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TOM TAT

Trong nghién cttu nay, ching toi da tién hanh phan lap va tuyén chon chung vi
khuéan c¢6 dinh nitrogen tir dét trong rau ¢ thanh phd Pleiku, tinh Gia Lai. Két qua
cho thay: s8 luong vi khuan cd dinh nitrogen trong cac mau dat trong rau dat tir
3,51 x 10*dén 17,79 x 10¢ CFU/g dat kho. Tl 31 mau dat trong rau da phan lap duoc
101 chung vi khuan ¢ dinh N, tuyén chon dwoc 2 chung vi khuan N55 va N96 ¢
kha ndng ¢8 dinh nitrogen manh. Két qua giai trinh ty gen 16S rRNA chung N55 la

Paenibacillus mucilaginosus va ching N96 la Paenibacillus gorillae.

Tt khoa: giai trinh tw gen, phan 1ap, vi khudn cd dinh nitrogen, tuyén chon.

1. MO PAU

Tinh Gia Lai la tinh 16n th 3 tai Tay Nguyén, véi vu thé vé thd nhuong, thoi
ti€t thuan 1oi cho phat trién cac loai cay cong nghiép nhu cao su, ca phé, ho tiéu, cay
lam san da dang. Bén canh d6 rau mau dang la nhitng cay trong cho thu nhap 6n dinh
ddi véi nguoi nong dan. Tuy nhién, do tinh chat tham canh, tang vu d€ tang nang suat
phan bén hoéa hoc da duoc sit dung & mirc qua ngudng. Ngoai ra viéc st dung thudc
bao vé thuc vat véi lwgng 16n, da chung loai cing gdp phan lam xau di héa tinh caa
dat. Do vay st dung ché& pham sinh hoc hay cac loai phan bén vi sinh sé la giai phap
tot d€ cai thién tinh chét dat dong thoi dam bao an toan cho nguoi st dung san pham
rau.

Viéc str dung hé vi sinh vat 6 lgi trong cac ché€ pham sinh hoc dwa vao dat nhu
mot tac nhan dé thac ddy va phat trién cta tham thuce vat la mot giai phap hop ly trong
xu thé phat trién ctia nén nong nghiép httu co bén virng. Trong hé vi sinh vat, vi khuan
c6 dinh nitrogen c6 vai tro quan trong n6 chuyén hoa nitrogen trong khi quyén thanh
nguon nitrogen ma cay co6 thé hdp thu duoc. Do d6, viéc phan lap va tuyén chon ching
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vi khuan ¢ dinh nitrogen tir dat trong rau ¢ thanh phd Pleiku, tinh Gia Lai sé cung cap
nhiing s6 liéu danh gia ban dau, lam co so cho cac nghién ctru tng dung ché pham vi
sinh nham cai thién ning suat va chat luong rau theo huéng an toan.

2. PHUONG PHAP NGHIEN CUU
2.1. D6i twgng nghién ctiru

Céc chung vi khudn c6 kha ning cd dinh nitrogen duoc phan 1ap tir dat viing ré
cua cac loai rau nhw hanh 14, cai, sup lo, mang tay, dau bap, rau mudng,...

2.2. Phwong phap nghién cttu
- Dia diém thu mau: dat trong rau tai thanh pho Pleiku, tinh Gia Lai.
- Thoi gian thu mau: Thang 7/2019 dén thang 9/2019.

- Mau duoc thu tai viing dat gan ré cay, gat bo 16p dat bé mit 2 — 3 cm, thu mau
dat tai nhiéu vi tri theo quy tac dwong chéo [1].

- Mau dat dwoc do pHka: Can 10 g mau cho vao binh tam giac 100 mL, thém 25
mL dung dich KC1 1 N, khudy déu, d€ yén 1 gio roi tién hanh do pH (trwdc khi do phai
lac déu) [1].

- Phan dat con lai dwoc bao quan lanh dé€ tién hanh phan lap.

- Phuong phap phéan lap va dém s6 luong té€ bao: st dung phuong phap Koch
dé€ phan lap vi khuan ¢6 dinh nitrogen trén moi truong Ashby v6 dam. Dém s6 luong
t€ bao vi khuan bang phuong phap gian tiép thong qua s8 luong khuan lac moc trén
moi treong thach dia [2].

- Sang loc vi khuan c6 kha nang c¢§ dinh nitrogen: nudi cdy truc tiép vi khuan
trén moi treong Ashby thach dia ¢ nhiét d6 30°C trong khoang thoi gian 4 - 7 ngay, sau
do xac dinh mtec d9 sinh treong phat trién cua khuan lac [2].

