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Tém tit:
Nghién ciru nay dwoe thue hién nhim tuyén chon cac chiing vi khuan ban dia cé
kha ning ¢6 dinh dam va sinh indole-3-acetic acid (IAA) cao tir dit trong lia & mot
s0 x4 mién nui tai Thai Nguyén. Tir 45 miu dat, di phan lap dwoc 16 chiing vi
khuin tiém ning, qua d6 so tuyén dwoe 3 chiing c6 hoat tinh ¢6 dinh dam va sinh
TAA vuot trdi, trong d6 chiing NL2026 dwoc danh gia tot nhat, thé hién qua hiéu
Iwe ting cwong cia ching ddi véi cdy lia sau 7 ngay gieo, véi ham lwong amoni
tich litly va sinh IAA lan lwot 13 76,7 va 176,85 pg/ml gitip ciy lia cé chiéu dai ré va
chiéu dai than cao hon so véi d6i chirng twong &ng 1a 50 va 17,41%. Trinh tw gen
16S rRNA ciia chiing NL2026 so v6i cac chiing chuin trén EzBioCloud ¢é mirc d
twong dong 98,94% véi Azospirillum isscasi C340-17, cing nhanh véi Azospirillum
isscasi C340-17 trén so do pha hé nén dwoc dit tén 1a Azospirillum isscasi NL2026.
Nudi cdy chiing NL2026 trén mdi trudng Ashby & 35°C, pH 6,5 véi toc dd lic 150
vong/phiit cho kha ning ting sinh khoi manh nhat (dat 8,94 logio CFU/ml). Véi
hoat tinh da thé hién, chiing NL2026 rat c6 tiém ning ing dung trong nghién ciru
san xuit ché pham dé gép phin xay dwng nén ndng nghiép xanh va bén virng.
Tir khéa: Azospirillum, ¢6 dinh dam, dat trong lia, méi trudng Ashby, sinh indole-
3-acetic acid.
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Abstract:

This study aimed to select indigenous bacterial strains with high nitrogen-fixing and
indole-3-acetic acid (IAA) producing capacities from paddy soils collected in several
mountainous communes of Thai Nguyen province. From 45 soil samples, 16 promising
bacterial strains were isolated. Three strains with superior nitrogen fixation and IAA
production were initially selected. Among these, strain NL2026 being the best,
demonstrated by its enhanced efficacy on rice plants after 7 days of sowing. This strain
exhibited an ammonium accumulation capacity of (76.7 ng/ml) and IAA production
(176.85 ng/ml), and enhanced root length and shoot length of rice plants by 50 and
17.41%, respectively, compared to the control. The 16S rRNA gene sequence of strain
NL2026, compared to standard strains on EzBioCloud, shows a 98.94% similarity
to Azospirillum isscasi C340-1T, belonging to the same phylogenetic tree as
Azospirillum isscasi C340-1T, named as Azospirillum isscasi NL.2026. Cultivation of
NL2026 in Ashby medium at 35°C, pH 6.5, with a shaking speed of 150 rpm
resulted in optimal growth (reaching a maximum density of 8.94 logio CFU/ml).
Given its demonstrated bioactivities, strain NL2026 shows considerable potential
for application in the development of biofertiliser products, contributing to the
advancement of green and sustainable agriculture.

Keywords: Azospirillum, Ashby medium, indole-3-acetic acid production, nitrogen
fixation, paddy soil.

Classification number: 4.6

1. Pit van dé

Lua 1a ciy lwong thuc chu Iyc tai Thai Nguyén, vao dau nhitng ndm 2000, ning suat
lta ctia tinh con & muc tuong déi thap so véi trung binh ca nude. Nho ap dung tién bo khoa
hoc k¥ thuat, muoi ndm tré lai ddy, ning suat lta di bat dau tang truong rd rét (dat 5,5
tan/ha) [1]. Cung véi yéu to giéng va bién phap k¥ thuat, phan bon hoa hoc dong vai trd
quan trong, trong d6 phan dam (N) 14 thanh phan chiém ty 18 cao nhét [2]. Tuy nhién, viéc
lam dung phan dam hoa hoc trong canh tac dd gian tiép lam ting qua trinh khai thac tai
nguyén hoa thach tao ra mot lwong 16n khi nha kinh [3] gdy anh huéng dén méi truong
song, dong thoi truc tiép xuat hién nhiéu méi nguy tiém an, nhu giam do phi va da dang
sinh hoc ctia dat, 6 nhiém ngudn nude va anh hudng dén strc khoe ciia cong dong [4]. Trong
khi d6, ngudn N trong khi quyén rat doi dao (chiém téi 78%) nhung cdy trong lai khong
thé sir dung truc tiép dugc [5]. Theo Y. Bashan va cs (1990) [6], nhiéu loai vi khuan trong
dat c6 thé ¢ dinh nito tu do thanh dam sinh hoc nhd enzyme nitrogenase. Do do, cong tac
nghién ctru tmg dung vi khudn c6 kha ning c¢b dinh dam sinh hoc cho cay trong c6 ¥ nghia
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cap thiét, vira gop phan 6n dinh ndng suat cdy trong, vira than thién véi moi truong va bao
vé strc khoe con nguoi [7].

