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PHAN LAP VA TUYEN CHON VI KHUAN CO DPINH NITROGEN TU PAT
CHUYEN CANH RAU O TINH THUA THIEN HUE

Pham Thi Ngoc Lan, Nguyén Thi Viét, Lé Thi Hoa Sen
Truong Pai hoc Khoa hoc, Dai hoc Hué

Viéc lam dung phan bon hoa hoc, thudc bao vé thyuc vat da lam giam kha nang chéng chiu
clia cdy trong dan dén bung n6 dich bénh, déy ciing la nguyén nhan tat yéu dan dén thoai hoa
dét canh tac, gdy 6 nhidm moi trudng, anh huong khong tot dén chat lugng ndng san va sirc
khoe con ngudi. Trong khi do, phan bon hitu co vi sinh la san pham chira mot hay nhiéu chung
vi sinh vét séng dugc tuyén chon v6i mat do dat tidu chuan quy dinh, ket hop v6i cac ngudn
nguyén liéu hitu co khac nhau, nham ting kha ning hip thu va cung cip chat dinh ~dudng cho
cay trong, gop phan cai tao dat. Phan bon hiru co vi sinh gop phan nang cao nang suét cay trong
va chat lugng nong san, dong gdp quan trong trong sy phat trién “kinh té xanh”, xay dung nén
ndng nghiép bén vig. Trong khubn kho bai bao nay chung to1 dé cap dén cac nghién ctru phan
lap va tuyen chon cac chung vi khuén ¢6 dinh N, v6i mong mudn tim ra duoc céc _chung c6 hoat
luc ¢6 dinh N manh phu hop v6i viing sinh thai hep cta dia phuong dé tao ché pham sinh hoc va
dua tro lai dat trong rau.

I. PHUONG PHAP NGHIEN CUU
1. Péi twong nghién ciu

Céc ching vi khudn c6 kha ning c¢b dinh N dugc phan lap tir dat ving ré cua cac loai cdy xa
lach, rau thom, hanh 14, rau dén, cai, rau ma, ngo,... trén dia ban phuong Huong HO, thi xa
Huong Tra, tinh Thira Thién-Hué.

2. Phuong phap nghién ciru

- Phuong phap thu miu: chon ving dat gin ré cdy, gat bo 16p dat bé mit 2-3 cm, thu mau
dat tai nhiéu vi tri theo quy tac duong chéo goc.

- Phuong phap phan lap va dém s6 luong té bao: s dung phuong phap Koch dé phan lap vi
khuén cb dinh N trén mdi truong Ashby. S6 lugng té bao vi khudn x4c dinh bang phuong phap
dém gian tiép thong qua s lugng khuan lac moc trén méi trudng thach dia [1].

- Sang loc vi khuan hiéu khi c¢6 kha ning ¢ dinh N: tién hanh nuéi cay truc tiép vi khuan
trén moi trudng Ashby thach dia ¢ nhiét do 30°C trong khoang thoi gian 4-7 ngdy, sau d6 xac
dinh sinh trudng phat trién ctia khuan lac trén thach dia.

- Phuong phap tuyén chon chung vi khuan c6 kha ning c6 dinh N: nudi cdy lic (120
vong/phut) ching vi khudn trong méi truong dich thé Ashby ¢ nhiét do 30°C sau thoi gian 4
ngay. Thu dich nuéi cdy, xac dinh ham luong N-NH4+ tao thanh biang phuong phap so mau voéi
thudc thir Nessler (Pham Thi Ngoc lan (2012)). Phan cin dugc siy kho dé xac dinh sinh khéi vi
khuén.

- X4c dinh mot sb dic diém hinh thai, sinh hoa va phéan loai chung vi khuan: quan sat khuan
lac vi khuan trén méi truong Ashby thach dia. Quan sat hinh thai té bao bang phuong phap nhuém

Gram (Pham Thi Ngoc lan (2012)). Phan loai chung vi khuan bang giai trinh ty 16S rRNA va tra
ctru trén GenBank dé dinh danh loai vi khuan.

