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TOM TAT

D€ c6 co s san xudt cac ché pham dam sinh hoc nham phat trién va nang cao hiéu
qua trong rau an toan, ching toi tién hanh nghién cttu vi khuén ¢6 dinh nitrogen
trong dat trong rau. Két qua nghién cttu cho thdy: s lwgng vi khuan ¢6 dinh N
trong cdc mau dat trong rau ¢ ving ven thanh phd Quang Ngai dat 13,86 x 105 -
33,73 x 105 CFU/g dat kho. Da phan lap duoc 57 chung vi khuan c¢6 dinh N, qua
sang loc chon dwgc hai chung D1 va D19 ¢6 kha nang ¢6 dinh N manh. Két qua
giai trinh ty gen chung D1 va D19 twong dong lan luot 99,73% va 99,68% véi loai
vi khudn Ensifer adhaerens. Trong moi truong Ashby dich thé da xac dinh dwoc thoi
gian nuodi cdy t6i wu cua 2 chung D1 va D19 Ian luot la 4 ngay va 3 ngay; ngudén

carbon nudi cdy t6i cho chung D1 1a lactose, chiing D19 la sucrose.

Tt khoa: ngudn carbon, phan lap, tuyén chon, vi khudn ¢6 dinh nitrogen.

1. MO PAU

O thanh phd Quang Ngai c6 nhiéu ving dat phit sa phit hop véi canh téc rau
mau cung cap cho nhu cau tiéu thu ¢ thanh phd va vung lan can. Tuy nhién, hau hét
nguoi dan trong rau ¢ day chu yéu theo kinh nghiém, chua cht y nhiéu dén ap dung
ky thuat va cac bién phdp an toan sinh hoc. Mdc du san lugng rau c6 xu hudng tang,
da dang vé ching loai, nhung gia trji kinh t€ chua cao, chdt luong rau con han ché do
viéc sit dung qud nhiéu thudc bao vé thuc vat va phan bon hoa hoc. D€ han ché dén
mttc thap nhat viéc st dung phan héa hoc, chat bao vé thuee vat, chét kich thich,... nham
giam t6i da luong doc chat ton dong trong rau nhu nitrate, thudc trir sau, kim loai nang
va vi sinh vat gay bénh thi c6 nhiéu bién phap canh tac c6 thé duoc 4p dung hiéu qua
trong d6 phéan bon sinh hoc 1a mét trong nhiing giai phap dang dwgc chu y nhiéu.
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Vi sinh vat dat véi nhiéu déc tinh ¢6 loi khi phat huy t6t trong moéi treong dat
sé tao diéu kién va hd trg cho cay trong sinh triedng phat trién t6t trong do cé thé ké
dén la nhom vi sinh véat ¢d dinh nitrogen (N). Do d6, viéc phan lap, tuyén chon duoc
cac chung vi khuan (VK) c6 hoat tinh ¢§ dinh N manh tir trong dét tréng sé cé nhiing
danh gia ban dau, lam co so cho cac nghién cttu tng dung tao ra cac ché pham vi sinh
vat ¢d dinh N d€ dua tré lai dat han ché€ st dung phan dam hoéa hoc, gép phan cai
thién chat lwong rau nham hudng dén nén nong nghiép “an toan va bén viing”.

2. PHUONG PHAP NGHIEN CUU
2.1. Déi twong nghién ciru

Céc chung VK c¢6 kha nang ¢6 dinh N duoc phan lap tir dat trong ctia mot sO loai
rau nhu Cai, Tan 6, Hung qué, Xa lach,... trén dia ban ¢ vung ven thanh ph6 Quang
Ngai.
2.2. Phuwong phap nghién ctru

- Dia diém thu mau: mau dat duoc 13y tang dat mét, theo TCVN 7538 -2:2005- chat
luong dat dd sdu 10 — 20 cm & cac vung trong rau ven thanh phé Quang Ngai, bao quan
va dem vé phong thi nghiém d€ phan tich.

- Phuong phap phan lap va dém sd luong t€ bao: st dung phuwong phap Koch
d€ phan lap vi khuan ¢d dinh N trén moi treong Ashby khong dam. Dém s6 luong t&
bao vi khudn bang phuong phap dém gian tiép thong qua sd luong khuan lac moc trén
moi treong thach dia [2].