- Phuong phap tuyén chon ching vi khuan cé kha nang c¢d dinh nitrogen: cdy
chting vi khuan trong 50 mL moi trueong dich thé Ashby & diéu kién 14c 120 vong/phat,
nhiét d¢ 30°C sau thoi gian 4 ngay. Thu dich nudi cay, xac dinh ham luong N-NHs* tao
thanh bang phuong phép so mau véi thude thtr Nessler [1]. Phan cdn duoc sdy kho dé
xac dinh sinh khoi vi khuan [2].

- Xac dinh mét sd dac diém hinh thadi, sinh héa va phéan loai chung vi khuan:
quan sat khuan lac vi khuan trén moi treong Ashby thach dia. Quan sat hinh thai t€
bao bang phuong phap nhudm [2]. Phan loai ching vi khudn bang giai trinh tw 16S
rRNA va tra cttu trén GenBank dé dinh danh loai vi khuan [5, 6].
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- X ly s6 liéu: thi nghiém dwoc 1dp lai ba lan, sO liéu dwoc tinh gia tri trung
binh va phéan tich ANOVA (Duncan’s test p < 0,05) bang chuong trinh SPSS 20.0.

3. KET QUA NGHIEN CUU
3.1. Phén 14p va xac dinh s6 lugng vi khuin c6 dinh nitrogen

Ttr 31 mau dat duoc 14y tir viing trong rau 6 ving ven thanh phd Pleiku, tinh
Gia Lai, chung t6i da tién hanh phan lap dwoc 101 chting vi khuan cé kha nang ¢6 dinh
nitrogen. S6 luong vi khuan trong cadc mau dat dugc trinh bay & bang 3.1.

Bdng 3.1. S6 lwong vi khuan cd dinh nitrogen trong cdc mau dat phan 1ap

Dot thu mau bét trong pHka CFUE 1%?; kho

Hanh 14 5,5 16,54

Pot 1 Thi la 7,18 10,95
(ngay 10/7) Ngo 5,32 17,79
Bip xu 7,09 12,76

Stp lo 7,24 3,51

Dot 2 Mang tay 7,12 4,79
(ngay 30/7) Rau diép 7,03 6,95
Xa lach 7,04 10,66

Hanh la 6,56 5,02

Dot 3 Rau ma 6,86 4,85
(ngay 10/8) Rau cai 6,44 10,09
Bi xanh 7,07 12,22

Dau bap 6,76 12,16

Dot 4 M‘énv,g toi 7,07 9,23

\ Bap 5,66 10,48

(ngay 30/8) ~

Rau mudng 6,60 11,82

Ca chua 5,91 13,61

Rau mudng 6,8 9,55

Cai cu 7,44 5,77

(ng}z;’tlz . Hanh 15 5,77 11,12
Dau bap 6,88 9,77

Xa lach 7,5 4,10

Bap cai 6,84 6,05

Cai 7,75 7,27

Dot 6 Thi la 5,97 10,35
(ngay 20/9) Ca chua 7,02 6,07
Ngo 6,84 10,26

Dua leo 6,86 14,79

Dot 7 Cai 6,52 11,28
(ngéif 30/9) Rau lang 6,38 7,17
Rau mudng 6,31 4,82
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Ttr cdc mau dat chiing toi da phan 1ap duoc 101 chung vi khuén c6 kha ning ¢
dinh nitrogen, duwoc ky hiéu la N1, N2, N3,..., N101. S8 luwong vi khuan ¢§ dinh
nitrogen trong cac mau dat dao dong twr 3,51 x 10* dén 17,79 x 10* CFU/g dat kho. Két
qua nay twong dong véi nghién ctru cua Pham Thi Ngoc Lan va cdng su (2018) vé s6
luwong vi khuan c§ dinh nitrogen trong dat trong rau tinh Pha Yén, tir 6,02 x 10* dén
17,73 x 10*CFU/g dat kho [4].

3.2. Danh gia kha ning sinh trudng va phat trién ctia vi khuén ¢4 dinh nitrogen
3.2.1. Kha nang sinh tredng va phat trién ctia cac ching vi khuan

Dé danh gia kha ning sinh trudng, phat trién cling nhw kha nang ¢ dinh
nitrogen cac chung vi khuan dwoc nudi cdy trong moi truong Ashby thach dia vé dam
va sau 4 ngay. Trong diéu kién mdi treong nudi cady khong chira nitrogen dudi dang
hop chét c6 thé hap thu dugc, cac chiing vi khudn mudn ton tai va phat trién phai dong
héa duoc nitrogen phan tx (N2) dé€ tao sinh khdi. Duya vao kich thwdc khuan lac dé
danh gia so bd kha nang sinh truong phat trién va c6 dinh nitrogen cta cac chung vi
khuan. Két qua trinh bay ¢ bang 3.2.

