghi ky hiéu va dan
nhin 1én tai, giit lanh 18-25°C (bang thung nhya
chira d4 lanh) va chuyén ché vé phong thi nghiém
trong vong 24 gid. Mau dat duoc dé rao ty nhién,
tan nhé tién hanh do PH nu6c bing may do PH. Cac
mau déit chua duoc phan 1ap s& budc chat va bao
quan trong ta lanh (5°C) tai phong thi nghiém Vién
Cong nghé sinh hoc-Trudng Pai hoc Can Tho.



Tap chi Khoa hoc Truong Pai hoc Cén Tho

Bang 1. Vi tri toa d9 thu miu, ky hiéu 38 miu dat va giong bap dang sinh truéng
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Dia diém Kyhigu s (Og)‘”-‘ ‘1;-; Gon, — Cidngbip
An Giang, Chg Méi, Kién An AMDa 10.5450 105.3604 Nép CX 247
An Giang, Chg Méi, My Hoi Dong AMDb 10.5360 105.3326 Ngot B905
An Giang, Pht Tan, Hoa Lac ABDa 10.6710 105.2213 Ngot COB
An Giang, Phu Téan, Long Hoa ABDb 10.7613 105.2824 Nép Adi 603
An Giang, Tan Chau, Tan An ATDa 10.8091 105.2080 DPa LVN10
An Giang, Tan Chau, Long An ATDb 10.7880 105.1794 ba NK7328
An Giang, Chau Thanh, Binh Hoa ACDa 10.4508 105.3272 Nép CX 247
An Giang, Chau Thanh, Binh Hoa ACDb 10.4566 105.3283 Nép SD268
An Giang, Chau Phu, Vinh Thanh Trung APDa 10.5990 105.1958 ba DK 9955
An Giang, Chau Phu, Binh My APDDb 10.5546 105.2729 DPa LVN10
An Giang, Chau Ddc, Vinh Nguon ADDa 10.7582 105.0977 ba DK 9955
An Giang, Chau Déc, Vinh Chau ADDb 10.6443 105.1100 ba NK7328
An Giang, An Phii, Phu Hoi AADa 10.8573 105.0525 Pa DK 9955
An Giang, An Phii, Phu Hitu AADb 10.9134 105.0909 DPa NK7328
"hép, Cao Lanh, Tan Thuan Tay DLDa 10.4825 105.5786 Nép Wax50
DPdng Thap, Cao Lanh, Tinh Thoi DLDb 10.4218 105.6749 ba NK7328
Podng Thap, Thanh Binh, Tan Hué DBDa 10.6244 105.3551 Pa AG59
DPdng Thap, Thanh Binh, Tan Long DBDb 10.5702 105.4085 ba C919
Podng Thap, Lap Vo, Binh Thanh DVDa 10.3417 105.5006 Pa NK4300
Pdng Thap, Lap Vo, Binh Thanh DVDb 10.3412 105.5167 Nép MX-2
"hép, Hong Ngu, Long Khanh A DNDa 10.8083 105.2875 Pa DK 9955
"hép, Hong Ngu, Long Khanh B DNDb 10.7930 105.3173 Pa NK7328
Can Tho, Thét Nét, Thanh Hoa CTDa 10.2236 105.5325 Nép SD268
Can Tho, Thét Nét, Thuan Hung CTDb 10.2190 105.5709 Nép CX247
Can Tho, O Mén, Théi An CODa 10.1524 105.6321 Nép CX247
Can Tho, O Moén, Théi Long CODb 10.1709 105.6205 Nép Tim 099
Can Tho, Phong Dién, Nhon Nghia CPDa 9.9831 105.7092 PaLVNI0
Can Tho, Phong Dién, Nhon Nghia CPDb 9.9612 105.6728 Pa NK66
Vinh Long, Binh Minh, My Hoa VMDa 10.0538 105.8126 Nép Max68
Vinh Long, Binh Minh, My Hoa VMDb 10.0569 105.8178 Nép CX247
Vinh Long, Tra On, Vinh Xuan VODa 9.9651 106.0129 Nép Milky36
Vinh Long, Tra On, Thuan Théi VODb 9.9503 106.0384 Nép CX247
Vinh Long, Binh Tan, My Thuén VTDa 10.1176 105.8341 Nép Adi 603
Vinh Long, Binh Téan, Tan Quéi VTDb 10.0965 105.7540 Nép Wax50
Tra Vinh, Cau K¢, Hoa Tan TKDa 9.8510 106.0323 Da SSC557
Tra Vinh, Cau K¢&, Hoa Tan TKDb 9.8454 106.0307 Nép MX-2
Tra Vinh, Tiéu Can, Hiéu Trung TCDa 9.8725 106.1697 Pa AG69
Tra Vinh, Tiéu Can, Hiéu Tt TCDb 9.8564 106.2069 Pa NK7328

*Ghi chii: Chit in hoa trong cét ky hiéu theo thit tue: tinh, huyén, D la ddt, a ld vi tri mau 1 va b la vi tri mdu 2 cia mdi

huyén.
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(A)
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Hinh 1. Ban @6 thé hi¢n vi tri thu miu dat vang ré cdy bap & 5 tinh PBSCL