- Sang loc vi khudn c6 kha nang ¢6 dinh N: nuoi cay truc tiép vi khuan trén moi
treong Ashby thach dia ¢ nhiét d 30°C trong khoang 4 - 7 ngay, sau do6 xac dinh sinh
trudng phat trién cua khuan lac trén dia thach [2].

- Tuyén chon ching vi khuan ¢8 dinh N: nuoi cdy chung vi khuédn trong 50 mL
moi treong dich thé Ashby & digu kién lac 120 vong/phtt, nhiét d6 30°C. Sau 4 ngay,
thu dich nudi cdy, xac dinh N-NHz" tich luj bang phuong phap so mau véi thude thir
Nessler [1]. Phan cdn duwoc sdy kho dé€ xac dinh sinh khoi vi khuan [2].

- Xac dinh mot s6 ddc diém hinh thai, sinh héa va dinh danh chung vi khuan:
quan sat khuan lac vi khuan trén méi truong Ashby thach dia. Quan sat hinh thai t€ bao
bang phuong phap nhuém Gram [2]. Phén loai chiing vi khuan bang giai trinh ty doan
nucleotide 16S rRNA va tra ctru trén Gen Bank d€ dinh danh loai vi khuan [7,8].

- Xac dinh anh huwong cia mot s6 diéu kién nuoi cay: Cac chung vi khuan duoc
nudi cay trong moi treong Ashby dich thé véi cac diéu kién thoi gian, ngudn carbon
khac nhau. Sau khi nudi cdy, ly tdm tach riéng phan dich loc va sinh khéi. Xac dinh
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ham leong N-NH#* bing phuong phap so mau véi thudc thit Nessler [1] va xac dinh
sinh kh6i khd bang phuong phap can sau khi da sdy kho tuyét ddi mau [2].

- X ly s6 liéu: thi nghiém duoc 1dp lai ba lan, sO liéu dwoc tinh gia tri trung
binh va phéan tich ANOVA (Duncans'test p<0,05) bang chuong trinh SPSS 20.0.

3. KET QUA NGHIEN CUU
3.1. Phan 1ap va xac dinh sd luong vi khuin c6 dinh N

Tién hanh phan 1ap cac chung vi khuan c6 kha nang ¢ dinh N trén moi truong
Ashby thach dia ttr 10 mau dat trong rau. Két qua dwoc trinh bay ¢ bang 1.

Bdng 1. S6 luong vi khudn ¢8 dinh N trong cac mau dat trong rau

¢ vung ven thanh ph6 Quang Ngai

_ 3 5 cht 5 CFU/g
STT Miu Dia diém Nga); thu So chul:lg phan
mau lap (x 105)
1 Xa lach m& 7 28,80
2 Hung qué 3 24,26
3 Rau dén 5 23,13
Tinh Long 15/8/2022
4 Hanh 14 6 33,73
5 Cai xanh 7 28,33
6 Rau diép ca 5 31,33
7 Ngo 4 13,86
8 Hanh 14 5 26,93
] Nghia Diing 01/10/2022
9 Céi trang 8 26,06
10 Xa lach xoan 7 14,70

Ghi chit CFU: Colony Forming Unit (don vi hinh thanh khudn lac)

Tt 10 mau dat trong rau da phan 1ap dwoc 57 chung VK ¢6 kha ning c6 dinh N.
S6 lwong VK ¢8 dinh N trong cac mau dat dao dong trong khoang 13,86 x 105 - 33,73 x
105 CFU/g dat kho. SO lwgng VK c¢6 dinh N trong nghién cttu nay thdp hon so véi
nghién ctu cta Pham Thi Ngoc Lan va cdng su (2017) v6i s6 luong VK ¢6 dinh N
trong dat chuyén canh rau tai phuwong Huong Ho, thi xa Huong Tra, tinh Thita Thién
Hué dao dong ttr 0,13 x 10° — 22,95 x 10° CFU/g dat kho [4].

3.2. Danh gi4 niang luc sinh tredng phat trién cta cic ching vi khuan ¢ dinh N
Kha nang sinh truwong phat trién cta cac chung vi khuan phan lap dwgc thé
hién trén moi truong Ashby thach dia vo dam. Cac chung vi khuan mudn sinh truong
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phét trién duoc thi bat budc phai ¢ dinh N tlr khong khi, duong kinh va bé day khuan
lac phan anh so b kha nang sinh triedng phat trién va cd dinh N caa chung vi khuan.
Két qua sang loc dwoc trinh bay ¢ bang 2.