Indole-3-acetic acid (IAA) la phytohormone ting trudng thuc vat, hoat chit nay
néu dugc ting cudng tir vi sinh vat s& giup bo ré ca ciy laa phat trién, ddng thoi ting
s6 nhanh hiru hiéu va cai thién ning suat tir 10-30% so v&i ddi chung [8]. Ngoai ra, IAA
con gop phan ting kha ning chdng chiu cua ciy laa dbi voi stress nhu han, min va sau
bénh nho cai thién ciu trac va chirc ning cta hé ré [9]. Pi c6 nhitng cong bd bao cdo
réng, & mét s6 chung vi khuén, ngoai hoat tinh ¢d dinh dam sinh hoc con ¢6 kha nang
tao ra chat diéu tiét sinh truong IAA va cac hop chét hitu co khac ¢6 lgi cho cho ciy
trong [10, 11]. Nhom vi khuan thé hién dong thoi hai hoat tinh trén kha da dang, nhung
tap trung chu yéu & cac chi nhu Azospirillum, Gluconacetobacter [12], Bacillus,
Klebsiella, Enterobacter, Burkholderia [13] va Pseudomonas [14].

Trong bdi canh canh tac lta thAm canh hién nay phu thudc 16n vao phan dam hoa
hoc voi hiéu suat sir dung thap (chi khoang 30-50%), phan con lai bi that thoat do bay
hoi, rira troi hodc phat thai khi nha kinh, gay 6 nhiém moi truong va suy thoai dat [15],
viéc khai thac cac vi sinh vat c6 kha ning ¢6 dinh N2 khi quyén thanh dang amoni d&
hép thu ddng thoi sinh diéu tiét sinh tredng IAA cho cdy trong 1a giai phap sinh hoc c6
nhiéu loi ich, gop phan giam thiéu sy phu thudc vao phan hoa hoc. Cong tac tuyén chon
cac chung vi sinh vat c¢6 kha ning dong thoi ¢d dinh dam va sinh tong hop indole-3-
acetic acid vi vy duoc xem 13 mot hudng tiép cin quan trong nham phat trién cac ché
pham vi sinh va phan bon hitu co vi sinh phyc vy san xuat ltia bén viing.

2. Vat liéu va phwong phap nghién ciru

2.1. Vit liéu

Céc ching vi khuan c6 kha ning ¢ dinh nito va sinh IAA tir dét trong lua duoc
thu thap tai mot s6 xd mién nui thudc tinh Thai Nguyén; Gidng laa thuan JO2 dugc cung
cép b1 Chi cuc Tréng trot va Bdo v¢ thuc vat, tinh Thai Nguyén.

2.2. Thanh phin moi trwong sir dung

Méi truong Ashby phan 1ap vi khuan ¢ dinh dam gdm: 20,0 g/l mannitol; 0,2 g/l
K>HPO4; 0,2 g/1 MgSOs4; 0,2 g/1 NaCl; 0,1 g/l KoSOs; 5,0 g/l CaCOs3 [16]. M6i tredng nudi
cay dé xac dinh kha ning sinh IAA gdm méi truong Ashby +0,1% (w/v) L-tryptophan [17].

2.3. Phwong phap nghién ciru

2.3.1. Thu mdu dat

M3u dat laa dugc thu thap tai 9 x4 mién nai thudc tinh Thai Nguyén (sau sat
nhap), bao gém: Trang Xa, Ba Bé, Cho R4, Ngan Son, Na Phac, Chg Pon, Na Ri,
Thanh Mai va Nghién Loan - mdi x4 thu 5 miu (téng 1 45 miu). Mau dat dugc thu
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tai viung ré cdy lua (d6 sau 15 cm), mdi diém l1ay khoang 100 g dit, loai bo tap chat
thd, cho vao tai vo tring va bao quan ¢ 4°C cho dén khi phén tich. Viéc 1dy miu va
xtr Iy mau duoc thuc hién theo TCVN 7538-6:2010 [18].