Ghi chi: (A) Vi tri 5 tinh theo google map chi duwong, (B) Vi #i 5 tinh google map vé tinh,

© Ky hiéu cdc huyén |dy mdu dat
2.3.2. Xir Iy mau

Mudi g mau dat da xir Iy va 90 mL nudc cat vo
trung dugc cho vao binh tam giac 250 mL da khir
trung kho ¢6 nat gon. Mau duge dit trén may lac
ngang va dugc lic véi tbe ¢ 200 vong/phut trong 2
gio, sau do, dé yén 1 gio ¢ phong thi nghlem va tién
hanh pha lodng mau dich huyén phu vi sinh vét theo
cac diy nong d6 10°, 101, 102, 103... Micropipet
dugc dung dé hit 50 uL mau & mdi ndng d6 nho 1én
gitra dia thach cua 3 loai méi truong khac nhau Nfb
khong N, Burks khéng N va méi truong LGI. Que
thity tinh vo tring duoc trai déu mau 1én mat moi
truong va u trong ta u ¢ 30°C trong 2- 4 ngay. Cac
khuan vi khuan phat trién trén tirng loai méi truong
¢6 hinh thai khuan lac khac nhau dugc chon dé cdy
ria va tch rong lién tuc 1én cac dia petri trong (g véi moi
truong nudi cay (Nfb, LGI, Burks) dé thu khuan lac thuan.
Tiép tuc cdy ria dé chon vi khuan rong va giit gidng
vi khuén.trong thach nghiéng.

2.3.3. Kiém tra kha nang c6 dinh dam ciia cdc

dong vi khudn

* Nguyén Iy hoat dong: Nong do NH4* duoc do
tao ra tir phan tng gitta phenol va NHs véi sy hién
dién cua tac nhan oxy hoa 1a hypochlorite hinh thanh
phirc c6 mau xanh, didu kién pH kiém bang phuong
phép Indophenol Blue (Page et al., 1982).

* Chudn bj nguon vi khudn thi nghiém: Céac dong
vi khuan phan 1ap sau khi 1am thuan duoc nhan nu6i
sinh khéi trong 6ng nghiém 10 mL tiét trung chira
2,5 mL moi truong nudi ciy long twong wng véi moi
truong ran dung phan 1ap ching (Nfb, LGI va Burks). Sau
do, cac 6ng nghiém chura mau duoc i & nhiét d6 phong
trén may lic ngang véi toc do 120 vong/phut trong
3 ngay, khi d6 mat sé vi khuan trong 6ng nghiém
dao d@ong tir 107 dén 108 cfu/mL.

* Bg tri thi nghiém: 1 mL vi khuan géc duoc nuéi
& trén dwoc cho vao cac dng Falcon 50 mL tiét trung
chira 10 mL moi truong long nudi ciy tuong ng
(khong dam). Cac Falcon chira mau duoc lic trén
may lac ngang véi toe do 120 vong/phut & didu kién
phong thi nghiém trong 6 ngay. M&i nghiém thirc
tuong ung vai 1 dong vi khuan dwoc thuc hién véi
3 1an lap lai va nghiém thirc dbi chung cho ting loai
moéi trudng nudi cdy duoc thuc hién twong ty nhung
khong b sung vi khuan vao.

* Xdy dung dwong chuan: Gom 6 dng nghiém
dugc danh sb theo thir ty 0-1-2-3-4-5 véi ng 0 1a
dng ddi chung am va thém céc thanh phan vao mdi
ong nghiém (Bang 2). Vortex 6 ng nghiém dé ¢
nhiét phong 30 phat va phan ¢ng tao mau xay ra
nong dd NH4* cang cao thi mau xanh cang dam.

Bang 2. Thanh phan thudc thir va nong dd cia dwong chuan NH4*

. 3 Ong nghiém
Thanh phan 0 1 5 3 2 5
Nudc (mL) 5 4 3 2 1 0
NH 4* chuan (mL) 0 1 2 3 4 5
Phenol nitroprusside (mL) 5 5 5 5 5 5
Hypocloride buffer (mL) 5 5 5 5 5 5
Ham luong NH4*/ 1 6ng (mg/L) 0 1 2 3 4 5
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* Chi tiéu theo doi: Lugng NHs* dugc xac dinh
sinh ra bai vi khuan trong méi truong nudi cay long
sau 2, 4 va 6 ngdy nudi cay bang phuong phap so
mau trén quang phd ké; tién hanh rat 1,5 mL tir 6ng
Falcon 50 mL dich vi khuén trong méi trudng tuong
g (khong dam) cho vao Eppendorf (1ap lai 3 1an),
ly tim 13.000 vong/phit trong 10 phut, chiét rat
phan dich trong 1 mL d ly tim vao 4 mL H20, 5
mL buffer, sau d6 cho 5 mL thudc thir; tién hanh do
OD tai budc séng 640 nm va sé liéu vé& Twong NH,*
sinh ra tir cac dong vi khuan duoc xir 1y thong ké
bang phan mém Statgraphics Centurion XV.