- Xuly s6 liéu: thi nghiém dugc lgp lai ba lan, s6 liéu dugc tinh gia tri trung binh va phan
tich ANOVA (Duncans’test p<0,05) bang chuong trinh SPSS 16.0.
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II. KET QUA VA THAO LUAN
1. Phan lap va xac dinh s6 lweng vi khuan c¢é dinh N

Tién hanh phén 1ap cac ching vi khuan c6 kha ning ¢ dinh N trén moi truong Ashby
thach dia tir 10 dot thu miu dat & cac ving chuyén canh rau. Pa phan lap dugc 199 ching vi
khuén ¢b dinh N. Két qua xac dinh ) lugng vi khuén ¢b dinh N trong dét tréng rau dugc trinh
bay ¢ bang 1.

Bang 1
S6 lwong vi khuén c6 dinh N trong cic miu dit chuyén canh rau
CFU/g CFU/g
TT Dat trﬁng pPHkc kho TT DAt trﬁng pPHkci kho
(x10°) (x10°)
1 | baudod 45 1,25 6 | Raudén 6,15 1,48
Pau phung 5,41 1,35 Sén 5,85 0,48
Hanh l& 3,75 0,17 Ot 6,14 1,33
Khoai lang 4,15 0,45 Hanh l& 3,39 0,50
Rau thom 5,42 0,57
2 | Rauthom 4,52 0,24 Rau muéng 3,57 9,26
Hanh l& 4,08 0,13 7 | Cai 5,83 0,28
Ngb 452 1,56 Hanh l& 4,15 0,16
Pau do 5,83 1,25 Ngb 5,57 2,13
3 | Cai 49 0,17 8 | Rauthom 6,12 1,26
Rau thom 45 0,44 Khoai lang 5,04 12,49
Rau ma 4,79 0,43 Cai 5,87 3,33
Rau dén 5,29 0,27 Hanh tam 4,72 0,35
Dau phung 5,37 22,95
4 | Khoai lang 5,35 0,77 9 | Hanhla 4,55 0,85
Khoai lang 6,10 1,00 Ngb 472 2,31
Ngb 5,45 8,43 Khoai lang 412 2,99
Rau dén 5,98 1,81
Sa 5,02 1,01
5 | Pau phung 5,35 2,01 10 | Cai 4,70 0,38
Pau ngu 4,16 1,66 Khoai lang 4,67 2,82
Hanh l& 4,35 0,11 Hanh la 4,07 0,78
Rau muéng 3,66 1,66 Hoa hué 5,83 0,98
Sa 4,65 2,01 Ngb 571 1,23
Khoai lang 4,05 0,49

Theo Lé Thi Huong Xuan (2005) khi nghién ciru trén nén dat canh tac bac mau sé lugng vi
khuan c6 dinh N cao nhat dat 265,5 x 10° CFU/g va thap nhat 1a 3,3 x 10° CFU/g, 1a cao hon
nhiéu so véi két qua nghién ctru cua chung t6i [L€é Thi Huong Xuén, Pham Thi Ngoc lan
(2005)]. Nguyén nhan so lugng vi khudn c6 dinh nitrogen trén dét trong rau mau & phuong
Huong HO, thi x4 Huong Tra giam c6 thé 1 do sir dung thudc bao vé thuc vat qua nhiéu, sir
dung nhiéu phan bén héa hoc, ... 1am cho hé vi sinh vét c6 ich trong dat giam dang ké.
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Hinh 1: Vi khuén c6 dinh N phén lap trén méi trwong Ashby thach dia

2. Panh gia ning lwe sinh truweéng va phat trién ciia cac chiing vi khuin ¢6 dinh N
Kha ning sinh truéng va phat trién cua cac chung vi }(huén phan 1ap duoc théﬂ hién trén mc“?i
truong Ashby thach dia v6 dam. Cac chung vi khuén mudn sinh trudng va phat trién duoc thi bat
budc phai ¢6 dinh N tir khong khi, duong kinh va bé day khuéan lac phan anh so bo kha nang sinh

trudng va phat trién cua vi khuan. Két qua sang loc dugc trinh bay ¢ bang 2 va hinh 2.

Bang 2
Kha niing sinh truwéng va phat trién ciia cac chiing vi khuén phén lap
Sinh truéng va Kich thuée S6 chiing Ty 18 (%)
phat trién khuén lac (mm)

Yéu <4 42 21,1
Trung binh 5-7 86 43,26
Manh 8-11 56 28,10
R4t manh >12 15 7,54

Qua bang 2 chung toi nhan thay, kha ning sinh trudng phat trién cua cac chung vi khuan
trén modi trudng 1a khong déu. S6 chung vi khuan c6 kha ning sinh truong phat trién trung binh
va manh chiém ty 1€ cao (trung binh: 43,26%; manh: 28,10%), con cac ching rat manh chiém ty
1¢ kha thap (7,54%).