Bang 2. Kha ndng sinh truong phat trién cta cac chung vi khuan phan lap

Sinh tredng phat trién Kich thwdc khuin lac (mm) S6 chung Ty 18 (%)
Yéu <5 20 35,09
Trung binh >5-8 11 19,30
Manh 9-11 21 36,84
R4t manh >12 5 8,77

Qua bang 2 cho thdy, kha nang sinh truong phat trién ctia cac chung VK la
khong déu. S6 chung VK c6 kha ndng sinh truong phat trién trung binh va manh
chiém ty 1¢ cao (trung binh: 19,30%; manh: 36,84%), con cac ching rat manh chiém ty 1é
kha thap (8,77%). Theo nghién cttu ctia Pham Thi Ngoc Lan va cdng su (2017), trong s6
199 chung VK ¢6 dinh N phan 1ap tir dat chuyén canh rau ¢ tinh Thira Thién Hué c6 15
chting c6 kha nang c8 dinh N manh (chiém 7,54%) [4]. C6 thé thay rang, trong nghién
cttu nay ty 1é VK c¢6 kha nang ¢6 dinh N manh ciing chiém mét ty 1€ cao hon nhung
khong nhiéu so v6i nghién ctru cua cac tac gia khéc tai cac khu vue dét trong rau hodc
trong laa [4], [5].

3.3. Tuyén chon chung vi khuan c6 kha niang c6 dinh N manh

Dbé€ tuyén chon chiung vi khudn ¢6 dinh N manh, 5 chung c¢6 duong kinh va bé
day khuan lac tir két qua so tuyén trén dwoc lpa chon dé€ nuoi cdy. Sau 4 ngay, xac dinh
sinh kh&i khé va ham lugng N-NHz* tich liiy trong mdi treong bang phuong phép so
mau v6i thudc thtr Nessler. Két qua duoc trinh bay 6 bang 3.

Bang 3. Su tich lay sinh khéi va N-NHq* ctia cac chung vi khuan

Chang VK Sinh kh6i kho (mg/mL) Ham luong N - NHy* (mg/L)
D1 1,512 668,322
D18 1,478¢ 279,81¢
D19 1,3924 622,54°
D36 1,6502 250,734
D51 1,260¢ 277,68¢

Ghi chii: Cdc chir cdi khdc nhau trén cing mot cot chi sy sai khdc trung binh miu cd y nghia

thong ké voi p<0,05 (Dunncan test)

Qua két qua phan tich cho thdy, trong s6 5 chung VK tuyén chon ¢6 hai chung
c6 kha nang tich Ity sinh khoi va N-NHs* manh trong moi treong Ashby dich thé la D1
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va D19. Trong d6, chiing D1 ¢6 sinh khéi tich lity manh nhat (1,512 mg/mL) va ham
lwong N - NH+* la cao nhat (668,32 mg/L). Chung D19 ciing c6 kha nang tao sinh khoi
kha 16n (1,392 mg/mL) va ham luong lwong N - NH+* cling kha cao (622,54 mg/L). Theo
nghién ctru ctia Pham Thi Ngoc Lan va cdng su (2017), trong s6 15 ching VK ¢6 dinh N
manh phan lap tit dat chuyén canh rau tinh Thtta Thién Hu€, c6 2 ching
Stenotrophomonas maltophilia N49 va Paenibacillus mucilaginosus N161 c6 kha nang cd
dinh N rét cao v6i ham lwong N - NHa* Ian luot 1a 33,60 mg/mL va 43,41 mg/mL [4].

3.4. Dic diém hinh thai va dinh danh

Hai ching vi khudn D1 va D19 duoc md ta hinh thai va phan loai bang giai
trinh ti doan nucleotide 16S rRNA va tra cttu trén Gen Bank dé dinh danh loai.