2.3.4. Khuéch dai ving gene 168 rRNA bang ki

thudt PCR va gidi trinh tuw DNA

Sau dong vi khuan dwoc chon c6 kha ning cb
dinh dam cao, tiép tuc nudi trong dng nghiém 10 mL
tiét triung chtra 5 mL méi truong LB long. Cac 6ng
nghiém chira mau dugc u & 30°C trong 24 gio trén
may l4c ngang véi toe do 120 vong/phut ¢ didu kién
phong thi nghiém, sau d6 tién hanh ly trich DNA
theo quy trinh cua Santos et al. (2001). Phan ung
khuéch dai ving gene 16S rRNA cua cac dong vi
khuan ving r& dugc tiép tuc thuc hién theo Lane
(1991) véi cap moi:

27F 5’-AGAGTTTGATCCTGGCTC-3”

1492R  5-TACGGTTACCTTGTTACGACT-3".
Phan (ing PCR thyc hién thé tich 50uL, bao gom:
26,5 puL nuéc cét hai lan, 5 pL Buffer 10X
((NH4)2804, 4 puL MgCI2, 9 uL dNTP, 1 pL mbi
27F, 1 uL moi 1492R, 1 pL dimethyl sulfoxide, 0,5
uL Tagq DNA polymerase, 2 uL ADN vi khuan. Sau
d6, cac mau duoc thyuc hién véi 30 chu ky nhiét trén
may PCR Apolo ™ ATC401 Thermal Cycler: 1’ &
95°C, 1’ ¢ 53°C va 1,5 phit ¢ 72°C.

San pham PCR duoc tinh sach, do ndng do DNA
sau khi tinh sach, thyc hién phan tng gan huynh
quang va giri mau dén B6 moén Sinh hoc Phan tir
Vién Nghién ctru va Phat trién Cong nghé Sinh hoc,
Trudng Pai hoc Can Tho giai trinh tw DNA.

Mau séc trang . 80,0%
Dangtron  86,7%

Dang bia nguyén  90,0%
Ponéimé | 71,7%

Bé mat lang  87,5%

Cac dang hinh thai thwong gap

Tap 58, S6 2B (2022): 160-171

Chuong trinh BLAST N duoc st dung dé so
sanh trinh ty 16S rRNA cua cac dong vi khuan chon
loc v&i trinh ty 16S rRNA cac chiing vi khuan trong
GenBank va xay dung cdy pha h¢ gene céc dong vi
khuan dugc giai trinh tw bing phan mém MEGA X
(Kumar et al., 2018).

3. KET QUA VA THAO LUAN
3.1. Két qua phan l1ap vi khuan cé dinh dam

Tir 38 mau dét duoc thu thap tai cac ruong bép &
cac dia phuong khac nhau, c6 pH dao dong tur 4,97
dén 7,04 va co trung binh pH 6,32 phan lap dugc
120 dong vi khuén ¢ dinh dam. Trong d6, c6 60 vi
khuan phat trién trén moi truong Nfb 30 vi khuan
phat trién trén méi truong LGI va 30 dong vi khuan
phat trién trén moi trudng Burks. Trong do, c6 40
dong vi khuan dugc phan 1ap tir 14 mau dat An
Giang, 30 dong vi khuan duoc phan 13p tir 8 mau dat
thu tai Dong Thap, 40 dong vi khuan phan 1ap tir 6
mau dat thu tai Can Tho, 18 dong vi khuan phan lap
tir mAu dat thu tai Vinh Long va 12 dong vi khuan
phan 1ap tir 4 mau dat thu tai Tra Vinh. Trung binh
tr mot mau dét thu thap phan lap duoc tir 1 dén 3
dong vi khuan ¢b dinh dam khac nhau. Cac dong vi
khuan phan lap duge déu sinh truong va phat trién
trong diéu kién vi hleu khi. Cudi cung tuyen chon
dugc 50 trong tong sé 120 dong vi khuan cb dinh
dam phan 1ap dya vao dic tinh phat trién manh sau
24 gio nudi cay va phat trién nhanh sau 48 gid dén
72 gio cay va i ¢ 30°C trén moi truong phan 1ap.

3.2. Hinh thai khuin lac va dic diém té bao

ciia vi khuan

3.2.1. Hinh thai khudn lac

Hinh thai khuan lac caa 120 dong vi khuan dét
vung r& bip chu yéu 1a hinh tron déu hoic khong
déu, bia nguyén hodc ring cua, dd ndi mod hodc 1ai,
¢6 bé mat tron lang hodc 16i tim hoic san, dudng
kinh khuan lac do duoc dao dong tir 0,4 dén 5,0 mm
(Hinh 2 va Hinh 3).

m Cac dang hinh thai khac

Hinh 2. Cic dang hinh thai khuan lac cia vi khuin
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Hinh 3. Pic diém khuan lac 03 dong vi khuin

*Ghi chu: AAD2 trdng duc, dang tron, bia rang cua, lom, bé mat lang; DND5 Vang nhat, dang tron, bia nguyén, mé,
lang; TCD4 trang trong, dang tron, bia nguyén, mo, bé mat ldng.