Theo két qua nghién ctru cua Pham Thi Ngoc lan va cong su (1999), trong s6 137 chung vi
khuén c6 dinh N phan 1ap tir dat ving go dbi tinh Thira Thién-Hué chi c¢6 6 ching véi kha ning
¢ dinh N manh (chiém ty 1& 4,4%) (Pham Thi Ngoc lan, Truong Vin Lung (1999)). Theo D
Kim Nhung va Vii Thanh Céong (2011), trong s6 16 chung vi khuén c6 dinh N phén lap tir dat
trong mia chi ¢6 2 ching vi khuan c¢6 kha ning c6 dinh N manh (P4 Kim Nhung, Vii Thanh
Cong (2011)).
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Dé tuyén chon chung vi khuan ¢6 dinh N manh, chtng t6i lya chon 11 ching ¢6 dudng kinh
va bé day khuén lac 16n nudi cdy lic trong méi trudng Ashby dich thé. Sau 4 ngay, xac dinh
sinh khéi khé va ham lugng N-NH," trong méi trudng nudi cdy bang phwong phap so mau véi
thudc thir Nessler & budc song 425 nm. Két qua duoc trinh bay & bang 3.

Hinh 2: Mgt s6 chiing VK cb dinh N sinh truéng phat trién manh trén méi trwong

Ashby thach dia
Bang 3

Kha nang sinh truéng phat trién va cd dinh N cua cac chiing vi khuin
Chiing vi khuan Sinh khéi khé (mg/mL) Ham ll(rr(T)]’B%Ll;I-N H,*

N40 27,18 484°

N49 29,42° 33.6°

N112 24,15™ 441°

N123 29,41° 78

N128 25,13" 3127

N155 18,08° 2

N157 23,43 421

N161 37,45° 4341°

N177 27,07° 6.62°

N184 24,15 3382°

Ghi ch(: Cdc chir cdi khdc nhau trén ciing mot cét chi si sai khéc trung binh mdu c¢é y nghia thong
ké voi p<0,05 (Dunncan test)

Qua két qua phén tich cho thdy, trong s6 11 ching vi khun nghién ctru ¢6 hai ching c6 kha
nang sinh trudng phét trién manh & moi truong Ashby dich thé 1a N49 va N161. Trong d6, ching
N161 c6 sinh khéi tich liiy manh nhat (37,45 mg/mL) va ham lugng N-NH," 1a cao nhit (43,41
mg/L). Ching N49 ciing ¢6 kha ning tao sinh khdi kha 16n (29,42 mg/mL) va ham lugng luong
N-NH," ciing kh4 cao (33,82 mg/L).

Theo nghién ciru ciia DS Kim Nhung va Vi Thanh Cong (2011), trong s6 16 chung vi khuan ¢
dinh N phén 1ap tir dat trong mia, chung A1 ¢6 kha nang ¢b dinh N voi ham lwong N-NH," 14 8,09
mg/L sau 4 ngay nudi cay (DS Kim Nhung, Vi Thanh Cong (2011)). Theo b6 Hoanh Quan
(2011) khi nghién ctru dac tinh ¢6 dinh N ctia vi khuan Azotobacter tir cac mau dat 1dy & cac dia
diém khac nhau (Ha Noi, Lam Ddng, DPong Nai, Long An, Tlen Giang, Bén Tre), ham luong N-
NH," ¢6 dinh dwoc cua chung Az 07 trong didu kién nudi ciy t&i uu 1én toi 164,27 mg/L (DS
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Hoanh Quéan (2011)).
3. Phan loai

Hai chung vi khpén N49 va N161 duoc phan loai bang giai trinh tu gen 16S rRNA va tra
ctru trén GenBank dé dinh danh loai.

3.1. Chung N49

Chiing N49 dugc nudi cdy trén moi truong Ashby thach dia, hinh thai khuén lac c6 dac diem
nhu sau: khuan lac mau vang dam, .day, mép khong déu, khong tiét sac t6 ra moi truong, duong
kinh dat 18 mm sau 4 ngay nudi céy. Trong diéu kién nudi ciy lic moi trudng Ashby dich thé,
chung N49 phat trién lam dich nudi cay tir dang long chuyén sang Jdang quanh sét, co mui thom.
Quan sat tiéu ban nhuoém Gram ching N49: t& bao c6 hinh tron, bat mau Gram am. Két qua giai
trinh ty gen ctia chung vi khuan N49 dugc trinh bay ¢ hinh 3 va bang 4.