3.4.1. Chung D1

Chang D1 nudi cdy trén moi truong Ashby thach dia: khuan lac rat to, nhay
quanh, mau trang sita, day, mép tron, khong tiét sic t8 ra mdi truong. Duong kinh
khudn lac dat 14 mm sau 4 ngay nudi cdy. Trong diéu kién nudi cdy lac moi truong
Ashby dich thé, chiing D1 phat trién lam dich nu6i cy tit dang long chuyén sang dang
sanh. Quan sat tiéu ban chting D1 bat mau Gram am, t& bao c6 hinh bau duc (hinh 1).

Hinh 1. Ching D1 trén mo6i treong thach dia va anh chup tiéu ban (x100)

CCCCAGTOGCTGACCCTACCGTGGTTAGCTAGCCTCCTTIGOGGTTAGCGCACTACCTTCGGGTAGAACCAACTCCCATGG TGTGACGGG
COGTGTGTACAAGGCCCGGGAACGTATTCACCGCAGCATGCTGATCTGCGATTACTAGCGATTCCAACTTCATGCACTCGAGTTGCAGA
GTGCAATCCGAACTGAGATGGCTTITTGGAGATTAGCTCGACCTCGCGGTCTCGCTGCCCACTGTCACCACCATTGTAGCACGTGTGTAG
CCCAGCCCGTAAGGGLCCATGAGGACTTGACGTCATCCCCACCTTCCTCTCGGCTTATCACCGGCAGTCCCCTTAGAGTGCCCAACCAAAT
GCTGGCAACTAAGGGCGAGGGTIGCGCTOCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAGCCATGCAGCACCTG
TCTCCGATCCAGCOGAACTGAAGGAAAACGTCTCCGTAATCCGCGATCGGGATGTCAAGGGCTGGTAAGGTTCTGCGCGTTGCTTCGA
ATTAAACCACATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCCTT IGAGTT T TAATCTTGCGACCGTACTCCCCAGGCGGAATGTTITA
ATGCGTTAGCTGCGCCACCGAACAGTAAACTGCCCGACGGCTAACATTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTT
TGCTCCCCACGCTTTCGCACCTCAGCGTCAGTAATGGACCAGTGAGCCGCCTTCGCCACTGGTGTTCCTCOCGAATATCTACGAATTTCAC
CCTCTACACTCGGAATTCCACTCACCTCTTCCATACTCTAGACACCCAGTATCAAAGGCAGTTCCGGGGTTIGAGCCCOGGGATTTCACCC
CTGACTTAAATGTCCGCCTACGTGCGCTTTACGCCCAGTAATTCCGAACAACGCTAGCCCCCTTCGTATTACCGOCGGCTGCTGGCACGAA
GTTAGCCGGGGCTTCTTCTCOGG T TACCGTCATTATCTTCACCGGTGAAAGAGCTTTACAACCCTAGGGCCTTCATCACTCACGCGGCAT
GECTGGATCAGGCTTGCGCCCATTGTCCAATATTCCCCACTGCTGCCTCCOGTAGGAGTTTGGGLCGTGTCTCAGTCCCAATGTGGLCTG
ATCATCCTCTCAGACCAGCTATGGATCGTCGCCTTGGTAGGCCTTTACCCCACCAACTAGCTAATCCAACGCGGGCTCATCCTTTCCCGA
TAAATCTTTCCCCCGAAGGGCTTATACGGTATTAGCACAAGTTTCCCTGCGTTATTCCGTAG AAAAGGGTAGATTCCCACGCGTTACTCA
CCCGTCTGCCGCTCCCCTTGOGGGGCGCT
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Graphic Summary ~ Alignments  Taxonomy

Sequences producing significant alignments Download ©  Selectcolumns * Show [ 100V | @
selectall 100 sequences selected GenBank Graphics Distance tree of results ~ MSA Viewer
' : ' ) Max Tol Quey E  Per '
L TR e Score Score| Cover |vae | ident X1 Accession
v v v v v

Ensifer sp. KSH1 gene for 165 ribosomal RNA. partial sequence Ensifer sp. 2512 2512 100% 00 9978% 1410 LC461019.1
nsifer adh ain KUDG1 16 i | RNA gene_parfial sequence Ensifer adhaerens 2612 2512 100% 00 9978% 1446 KY4180711
nsif rens strain NW4 168 i | RNA gene_partial sequence Ensifer adhaerens 2512 2512 100% 00 9978% 1426 JX0424551

Hinh 2. Két qua giai trinh tw 16S rRNA ctia chiing D1 va tra cttu trén Blast search

Chung D1 dugc gidi trinh tie 165 rRNA va so sanh véi dit liéu Genebank trén
trang web NCBI bang cong cu BLAST SEARCH. Trinh tu nay twong dong 99,78% véi
trinh ty cua loai VK Ensifer adhaerens da duoc dang ky trong Genebank (hinh 2).