3.2.2. Bdc diém té bao ciia cdc dong vi khudn

Té bao cac dong vi khuan duge phén 1ap duogc co
2 dang hinh que chiém ty 1& cao nhat 80,8%, con lai
19,2% hinh cau. C6 6,7% tong sb cac dong vi khuan
khong c6 kha ning chuyén dong va con lai 93,3%
cac dong vi khuan chuyén dong véi toc do khac
nhau. Ty I¢ vi khuan Gram am chiém 67,5%, cao
hon so véi Gram duong (32,5%) (Bang 3 va
Hinh 4).

o INY

v,b‘ g

Hinh 4. Hinh dang té bao vi khuin phén 1ap sau khi nhugpm Gram

Bing 3. Pic diém té bao cic dong vi khuin

STT Dic diém Cacloai Ty 18(%)
1 Hinh dang de 80,8
t€ bao Cau 19,2
Chuyén Nhanh 56,7
2 dong Cham 36,7
i Khong 6,7
3 Gram Duong 325

67,5

| :
5% " = L

*Ghi chu: Gram duong- dong AAD, Gram dm- dong DNDS5 va Gram dm- dong TCD4 ¢ dé phong dai 400X

Céc dong vi khuan ¢6 dinh dam dugc phan lap
tir dit vang ré trude ddy da duoc bao cao cong bd
bao gdbm cac chi Azospirillum, Pseudomonas,
Burkholderia, Herbaspirillum, Gluconacetobacter,
Enterobacter, Klebsiella, thuéc Gram am;
Bacillus thugc Gram duong. Cac vi khuan thudc cac
chi nay thuong c6 dang que ngan (trir Bacillus co
dang que dai), mot sé co tién mao, co kha ning
chuyén dong. Céc chi Azospirillum va Burkholderia
da dwoc phan 13p & cdy bap va nhan dién c6 gene cb
dinh dam (Hiép & Khanh, 2010). Cac vi khuén nay
cling da dugc khao sat vé kha nang ¢ dinh dam, hoa
tan 1an kho tan, phan giai kali va mot $6 loi ich khéc
mang dén cho thuc vat (Trtce, 2011).
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3.3. Kiémtra kh:'}i niing ¢6 dinh dam cia cac
dong vi khuan

Tuyén chon 50 dong vi khuan phén lap c6 kha
ning ¢ dinh dam duya vao dic tinh phat trién tot trén
moi truong khong dam bao gom 25 dong phan 1ap
trén moi truong Nfb, 15 dong phén lap trén moi
truong Burks va 10 dong phan 18p trén moi truong
LGI. Nam muoi dong nay tiép tuc dugc khao sat kha
ning c6 dinh dam thong qua viéc téng hop NH,*
trong moi truong nudi cay long khong dam sau 2, 4
va 6 ngay sau khi ching.
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3.3.1. Kha nang c6 dinh dam cia 25 dong vi
khudn phan ldp trong méi truong Nfb

Két qua thong ké (Bang 4) cho thiy tat ca 25
dong vi khuan phan 1ap trén méi truong Nfb déu co
kha ning tong hop NHs* véi lugng NH,* tao ra &
ngay thtr 2 dao dong tr 0,35-4,33 mg/L. Trong do,
dong vi khuan VMDI téng hgp NH4* cao nhat 4,33
mg/L). Vao ngay thir 4, cac dong vi khuan tong hop
NHs* dao dong tur 0,85-5,46 mg/L, trong do6, c6 13
trong tong sb 25 dong vi khuén thir nghiém cho ham
lugng NH4* tong hop cao trén 2 mg/L. Pic biét,
dong ADD2 cho lwong NH,* cao nhat, dat 5,46
mg/L va khac biét c6 y nghla thong ké (p<0,05) khi
S0 sanh véi tat ca dong vi khuan thir nghiém con lai,
ké dén 1a cac dong vi khudn tong hop luong NH,*
cao la VMD1 (4,71 mg/L), DLD1 (4,61 mg/L),
VIDI (3,48 mg/L), VODI (3,42 mg/L) va COD2
(3,11 mg/L). Dén ngay thtr 6, ham lugng NH4" cua
tat ca cac dong vi khuan déu giam xudng rd rét va
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dao dong tir 0,56-3,12 mg/L. Trong dd, c6 6 trong
tong s6 25 dong vi khuan thir nghiém c6 ham lugng
NH4* tong hop cao trén 2 mg/L gdm cac dong
VMD1 (3,12 mg/L), AAD2 (2,90 mg/L), DLD1
(2,79 mg/L), VTD1 (2,77 mg/L), ACD4 (2,68
mg/L) va AMD3 (2,18mg/L). bac biét, dong VMD1
cho ham lugng NH," cao nhét (3,12 mg/L) va khac
biét c6 ¥ nghia thong ké (p<0,05) khi so sanh v6i
céc dong vi khuan con lai. Gia tri NH,* tong hop qua
2,4 va 6 ngay nudi cay ctia cac dong vi khuan c6 sy
khac biét ¥ nghia thong ké khi so sanh voi nhau
(p<0,05). Két qua cho thdy co 4 trong tong sd 25
dong vi khuan thir nghiém tong hop NH,* cao trén 3
mg/L gdm cac dong VMDI, AAD2, VTIDI va
DLD1, tuy nhién, gia tri trung binh ham lwong NH4*
clia 2, 4, va 6 ngay nudi cdy cua hai dong vi khuan
VMDI va AAD2 cao nhat, do vy, hai dong vi
khuan nay dwoc chon dé giai trinh tu doan gene 16S
rRNA.