Query 1 TGATCCTGGCTCAGAGTGAACGCTGGCGGTAGGCCTAACACATGCAAGTCGAACGGCAGC 60

Shjct 5 TGATCCTGGCTCAGAGTGAACGCTGGCGGTAGGCCTAACACATGCAAGTCGAACGGCAGC 64

Query 61  ACAGGAGAGCTTGCTCTCTGGGTGGCGAGTGGCGGACGGGTGAGGAATACATCGGAATCT 120
Shjct 65  ACAGGAGAGCTTGCTCTCTGGGTGGCGAGTGGCGGACGGGTGAGGAATACATCGGAATCT 124
Query 121 ACTTTTTCGTGGGGGATAACGTAGGGAAACTTACGCTAATACCGCATACGACCTACGGGT 180
Shjct 125 ACTTTTTCGTGGGGGATAACGTAGGGAAACTTACGCTAATACCGCATACGACCTACGGGT 184
Query 181 GAAAGCAGGGGATCTTCGGACCTTGCGCGATTGAATGAGCCGATGTCGGATTAGCTAGTT 240
Shjct 185 GAAAGCAGGGGATCTTCGGACCTTGCGCGATTGAATGAGCCGATGTCGGATTAGCTAGTT 244
Query 241 GGCGGGGTAAAGGCCCACCAAGGCGACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCA 300
Shjct 245 GGCGGGGTAAAGGCCCACCAAGGCGACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCA 304
Query 301 CACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACA 360
Shjct 305 CACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACA 364
Query 361 ATGGGCGCAAGCCTGATCCAGCCATACCGCGTGGGTGAAGAAGGCCTTCGGGTTGTAAAG 420
Shjct 365 ATGGGCGCAAGCCTGATCCAGCCATACCGCGTGGGTGAAGAAGGCCTTCGGGTTGTAAAG 424
Query 421 CCCTTTTGTTGGGAAAGAAATCCAGCTGGCTAATACCCGGTTGGGATGACGGTACCCAAA 480
Shjct 425 CCCTTTTGTTGGGAAAGAAATCCAGCTGGCTAATACCCGGTTGGGATGACGGTACCCAAA 484

Query 481 GAATAAGCACCGGCTAACTTCGTGC 505
Shjct 485 GAATAAGCACCGGCTAACTTCGTGC 509

Hinh 3: Trinh tw nucleotide doan gen 16S rARN cuia chiing N49

Badng 4
Panh gia mirc dd twong dong trinh tw doan gen 16S rRNA ciia chiing N49
Tén loai Tén chiing Ma s truy cap P twong dong (%)
Stenotrophomonas ACA8 IN703732.1 100
maltophilia

Qua két qua nghién ctru, chiing t6i nhan thiy trinh ty doan gen 16S rRNA cua ching vi
khudn N49 twong dong 100% véi trinh ty doan gen 16S rRNA & chung Stenotrophomonas
maltophilia ACAS8, JN703732.1. Ching N49 dugc xép vao chi Stenotrophomonas, loai
Stenotrophomonas maltophilia.
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Hinh 4: Ching N49 trén méi truwong thach dia va anh chup tiéu ban (x100)
3.2. Chung N161

Chung vi khuan N161 dugc nudi ciy trén moi truong Ashby thach dia, hinh thai khuén lac
¢6 dic diém nhu sau: khuin lac mau tréng duc, tron, mép déu, day, khong tiét siac to ra moi
truong. Puong kinh khuan lac dat 17 mm sau 4 ngay nudi céy. ‘Trong diéu kién nuoi cay lic moi
truong Ashby dich thé, chung N161 phat trién 1am dich nuéi cay tir dang long chuyén sang dang
quanh sét. Quan sat tiéu ban nhudém ching N161: bt mau Gram am, té bao c¢6 hinh que ngén.