3.4.2. Chung D19

Chung D19 nuoi cdy trén moi treong Ashby thach dia c6 khudn lac rat to, nhay
quanh, mau tre“'mg stta, mép tron déu, khong tiét sic t6 ra moi treong. BDuong kinh
khuan lac dat 24 mm sau 4 ngay nudi cdy. Trong diéu kién nudi cay lic, chting D19
sinh treong phat trién lam dich nuodi cdy c6 dang dac sanh. Quan sat tiéu ban nhuém

Hinh 3. Chting D19 trén moi truong thach dia va anh chup tiéu ban (x100)

Két qua giai trinh ti dwoc so sanh véi dit liéu GeneBank trén trang web NCBI
bang cong cu BLAST SEARCH. Trinh ty nay twong dong 99,69% véi trinh tu cua loai
VK Ensifer adhaerens da duwoc dang ky trong Genebank (hinh 4).
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ACGACTTCACCCCAGTCGCTGACCCTACCGTGGTTAGCTGCCTCCTTGOGGTTAGCGCACTACCTTOGGGTAGAACCAACTCCCATGGTG
TGACGGGCGGTGTGTACAAGGCCOGGGAACGTATTCACCGCAACATGCTGATCTGCGATTACTAGCGATTCCAACTTCATGCACTOGA
GTTGCAGAGTGCAATCCGAACTGAGATGGCTTT TGGAGATTAGCTCGACCTCGOGGTCTCGCTGOCCACTGTCACCACCATTGTAACAC
GTGTGTAGCCCAGOCCGTAAGGGCCATGAGGACTTGACGTCATCCCCACCTTCCTCTCGGCTTATCACCGGCAGTCCCCTTAGAGTGCC
CAACCAAATGCTGGCAACTAAGGEGCGAGGGTTGCGCTCGTTGOGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAGCCATG
CAGCACCTGTCTCOCGATCCAGCOGAACTGAAGGAAAACATCTCTGTAATCCGUGATCGGGATGTCAAGGGCTGGTAAGGTTCTGCGCG
TTGCTTCGAAT TAAACCACATGCTCCACCGCTTGTGCGGGCCCCOGTCAATTCCTTITGAGTTITTAATCTTGCGACCGTACTCCCCAGGCG
GAATGTTTAATGCGTTAGCTGCGCCACCGAACAGTAAACTGCCCGACGGCTAACATTCATCGTTTACGGCGTGGACTACCAGGGTATCT
AATCCTGTTTGCTCCCCACGCTTTCGCACCTCAGCGTCAGTAATGGACCAGTGAGCCGCCTTCGLCACTGGTGTTICCTCCGAATATCTAC
GAATTTCACCTCTACACTOGGAATTCCACTCACCTCTTCCATACTCTAGACACCCAGTATCAAAGGCAGTTCCGGE GG TTIGAGLOCCGGGA
TTTCACCCCTGACTTAAATGTCCGOCTACGTGUGCTITACGCCCAGTAATTCOGAACAACGCTAGCCCCCTTCGTATTACCGCGGCTGCT
GGCACGAAGTTAGCCGGGGCTTCTTCTCOGGTTACCGTCATTATCT TCACCGGTGAAAGAGCTTTACAACCCTAGGGCCTTCATCACTCA
COCGGECATGGCTEEATCAGGCTTGUGCCCATTGTCCAATAT TCCCCACTGCTGCCTCCOG TAGGAGTTITGGGUCGTGTTTCAGTCCCAAT
GTGGCTGATCATCCTCTCAGACCAGCTATGGATCGTCGCCTTGGTAGGCCTTTACCCCACCAACTAGCTAATCCAACGCGGGCTCATCCT
TTCCOCGATAMATCTTTCCCCCGAAGGGC