Bang 4. Ham lwgng NH4* (mg/L) téng hop trong méi truwong Nfb l6ng béi 25 dong vi khuin thir nghiém

Thoi gian khio sat (ngay nudi ciy)

STT Dong vi khuén 5 4 6 Trung binh
1 AMD1 1,19Im 1,18j 0,991 1,12fgh
2 AMD3 1,03n 1,85 2,18d 1,69c-h
3 AMD4 0,830p 1,02j 1,11kl 0,99gh
4 ABD1 1,35j 1,20j 0,77m 1,11fgh
5 ABD2 0,80p 0,97j 0,70mn 0,82gh
6 ABD3 0,47q 0,85j 1,31j 0,88gh
7 ACD2 0,870 2,11ghi 1,011 1,33d-h
8 ACD3 1,29k 1,04j 1,02 1,12fgh
9 ACD4 2,12e 2,17ghi 2,68c 2,33cd
10 APD1 0,79p 2,30gh 1,26jk 1,45d-h
11 APD2 0,35r 1,72i 0,56n 0,88gh
12 APD3 1,97f 2,15ghi 1,50hi 1,87c-g
13 ADD1 0,52q 1,01j 1,65gh 1,06gh
14 AAD2 3,70b 5,46a 2,90b 4,02a
15 AAD4 1,16m 1,04j 1,51hi 1,24e-h
16 AAD5 0,840p 1,84hi 1,73fg 1,47d-h
17 DLD1 3,41c 4,61b 2,79bc 3,60ab
18 DVD1 1,829 2,87def 1,82¢fg 2,17cde
19 DND1 2,02f 2,441g 1,84ef 2,10c-f
20 COD2 1,68h 3,11cd 1,97e 2,26cde
21 VMD1 4,32a 4,71b 3,12a 4,05a
22 VOD1 2,83d 3,42¢c 1,72fg 2,66hc
23 VTD1 4,33a 3,48¢c 2,77bc 3,52ab
24 VTD2 1,50i 2,57efg 1,65gh 1,91c-g
25 TKD1 1,24kl 2,92de 1,39ij 1,85c-h
F 5539,42™ 106,59™ 241,00™ 7,33

CV (%) 1,59 9,18 4,81 33,33

*Ghi chi: Trong ciing mot ct, nhiing S6 ¢6 chit theo sau khac nhau thi c6 khac biét y nghia thong ké & mirc 1% (**) va
5% (*). Cdc so co chir theo sau giong nhau thi khac biét khong cé y nghia thong ké. So theo sau cgt chir la thir tw dong

vi khudn.
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3.3.2. Kha nang ¢6 dinh dam cia 10 dong vi
khuadn trong maéi truong LGI

Dbi v6i 10 dong vi khuan phan 1ap thu nghiém
trong moi truong LGI long (Bang 5), tat ca cac dong
nay déu c6 kha nang c¢6 dinh dam cia khi troi dé
tong hop NH,*, véi lugng NH4* tao ra vao ngay thir
2 dao dong tir 0,82-2,89 mg/L. Trong do, dong vi
khuan TCD4 tong hgp NHs* cao nhit (2,89 mg/L).
Két qua nay cho thdy cac dong vi khuan c¢b dinh dam
phan I4p trén moi trudng LGI cho két qua tong hop
NH.* thép hon so vai cac dong vi khuén cb dinh dam
dugc phan 13p trén méi trudng Nfb vao thoi diém 2
ngay thi nghiém. Vao ngay thtr 4, cac dong vi khuan
tong hop NH4* dao dong tir 1,87-5,62 mg/L. Trong
d6, ¢6 8 trong tong s6 10 dong vi khuan thir nghiém

Tap 58, S6 2B (2022): 160-171

cho ham lugng NH4* tong hop cao trén 2 mg/L.
Dong TCD4 dat 5,62 mg/L va TCD3 dat 5,43 mg/L.
Hai dong nay c¢b dinh dam cao hon va khac biét co
y nghia thong ké (p<0,05) khi so sanh véi tat cadong
con lai. Dén ngay thir 6, ham lugng NH,* tong hop
clia tat ca cac dong vi khuan dao dong tir 1,20-4,55
mg/L va ¢6 chiéu huéng giam xubng. Dong vi khu’fm
TCD3 tong hgp NH4* cao va dat gia trj 4,55 mg/L.
Két qua cho thay chi c6 2 dong vi khuan TCD4 va
TCD3 ¢ dinh dam cao véi ham lugng NH,* tong
hop cao trén 4 mg/L, tuong tng 4,28 mg/L va 4,06
mg/L cua trung binh cac ngay 2, 4, va 6 va khac biét
coy nghla thong ké (p<0,05) khi so sanh véi cac
dong vi khuén con lai. Do d6, hai dong vi khuan
TCD4 va TCD3 duoc chon dé giai trinh ty doan
gene 16S rRNA.