Bang 3.2. Kha nédng sinh trueong phat trién va ¢d dinh nitrgen ctia cac chung vi khuan

c0 dinh nitrogen

Kha ning sinh trudng Kich thwdc khuén lac S6 chung Ty 1& (%)
va phat trién (mm)
R4t manh >12 39 38,61
Manh 8§-11 34 33,66
Trung binh 5-7 15 14,85
Yéu <4 13 12,87

Qua bang 2 cho thdy kha nang sinh tredng phat trién cua cac chung vi khuan
trén moi treong la khong déu. S6 chung vi khuan cé kha nang sinh tredng phat trién
rat manh va manh chiém ty 1é cao lan luot la 38,61% va 33,66%), con cac chung yéu
chiém ty 1é kha thap(12,87%). Theo nghién cttu cua Pham Thi Ngoc Lan va cfng su
(2017) da phan lap duoc cac chung vi khudn cd dinh nitrogen trén dat trong rau ¢ tinh
Thtra Thién Hué, véi kich thude chu yéu tix 5 — 11 mm [3]. Clng theo cong b6 cta
Pham Thi Ngoc Lan va cong su (2018), cac chung vi khuan c¢6 dinh nitrogen phéan lap
ttr dat trong rau o tinh Pha Yén cling c6 kich thude cht yéu tit 6 dén 12 mm [4].

3.2.2. Tuyén chon chung vi khuan ¢ kha nang cd dinh nitrogen manh

Dé€ tuyén chon chung vi khudn c¢6 dinh nitrogen manh, 8 ching ¢ duong kinh
khudn lac 16n duoc nudi cdy lac trong moi truong Ashby dich thé vo dam. Sau 4 ngay,
xac dinh sinh khéi kho va ham luong N - NHs trong méi treong nudi cdy bang
phuong phap so mau v6i thudc thir Nessler & budc song 425 nm. Két qua dugc trinh
bay ¢ bang 3.3.
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Bang 3.3. Kha nang sinh truong phaét trién va ¢6 dinh nitrogen ctia cdc chung vi khuan

STT Chﬁng Sinh khdi khé Ham lwong N - NH#
vi khuan (mg/mL) (mg/mL)
1 N21 5,16b 10,34¢
2 N55 4,47 21,140
3 N84 4,854 7,830
4 N87 4,61f 14,46¢
5 N96 5,832 59,602
6 N98 4,528 11,40¢
7 N100 4,73¢ 8,288
8 N101 4,92¢ 12,504

Ghi chii: Cdc chip cdi khic nhau trén ciing mot cot chi sw sai khic trung binh mau cé y nghia
thong ké véi p < 0,05 (Duncan’s test).

Qua két qua phan tich cho thdy, trong s6 8 chung vi khuan nghién cttu c6 hai
chuing véi kha nang sinh truong phat trién va cd dinh nitrogen manh ¢ mdi truong
Ashby dich thé'la chiing N55 va N96. Ham lwong N - NHs* [an lwot la 21,14 mg/mL va
59,60 mg/mL. Tuy nhién, trong diéu kién chua dwoc tdi uu hda sinh khdi ctia 2 ching
N55 va N96 thdp hon cac nghién ctru khéac vé vi khuén c¢6 dinh nitrogen. Theo két qua
nghién cttu cua Pham Thi Ngoc Lan va cong sw (2017), 2 chung Stenotrophomonas
maltophilia N49 va Paenibacillus mucilaginosus N161 véi kha nang ¢ dinh nitrogen
manh dong thoi dat sinh khéi kho cao lan lwot la 29,42 mg/mL va 37,45 mg/mL sau khi
t61 wu hda diéu kién nuoi cay [3].

3.3. Dic diém hinh thai caa cac chung vi khuin
3.3.1. Ching N55

Chungvi khudn N55 dwoc nudi cdy trén moi truong Ashby thach dia véi hinh
thai khuan lac mau trang trong dam, day, mép déu, khong tiét sic t6 ra moi treong.
Puong kinh khuan lac dat 18 mm sau 4 ngay nudi cdy. Véi diéu kién nudi cay lac moi
treong Ashby dich thé, ching N55 phat trién chuyén dich nudi cdy tir dang long sang
dang quanh. Nhudm tiéu ban chung N55 t& bao c6 hinh que ngan (hinh 1).
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Hinh 1. Ddc diém hinh théi va tiéu ban hién vi (x 100) ctia chung vi khuan N55

Chung N55 duogc giai trinh ty gen 165 rRNA va so sanh voi dit liéu GenBank
trén trang web NCBI bang cong cu Blast search. Trinh tw nay twong déng 95,27% véi
trinh tu doan gen 16S rRNA cua chung vi khuan Paenibacillus mucilaginosus da dwoc
dang ky trong GenBank va vdi gid tri E - value bang 0,0 ma s& truy cap 1la MN227333
(hinh 2). Chung N55 twong dong véi loai Paenibacillus mucilaginosus.