TR Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~  Selectcolumns ~ Show | 100V | @
selectall 100 sequences selected GenBank Graphics Distance tree of results ~ MSA Viewer

Max Tolal Query E Per
Score Score Cover value Ident
v v v

v v

Descipton Scientifc Name Acc Len  ccession

u Ensifer adhaerens strain PZG S19 165
Ensif

Sinorhizobium adhaerens 165 rRNA gene, sirain HAMBI 1631

A gene_partial sequence Ensifer adhaerens 2340 2340 100% 00 9969% 1394 K

Ensifer adhaerens 2340 2340 100% 00 9989% 1410

Ensifer adhaerens 2340 2340 100% 00 9969% 1426

Hinh 4. Két qua giai trinh tw 16S rRNA ctia chiing D19 va tra cttu trén Blast search
3.5. Anh huong ctia mét s8 diéu kién nudi cdy
3.5.1. Thoi gian nu6i cay

DPé tham do anh hudng cta thoi gian nuoi cdy dén sinh trudng phat trién va
tich luj N - NHs*, nu6i cdy lac hai chung VK D1 va D19 trong mdi treong Ashby dich
thé. Xac dinh sinh khoi t€ bao va ham leong N — NHs* sau cac moc thoi gian 1, 2, 3, 4 va
5 ngay. Két qua dugc trinh bay ¢ bang 4.

Bang 4. Kha nang sinh truong phat trién va cd dinh nitrogen

cua cac chung vi khudn tuyén chon theo thoi gian

Chung VK Thoi gian (ngay) Sinh khéi kho Ham lwong N - NH4+

(mg/mL) (mg/L)

D1 1 1,154 603,204

2 1,352¢ 616,28¢

3 1,442> 634,44>

4 1,6462 6,96,952

5 1,2524 593,02¢

D19 1 1,134 534,45¢

2 1,3804 595,354

3 1,6542 665,702
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4 1,4020 628,63P

5 1,392¢ 606,27¢

Két qua cho thdy, trong 3 ngay nudi dau tién sinh khoéi chung VK D1 tang
cham, chi bat dau ting manh va dat cuc dai 0 ngay nudi cay tht 4 (chting D1 - sinh
khoi kho dat 1,646 mg/mL, ham luong N - NHs* dat 6,96,95 mg/L). Sau d6 sinh khoi bt
dau giam, hién tuwong giam sinh khéi tuan theo quy ludt cta qua trinh nudi cay
tinh. Con chung D19 sinh khéi ting tang manh va dat cuc dai sau 3 ngay nudi cay
(sinh khoi kho dat 1,654 mg/mL, ham luong N - NH4* dat 665,70 mg/L). Hién tuong
giam sinh khéi ctia chiing vi khuén nay cting tuan theo quy luat cia qua trinh nuoi cay
tinh.

Hansen va cong su (2007) khi nghién cttu kha nang c6 dinh N ctia 2 chung VK
G115 va G161 thudc loai Enterobacter cloacae da xac dinh duwoc sau 3 ngay thi kha nang
¢6 dinh N ctia chuing nghién ctru dat gia tri cee dai [6]. Theo nghién ctu cua Pham Thi
Ngoc Lan va cong su (2016), thoi gian t6i uu cho sinh trweéng phat trién d6i véi chung
P. pseudoalcaligenes V94 1a 5 ngay va chung K. pneumoniae V204 1a 6 ngay [3]. Nhu vay,
chting t&i nhan thdy rang khoang thoi gian thich hop cho ¢§ dinh N ctia cac chung vi
khuan chiung t6i nghién cttu 1a tuong dwong véi nghién ctu ctia Hansen va cong su
(2007) va dai hon so voi két qua thuc nghiém ctia Pham Thi Ngoc Lan va cdng su.

3.5.2. Ngudn carbon nudi cdy

bé tham do anh huwong ctia ngudn carbon nudi cdy dén sinh trueong phat trién
va tich luj N - NHz*, nu6i cay lac hai chung VK D1 va D19 trong mdi truong Ashby
dich thé véi cac ngudn nhu lactose, sucrose, tinh bot, pectin, CMC (carboxy methyl
cellulose). Sinh khdi kho va ham lwong N - NHs* tao thanh duoc xac dinh sau thoi gian
nudi t6i wu. Két qua thé hién qua bang 5.