Bang 5. Ham lwong NH4+ (mg/L) téng hop trong méi treong LG béi 10 dong vi khuin thir nghiém

Thoi gian khio sit (ngay nudi ciy)

STT Dong vi khuin 5 4 6 Trung binh
1 AMD5 0,82d 2,02cd 1,39f 1,41c
2 ATD3 1,07cd 1,87d 1,45f 1,46¢
3 AAD6 2,69 3,44b 3,08c 3,07ab
4 DND7 1,16¢ 1,91cd 1,209 1,42c
5 CTD2 2,27b 2,09cd 2,30d 2,22bc
6 DVD4 0,92cd 2,06cd 1,259 1,41c
7 VOD2 2,8la 2,08cd 1,69e 2,19bc
8 TCD3 2,87a 5,43a 4,55a 4,28a
9 TCD4 2,8% 5,62a 3,67b 4,06a
10 TKD3 2,85a 2,26C 1,76e 2,29hc

F 204,48™ 244,78™ 1387,22™ 6,47
CV (%) 5,47 5,64 2,41 31,09

*Ghi chii: Trong cuing mot Cdt, nhzZ;ng S0 ¢o chit theo sau khdc nhau thi ¢é khac biét y nghia théng ké & mirc 1% (**) va
5% (*). Cdc so ¢ chir theo sau giong nhau thi khdc biét khong co y nghia thong ké. So theo sau cét chir la thir tw dong

vi khudn.

3.3.3. Kha ndng c6 dinh dam cia 15 dong vi
khuan trong maéi truong Burks

Két qua khao sat kha niang ¢ dinh dam thong
qua viéc tong hop NH,* cua 15 dong vi khuan thir
nghiém trong moi truong Burks long (Bang 6) cho
thay tat ca 15 dong thir nghiém déu c6 kha ning ¢
dinh dam véi lugng NHs* khac nhau va vao thoi
diém 2 ngay thi nghiém, ham lwvong NH,* dao dong
trong khoang tir 0,76-4,26 mg/L. C6 4 trong téng sd
15 dong vi khuén tong hop NH4" cao hon 3 mg/L.
Vao ngay thir 4, cac dong vi khuén thir nghiém tong
hop NH4* dao dong tir 0,93-4,87 mg/L. O thoi diém
nay c6 3 trong tong s6 15 dong vi khuan thir nghiém
cho ham lugng NH4* téng hop cao trén 3mg/L.
Trong d6, DND5 dat 4,87 mg/L, ké tiép 1a COD4
dat 4,69mg/L va DBD7 dat 3,85 mg/L. Dén ngay
thir 6, ham luong NH4* tong hop ctia tit ca cac dong
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vi khuén dao dong tir 0,77-4,12 mg/L. Trong d6, co
3 trong téng s6 15 dong vi khudn tong hop ham
lwong NHs* cao hon 3 mg/L gébm COD4 (4,12
mg/L), DND5 (3,57 mg/L) va DBD7 (3,04 mg/L).
Ca 3 dong vi khuén nay cho ham lwong NH,* cao
hon va khac biét co ¥ nghia thong ké (p<0,05) khi
s0 sanh véi cac dong vi khuan con lai. Gia tri trung
binh NH,* dugc tong hop qua 2, 4 va 6 ngay thi
nghiém cua 2 dong vi khuan COD4 va DND5 lan
luot dat 4,13 mg/L va 4,02 mg/L, cao hon va khac
biét c6 y nghia thong ké (p<0,05) khi so sanh voi
cac dong vi khuan con lai va hai dong vi khuan nay
dugc tuyén chon dé giai trinh tw doan gene 16S
rRNA.