2.3.2. Phan lap vi khudn cé kha nang c6 dinh dam

Vi khuan ¢ dinh dam dugc phén lap tir mAu dat trén moi truong Ashby theo mo
ta cua N.T.T. Hang va cs (2015) [16]. 10 g dat hoa véi 90 ml nudce cit vo trung va tiép
tuc duoc pha lodng dén ndéng d6 1076, sau d6 14y 0,1 ml dich d3 pha lodng trai déu trén
bé mit mdi truong thach Ashby va it & 30°C trong 3-7 ngay. Cac khuén lac riéng r& xuat
hién trén thach dia duoc lua chon va tiép tuc cay chuyén nhiéu lan trén ciing moi truong
dé thuan khiét, phuc vu cho cac nghién ctu tiép theo.

2.3.3. Xdc dinh ham lwong amoni tich lily cia vi khudn

Kha ning cb dinh dam cta cac chung méi phan 1ap dugce danh gia thong qua su
tich lity NH4* trong moi truong nudi cay theo mé ta ctia N.T.T. Hang va cs (2015) [16].
Chung vi khuan dugc nudi trong méi trudng Ashby ¢ 30°C, lac 120 vong/phut trong 7
ngay, dich nudi duoc cho phan tmg vai thude thir Nessler va do mat d6 quang bang may
quang phd UV-Vis & budc séng 425 nm. Xac dinh ham lwong NH4* dua trén dudng
chuan duoc xay dung tir dung dich NHs" chudn da xu 1y tuwong tir véi thude thir Nessler
v6i phuong trinh hdi quy thuc nghiém y = 0,0124x - 0,0037 (R>=0,997).

2.3.4. Xdc dinh kha nang sinh IAA cia vi khudn

Céc chung vi khuan dugc nudi cdy trong méi trudng Ashby ¢ bd sung L-tryptophan
(0,1%, w/v) & 30°C, lic 120 vong/phit trong 7 ngay. Sau nudi cdy, dich nudi dugc thu
nhan va xac dinh kha ning sinh tong hop IAA theo phuong phéap cua E. Glickmann va
cs (1995) [17]. Dich nubi cay duoc phan tng véi thude thir Salkowski tao phirc mau
héng, mat do quang dugc do & budc song 530 nm. Xac dinh ham lugng [AA dua trén
duong chudn xay dung tir dung dich IAA chuédn véi phuong trinh hdi quy thuc nghiém
y =0,0134x + 0,1591 (R?=0,9998).

2.3.5. Pdanh gid hiéu lyc ting cwong ciia cdc ching vi khudn 1én cdy lia trong
ong nghiém

Str dung quy trinh theo mé ta ctia L.T.A. Hong va cs (2025) [19], hat lta gidng duoc
khir tring bé mit bang cach ngam 3 phit trong dung dich con 70 do, sau d6 loai bo con va
chuyén hat gidng vao binh chita dung dich hydrogen peroxide 3% va ngam thém 3 phit roi
rira lai bang nudc cit vo tring 3 1an. Tiép tuc ngam hat trong nude ct vo tring va o & 30°C
trong 2 ngdy dé hat nay mam, khi chiéu dai mam dat 1 cm thi dem gieo. Cac ching vi khudn
duoc nudi lic 120 vong/pht trén méi trudng Ashby long & 30°C, trong 7 ngay. Dat mau
duoc sang k¥ dé loai bo tap chat, can chinh xac 50 g cho vao 6ng falcon dung tich 50 cm?
va dem khtr tring & 121°C trong 15 phit. Thi nghiém dugc b trf theo kiéu ngiu nhién hoan
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chinh vé6i di chimg. (CT1) 1a 6ng nghiém gieo hat khéng bd sung dich vi khuan, chi bd
sung nudc, cac CT con lai dugc bo sung 100 pl dich nuoi da chuén bi & trén, mdi 6ng
nghiém gieo 01 hat giéng va lién tuc giit mirc nude xap bé mit. Cac chi tiéu theo ddi sau 7
ngdy gieo cdy gdm: Chiéu dai r& (cm); chiéu dai than (cm).

2.3.6. Dinh danh ching tuyén chon bdng sinh hoc phén tir

Chung vi khuan tuyén chon duogc hoat hoa trong méi truong dich thé Ashby & 30°C,
lic 120 vong/phit trong 72 gior. Tach chiét DNA t6ng sd theo mé ta ciia J. Sambrook va cs
(2001) [20]. Trinh tuy gen 16S rRNA dugc khuéch dai bang phan timg PCR véi cap moi 27F
va 1492R, thanh phan phan tng va diéu kién chu trinh nhiét theo mo ta ctia A. Klindworth
va cs (2013) [21]. San pham PCR sau d6 duoc giai trinh tu trén hé théng Applied
Biosystems 3730x] DNA Analyzer sir dung bd kit BigDye Terminator Cycle Sequencing
v3.1 (Macrogen, Han Quéc). Dt liéu trinh tu thu duoc duoc so sanh véi co so dir liéu
EzBioCloud, dong thoi phan tich bang phan mém MEGA version 12 [22] nham xac dinh
vi tri phén loai cia chung.