TCGAGCGGAGCAGTTCCTTGCTTAGCGGCGGACGGGTGAGTAACACGTTGGCAAC
CTGCCGGTCTGATCGGGATACCTACCGGAAACGGTAGCTAAGACCGGATAACTGGA
TTCGGTGCCTGGCGGAATCATGAAACACGGGGCAACCTGTGGCTTACGGATGGGC
CTGCGGCGCATTAGCTAGTTGGCGGGGTAACGGCCCACCAAGGCGACGACGCGTA
GCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCT
ACGGGAGGCAGCAGTGGGGAATCTTCCGCAATGGGCGCAAGCCTGATGGAGCAAC
GCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAACCTCTGTTGCCAGGGAAGAACG
TCGTGGAGAGTAACTGCTCTGCGAATGACCGTACCTGAAAATAACGCCCCCGCTAA
CAACGTGCCAGCAGCCGCGGTA
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Hinh 2. Két qua giai trinh ty gen 16S rRNA cua chung N55 va tra cttu trén Blast search
3.3.2. Chung N96

Chung N96 duwoc nudi cdy trén moi truong Ashby thach dia véi hinh thai
khuan lac mau trang trong, tron, mép déu, day, khong tiét sac t6 ra moi truong. Duong
kinh khudn lac dat 17 mm sau 4 ngay nudi cdy. Trong diéu kién nudi cay lac moi
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treong Ashby dich th€, chung N96 phat trién chuyén dich nudi cdy tit dang long sang
dang quanh. Nhuom tiéu ban chiing N96 t& bao c6 hinh que ngén (hinh 3).

Hinh 3. Ddc diém hinh théi va tiéu ban hién vi (x 100) ctia chung vi khuan N96

Twong tu, chung N96 duoc giai trinh tir gen 16S rRNA va so sanh voi dit liéu
GenBank trén trang web NCBI bang cong cu Blast search. Trinh tw nay twong dong
99,14% véi trinh tu doan gen 16S rRNA ctia chung vi khuan Paenibacillus gorillae da
duwoc dang ky trong Genbank va véi gia tri E - value brimg 0,0 ma s6 truy cap la
MH179083 (hinh 4). Ching N96 tuong dong véi loai Paenibacillus gorillae.

TGCAAGTCGAGCGGATCTTATCCTTCGGGGTAAGATTAGCGGCGGACGGGTGAGTA
ACACGTAGGTAACCTGCCTGTAAGACCGGGATAACATTCGGAAACGAATGCTAATA
CCGGATACGCGAATGGGTCGCATGACCCGTTCGGGAAAGACGGAGCAATCTGTCG
CTTACAGATGGACCTGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGG
CGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACG
GCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCC
TGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGC
CAGGGAAGAATGCTTGGGAGAGTAACTGCTCCCAAGGTGACGGTACCTGAGAAGAA
AGCCCCGGCTAACTACGTGC
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Hinh 4. Két qua giai trinh tw gen 16S rRNA cuia chiing N96 va tra ctu trén Blast search
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4. KET LUAN

- Tt 31 mau dat trong rau tai thanh phd Pleiku, tinh Gia Lai, da phan lap dwoc
101 chung vi khuan ¢6 kha nang c6 dinh nitrogen. S6 lwong vi khuan c¢6 dinh nitrogen
trong cac mau dat dao dong trong khoang 3,51 x 10* dén 17,79 x 104 CFU/g dat kho.

- Tuyén chon dugc 02 chiing vi khuan ¢d dinh nitrogen manh 1a N55, N96:

+ Chung N55: duwong kinh khudn lac 16 mm, sinh khéi kho 4,47 mg/mL, ham
lwong N - NHa* tich lay 1a 21,14 mg/mL.

+ Chung N96: duwong kinh khuédn lac 14 mm, sinh khoi kho 5,38 mg/mL, ham
lwong N - NHa* tich lay 1a 59,60 mg/mL.

- Két qua giai trinh tw gen 16S rRNA: Chung N55 1a Paenibacillus mucilaginosus
va chung N96 1a Paenibacillus gorillae.
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ABSTRACT

In this research, nitrogen fixing bacterial strains were isolated and selected from
the vegetable fields in Pleiku city, Gia Lai Province. The results revealed that the
number of bacteria in soil samples of vegetable field ranged from 3.51 x 10* to 17.79
x 10* CFU/g. From 31 soil samples collected in different locations of invensive
vegetable fields, 101 strains of nitrogen fixing bacteria were isolated, of which two
strains N55 and N96 with the strongest nitrogen fixation were chosen. The results
of 165 rRNA sequencing determined that strain N55 is Paenibacillus mucilaginosus

and strain N96 is Paenibacillus gorillae.

Keywords: isolation, nitrogen fixingbacteria, selection, sequencing determined.
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