Khuynh huéng chung cia cac dong vi khuan
phan 1ap trén ca 3 moéi truong Nfb, LGI va Burks 1a
luong NH,* tong hop tang dan tir 0 dén ngay thi 4
va giam xudng ¢ ngay thi 6. Nguyén nhén do vi
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khuan phat trién va tang sinh khdi theo thoi gian nén
lugng NH,* tong hop tang dan. DBén ngay thi 4,
lugng NH4* tong hop ting cao. Khi lugng NHs*
trong méi truong tang cao vugt qua gidi han s€ Gc
ché nguoc lai vi khuan, vi khuan sir dung lwong
NH* ¢6 sin trong méi trudng va khong tong hop
thém NHs* nén lugng NH4* khao sat vao ngay thir 6
giam xuéng rat dang ké (Van & Sloger, 1981).
Nguyén nhan tht hai 1a do ham lugng dinh dudng
trong mdi truong dan can kiét theo thoi gian va theo
thoi gian cac vi khuan tao ra cac chat irc ché 1an nhau
lam anh huong dén sy phat trién mat sb cia cac dong
vi khuan va tic ché qué trinh tong hop NH4*. Nghién
ctru cia Van and Diep (2016) phan 1ap vi khuan ¢
dinh dam tir dat viing ré va bo phan cay dau nanh tai
tinh Daknong cho thiy cac vi khuan nhan nuéi trén
moi truong Burks khéng dam va NBRIP 1ong bao
gém cac dong Bacillus subtilis, Acinetobacter
Iwoffii, Agrobacterium tumefaciens tong hop NH4*
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cao nhat véi ndng d6 3,86 mg/L vao ngay thir 2 sau
khi chtiing. Nghién ciru ciia Oanh va ctv. (2013) phan
lap cac dong vi khuan c6 kha nang c6 dinh dam tir
ving dét ré laa tai Tra Vinh cho thay cac dong vi
khuan dwoc nhan nuéi trén moi truong Burks khong
dam tong hop NH,* cao nhat ¢ nong d¢ 4,65 mg/L
vao ngay thir 4 sau khi ching. Tuong ty, nghién ciu
cua Thavasi el al. (2006) phan 1ap cac dong vi khuan
¢ dinh dam tir dat 6 nhiém dau cho thay cac dong
vi khuan Azotobacter chroococcum cé kha ning ¢
dinh dam dat 4,2 mg/L vao ngay tht 4 sau khi
chung. Két qua nghién ctru Pha va ctv. (2015) da
phan lap cac dong vi khuan c6 dinh dam tir dat ving
ré lta & PBSCL trén méi truong Burks khong dam
va két qua cho thdy vi khuan Stenotrophomonas
maltophilia,  Serratia  marcescens,  Bacillus
megaterium va Ideonella sp. tong hop NH,* trung
binh qua cac ngay 2, 4 va 6 1an luot 1,76 mg/L, 1,87
mg/L, 2,21mg/L va 3,52 mg/L.

Bang 6. Ham lwong NH4* (mg/L) tdng hop trong maéi trwdong Burks béi 15 dong vi khuan thir nghiém

Thoi gian khio sat (ngiy nudi ciy)

STT Dong vi khuin > 7 6 Trung binh
1 ABD5 1,16e 1,42f 0,80j 1,13fg
2 ATD4 0,769 0,93¢ 0,77j 0,829
3 DBD3 1,15e 1,49f 1,10i 1,25fg
4 DBD7 1,83c 3,85b 3,04c 2,91bc
5 DBDS8 1,18e 2,80c 1,749 1,91c-g
6 DND4 1,61d 2,23e 2,33e 2,06b-f
7 DND5 3,61b 4,87a 3,57b 4,02 a
8 CTD3 4,26a 2,70 2,46d 3,14ab
9 CTD6 1,19 2,18e 1,49h 1,62dfg
10 COD4 3,58b 4,69a 4,12a 4,13 a
11 CPD4 1,14e 2,52cd 1,709 1,79dfg
12 VOD6 1,11e 2,24e 1,59h 1,65dfg
13 VTD6 3,60b 2,20e 1,719 2,50bcd
14 TKD4 1,09 2,37de 2,00f 1,82c-g
15 TCD6 1,15e 2,19 1,39 1,58dfg

F 606,18™ 489,31 1351,13™ 6,78
CV (%) 4,54 3,38 2,30 30,77

*Ghi chii: Trong cung mot Cdt, nhzZ;ng S0 ¢o chit theo sau khdc nhau thi ¢é khac biét y nghia théng ké ¢ mirc 1% (**) va
5% (*). Cdc s6 cd chit theo sau giong nhau thi khdc biét khong c6 y nghia thong ké. So theo sau cgt chir la thit tu dong

vi khuan.

3.4. Két qua dinh danh dya trén trinh ty
gene 16S rRNA ciia 6 dong vi khuin cé
dinh dam tuyén chen

Trinh ty 16S rRNA ctia 6 dong vi khuan dét viing

ré bap duoc tuyén chon cé chiéu dai tir 985 dén 1260
nucleotide, chiéu dai trinh tu dam bao theo yéu ciu
va két qua so sanh véi ngan hang dit liéu gene NCBI,
mtc do trong dong tir 97-100%. Dbi véi mdi dong,
3 loai trén ngan hang dit liéu dugc chon dé tién hanh
xdy dung cy phat sinh loai, tir 6 x4c dinh 6 loai da
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duoc xac dinh trinh ty (Hinh 5). Viéc phéan tich cay
phat sinh loai ciia 6 dong vi khuéan cb dinh dam sinh
hoc phan 1ap tir dat ving r& bap dugc tuyén chon cho
thy tong cong c6 3 nhém vi khuan duge phéan chia
gém: nhom (1) ¢6 2 dong vi khudn DNDS5 va COD4
¢6 quan hé gan vai vi khuan Pseudomonas, nhom
(2) ¢6 1 dong vi khuan 1a TCD4 c¢6 quan hé gan véi
vi khuan Klebsiella va nhom (3) ¢6 3 dong vi khuan
la VMDI, TCD3, AAD2 c6 quan hé di truyén gan
véi vi khuan Bacillus.