Bang 5. Kha nang sinh truong phat trién va cd dinh nitrogen

cua cac chung vi khuan tuyén chon theo cac ngudn carbon khac nhau

Ching VK Nguon carbon Sinh khéi khé (mg/mL) Ham luwong N - NH4+
(mg/L)
D1 Lactose 1,684 742,212
Sucrose 0,831¢ 339,45b
Pectin 0,697t 295,90¢
Tinh bt 0,7634 265,434
CMC 0,716¢ 112,48
D19 Lactose 1,043 471,66¢
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Sucrose 1,725 712,21a
Pectin 0,706¢ 306,694
Tinh bot 1,492 644,62°
CMC 0,612¢ 108,28¢

Nhu vay, d6i véi modi ngudn carbon khac nhau thi kha nang sinh truéng phét
trién va cd dinh N cta cac ching D1 va D19 ¢6 sy khac biét. Chiung D1 ¢6 ngudén
carbon thich hop nhét cho sinh trudng phat trién 1a lactose, sinh khoi kho dat 1,684
mg/mL, ham lwong N - NH4* la 742,21 mg/L. Con chung D19, ngu6n carbon thich hop
nhét cho sinh trudng phat trién la sucrose véi sinh khoi kho dat 1,725 mg/mL, ham
lwong N - NH4* 1a 712,21 mg/L. Nguén CMC khong thich hop cho su tich 1y sinh khoi
va N - NH4¢* ctia 2 chiing VK nay.

Theo nghién cttu cia Pham Thi Ngoc Lan va cdng sy (2016), ngudn carbon tdi
uwu cho sinh trueong phat trién va ¢d dinh N cua chung P. pseudoalcaligenes V94 la ri
duong va chung K. pneumoniae V204 1a glucose [3]. Theo, Tran Thi Xuan Phuong va
cong sw (2017), ngudn carbon thich hgp cho sinh truwong phat trién va c6 dinh N cta
chung HC21 va TT13 a glucose, chting HC24 Ia sucrore [5].

4. KET LUAN
Qua két qua nghién cttu ching toi rut ra mot sd két luan sau:

1. Tt 10 mau d4t ¢ vlung chuyén canh rau ¢ viing ven thanh phd Quang Ngai,
da phan lap duwoc 57 chang VK c¢6 kha nang c6 dinh N. S6 luong VK ¢6 dinh N trong
cac mau dat dao dong trong khoang 13,86 x 105 - 33,73 x 105 CFU/g dat kho.

2. Tuyén chon duoc 02 chung VK ¢ dinh N manh la D1 va D19.

- Chung D1 véi duong kinh khuéan lac dat 14 mm sau 4 ngay nudi cdy, t&€ bao
Gram am, hinh bau duc, twong dong 99,73% véi loai Ensifer adhaerens.

- Chung D19 véi duong kinh khuan lac dat 24 mm sau 4 ngay nudi cay, t&€ bao
Gram am, hinh bau duc, twong déng 99,68% vdi loai Ensifer adhaerens.

3. Biéu kién nuoi cdy t6i wu cho 2 chiing VK trong moi treong Ashby dich thé:
- Chung D1: thoi gian nudi cdy la 4 ngay, ngudn carbon la lactose.

- Chang D19: thoi gian nu6i cdy la 3 ngay, nguodn carbon la sucrose.
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ABSTRACT

We studied nitrogen-fixing bacteria in vegetable soil to provide a basis for
producing bio-protein products to develop and improve the efficiency of safe
vegetable cultivation. The results showed that the number of N-fixing bacteria in
soil samples for growing vegetables in the suburbs of Quang Ngai city ranged
from 13,86 x 10° — 33,73 x 105 CFU/g of dry soil. After the isolation of fifty-seven N-
fixing bacterial strains, two strains—D1 and D19 —with high N-fixing ability were
chosen through screening. Similar to Ensifer adhaerens, strains D1 and D19 had
gene sequencing results of 99,73% and 99,68%. The optimal culture time of 2
strains, D1 and D19, has been determined to be four days and three days; The
optimal carbon source cultured in the aqueous Ashby medium of strain D1 is

lactose, and strain D19 is sucrose.

Keywords: carbon source, isolation, selection, nitrogen-fixing bacteria.
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