Hinh 5: Chiing N161 trén méi truwdong thach dia va anh chup tiéu ban (x100)

Két qua giai trinh tw gen 16S rARN cuia ching N161 duoc trinh bay & hinh 6 va bang 5.
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Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct
Query
Shjct

1
181723
61
181783
121
181843
181
181903
241
181963
301
182023
361
182083
421
182143
481
182203

CCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGAGCACTTC
CCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGAGCACTTC
GGTGCTTAGCGGCGGACGGGTGAGTAACACGTAGGCAACCTGCCTGTAAGATCGGGATAA
GGTGCTTAGCGGCGGACGGGTGAGTAACACGTAGGCAACCTGCCTGTAAGATCGGGATAA
CTACCGGAAACGGTAGCTAAGACCGGATAGCTGGTTTCGGTGCATGCCGGAATCATGAAA
CTACCGGAAACGGTAGCTAAGACCGGATAGCTGGTTTCGGTGCATGCCGGAATCATGAAA
CACGGGGCAACCTGTGGCTTACGGATGGGCCTGCGGCGCATTAGCTAGTTGGCGGGGTAA
CACGGGGCAACCTGTGGCTTACGGATGGGCCTGCGGCGCATTAGCTAGTTGGCGGGGTAA
TGGCCCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACT
TGGCCCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACT
GAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGCAA
GAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGCAA
GCCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCA
GCCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCA
AGGGAAGAATGTCGTGGAGAGTAACTGCTCTGCGAATGACGGTACCTGAGAAGAAAGCCC
AGGGAAGAATGTCGTGGAGAGTAACTGCTCTGCGAATGACGGTACCTGAGAAGAAAGCCC
CGGCTAACTACGTGCCA 497

CGGCTAACTACGTGCCA 182219

Hinh 6: Trinh tw nucleotide doan gen 16S rARN ctia chiing N161

60
181782
120
181842
180
181902
240
181962
300
182022
360
182082
420
182142
480
182202

Qua }(ét qua nghién ctru, chung t6i nhan thiy trinh tu doan gen 16S rRNA cua chung N161
twong dong 100% voi trinh tu doan gen 16S rRNA ¢ chung Paenibacillus mucilaginosus
KNP414, CP002869.1 ciing nhu chung Paenibacillus mucilaginosus VKPM B-7519, NR

116536.1. Chiung N161 duoc xép vao chi Paenibacillus, lodi Paenibacillus mucilaginosus.

Bang 5
Pinh gia mirc d9 twong ddng trinh tu doan gen 16S rRNA ciia chiing N161
Tén loai Tén chiing M3 s6 truy cap Do twong dong (%)

Paenibacillus

I KNP414 CP002869.1 100
mucilaginosus
Paenibacillus

- VKPM B-7519 NR 116536.1 100
mucilaginosus

1. KET LUAN

1.S6 lugng vi khuén 96 dinh N trong cac mau dat dao dong trong khoang 0,11 x 10%- 22,95
x 10°CFU/g dat kho. Tuyén chon dugc 02 ching vi khuan c¢6 dinh N manh 1a N49, N161:

- Chung N49: duong kinh khuén lac 18 mm, sinh khéi kho 29,42 mg/mL, ham lugng N-
NH," tich I{iy 1a 33,6 mg/L.

- Chung N161: duong kinh khuén lac 17 mm, sinh khdi kho 37,45 mg/mL, ham lugng N-
NH," tich lily 1a 43,41 mg/L.

2. Két qua giai trinh ty gen 16S rRNA: Chung N49 1a Stenotrophomonas maltophilia va
chung N161 1a Paenibacillus mucilaginosus.
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ISOLATION AND SELECTION OF NITROGEN FIXING BACTERIA FROM
SOILS CULTIVATED WITH VEGETABLES IN THUA THIEN-HUE

Pham Thi Ngoc Lan, Nguyen Thi Viet, Le Thi Hoa Sen
SUMMARY

For the basis of biological products contribute to increasing stability and effective use of
microbial organic fertilizer for soil area of vegestables cultivation, in order to improve vegetable
production, green economic development and keep ecological environment unshakeable, strains
of nitrogen fixing bacteria were isolated and selected. The research results showed that the
number of bacteria in soil samples of vegetables garden was rather high, from 0.66 x10° to
26.34 x 10° CFU/ g. There were 199 strains of nitrogen fixing bacteria isolated, and two strains
N49 and N161 with strong nitrogen fixation were chosen. The results of DNA sequencing
indicated that strain N49 was Stenotrophomonas maltophilia and strain N161 was Paenibacillus
mucilaginosus.
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