Tap chi Khoa hoc Truong Pai hoc Cén Tho

Tap 58, S6 2B (2022): 160-171

DND5

98 | MT512028.1 Pseudomonas sp. stran But1
MN475172 1 Bacterium strain PS3-1

100

KY292456.1 Pseudomonas nitroreducens strain BF-R40
COD4

MN559810.1 Pseudomonas sp. strain SCB32
MT386123.1 Pseudomonas nitroreducens strain Atecer2l
MF627710.1 Pseudomonas nitroreducens strain B41

100

—_—

0050

68

TCD4

KP721470.1 Klebsiella pneumoniae

KUB47674 .1 Klebsiella sp

MZ379583.1 Klebsiella quasipneumoniae strain AMHWRB1
VMD1

KT757520.1 Bacillus circulans strain MD1

MH699363.1 Bacillaceae bacterium strain AGP2
LT558809.1 Bacillus nealsonii partial P2085

TCD3

MZ404904 1 Pnestia megaterium strain NA10.2
MT326236.1 Bacillus aryabhattai
KP236147 1 Bacillus aryabhattai strain 0002

100

AAD2

KP318456.1 Achromobacter pulmonis strain DUCC3709
17| LC005453.1 Bacillus megaterium H39
MZ359975 1 Priestia megatenum strain Sikkim2102 95

Hinh 5. Céy phat sinh loai dang Maximum Likehood x4y dwng duya trén 16S rRNA cta 6 dong vi
khuan c6 dinh dam sinh hoc phan 1ap tir dat viung ré bap so véi cac chiing twong dong co trong
GenBank

*Ghi chii: Thang 0,050 chi khodng thay d@éi trong 100 nucleotide ciia trinh nir gene 16S rRNA

Co tong cong 792 vi tri trong dir ligu dugc so
sanh va két qua phan tich tién hoa duqcrthuc hién
trong MEGA X (Kumar et al., 2018). Két qua xac

dinh duoc tén loai 6 dong phan 1ap dugc tuyén chon
dugc trinh bay ¢ Bang 7.

Bang 7. Két qua dinh danh 6 dong vi khuin dwa trén ciy phat sinh loai 16S rNRA

STT Ky hiéu Loai xac dinh
1 AAD2 Bacillus megaterium AAD2
2 DND5 Pseudomonas sp. DND5
3 COD4 Pseudomonas nitroreducens COD4
4 VMD1 Bacillus circulans VMD1
5 TCD3 Bacillus megaterium TCD3
6 TCD4 Klebsiella pneumoniae TCD4

Két qua dinh danh 6 dong vi khudn ¢ dinh dam
phan 1ap tir dat ving r& bip duoc tuyén chon gdom
AAD2, DND5, COD4, VMD1, TCD3 va TCD4 cho
thiy ching thuoc 3 chi Bacillus, Pseudomonas,
Klebsiella. Cac dong vi khuan nay tir d4t ruong bap
& vi tri dia 1y cach xa nhau. Piéu d6 ching t6 c6 su
da dang rat cao cua cac vi khuan ¢6 dinh dam sinh
hoc duoc phan 1ap tir dat vang ré bip. Két qua
nghién ctru cua Bumunang and Babalota (2014) cho
thdy cac dong vi khuan phan lap tu dét vang ré bap
chuyén gene va bap khong chuyén gene dugc tréng
& trén canh dong & Nam Phi gdom Bacillus,
Pseudomonas, Aeromonas, Sphingomonas,
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Burkholderia, Stenotrophomonas, Achromobacter
va Ewingella va chung déu c6 kha ning téng hop
amoni va san xuat IAA. Tuong ty, Chelius and
Triplett (2000) cho thay hai dong vi khuan
Klebsiella pneumoniae 2028 va Klebsiella
pneumoniae 342 song noi sinh ¢ ré bap hogc dét
vung re bip déu téng hop NH4* cung cap cho cay
bap. Két qua cua nghién ctru nay cho thy cac dong
vi khuén cb dinh dam sinh hoc dugc phan 1ap tir dat
ving ré cay bap tai cac tinh PBSCL tuong tu nhu
két qua nghién ciru vé vi khuan cé dinh dam tir dét
ving ré cdy trong trén thé gioi.
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4, KET LUAN

Mau dat dugc thu thap ruong bip tai 5 tinh
DBSCL nhu An Giang, Pong Thap, Can Tho, Vinh
Long, Tra Vinh dé phan lap va lam thuan cac dong
vi khudn c6 kha nang ¢é dinh dam. Két qua da phan
lap dwoc 120 dong vi khudn tir dét ving & bép. Trong d6,
50 trong tong s6 120 dong vi khuan phat trién tot
trén moi truong khong dam va thir nghiém kha nang
tong hop NH4*. Tir cac dong vi khuan trén da chon
duge 6 dong vi khuan c6 kha ning ¢b dinh dam tot
trong mdi truong nudi cdy long khong dam la AAD2,
DND5, COD4, VMD1, TCD3 va TCD4. Dong vi
khuan AAD2 duoc thu thap tai An Giang c6 kha
ning téng hop NH4* trung binh sau 6 ngay nudi cay
4,02 mg/L, dong vi khuan DND5 duoc thu thap tai
Dong Thap c6 kha nang tong hgp NH,* trung binh
sau 6 ngay nudi cdy 4,02 mg/L, dong vi khuén
COD4 duoc thu thap tai Can Tho c6 kha ning tong
hop NH,* trung binh sau 6 ngay nudi cy 4,13 mg/L,
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