2.3.7. Khao sdt cdc théng sé trong nudi cdy ching tuyén chon

Céc thong sb lién quan dén viéc nudi ciy ctia chung vi khuan tuyén chon dugc khao
sat bao gdbm nhiét do, pH moi trudng va téc do lac khi nudi trén moi truong Ashby voi chi
tiéu danh gia la mat do té bao duoc xac dinh thong qua gia tri mat do quang (ODeoo). Anh
hudng ctia nhiét d6 duoc khao sat trong khoang 20-40°C (budc nhay 5°C) véi toe do lac
120 vong/phut. Nhiét d6 cho mat do té bao cao nhit duoc lya chon cho céc thi nghiém xac
dinh pH mai truong phit hop. pH méi truong duogc diéu chinh trong khoang 5,0-7,5 (budc
nhay 0,5) (khoang pH khao sat bao trim gi4 tri pH trung binh tai cac diém lay mau, dao
dong tir 5,5-7,0). Gia tri pH cho sinh truéng cao nhat duoc sir dung dé khao sat anh huong
ctia tc do lac. Toe do lac duogc khao sat trong khoang 90-240 vong/phut.

2.3.8. Xur Iy 56 lidu

Dir liéu thi nghiém dugc xir Iy bang Microsoft Excel va phan tich thong ké bang
JASP version 0.95.4.0.

3. Két qua va ban luin

3.1. Phén ldp va tuyén chon chiing vi khudn cé hoat tinh cé dinh dam va tong
hop 144

Tir 45 mau dat trong lua thu tai 9 xa mién nui cua tinh Thai Nguyén, sir dung moi
truong khong dam (Ashby) phan 1ap duoc 16 ching vi khuan. Cac ching vi khuin méi
phan 1ap dugc c6 kha ning séng trén moi truong khong dam cho phép két luan so b
rﬁng chung c6 kha nang cd dinh dam [23]. Hoat tinh c6 dinh dam, sinh IAA cua cac
chung dugc thé hién tai bang 1.
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Bang 1. Kha niing c6 dinh dam va sinh IAA cac chiing méi phan lap.

bia bia
K hiéu phu’(rn:g Ham ?u’f_mg I?hfl nang K higu phu’(m:g Ham ?m:)'ng I?hﬁ ning
hi ) thu mau amoni tich  sinh IAA hi i thu mau amoni tich sinh TAA
chun ’ cnun ,
£ dAtphan iy (ug/ml) (ug/ml) £  dAtphan  liy (ug/ml) (ug/ml)
lap lap
M6 G - . Na Tum -
MG2025 0T 305600241 80,560,413 NT2026 ¢ ST 248940202 43,520,256
Trang Xa Cho Bon
Na Kié Phia Kh
NK2025 MR 95 9ki0.701  168,33m:0,814  PK2026 o a0 02 000411 36,114£0,398
- Ba Bé - Cho bon
Pac Ngoi . | Khuoi Co - |
PN2025 " 41,340,481  143,52140,341  KC2024 ) 78,6+0,862  175,3"+0,904
- Ba Bé Na Ri
Na Min - . . Po Dudng - 1 .
NM2023 _ 30,6%0,253  65,74+0,561  PD2024 ‘ 38,204+0,143 106,480,514
Cho R3a Na Ri
Pac Nghe Booéc Lay -
PN2023 _ 21440316 36,11%0,167  BL2025 . 18,3%40,264  25,0140,114
- Cho Ra Thanh Mai
Tan ¥ 1 Khau Nén -
an - .
TY2025 R 36,9h+0,145 102,78+0,344 KV2026 Nghién 20,640,302  32,41°40,356
Ngan Son
Loan
Phiéng Khudi Xo0
PS2025 Sang-Na 52,440,716 54,638+0,845 KX2026 - Nghién 19,5%+0,605 28,7°+0,617
Phac Loan
\ , Na Lai -
Na Chua - n
NC2025 o 23,1940,215 39,810,417  NL2026 Nghién 76,7%40,713  176,85"+0,911
a ac
i Loan

Cac gia tri trong cung mot cot di kém ky tu khdc nhau biéu thi sy khdc nhau cé nghia &
murc a=0,05; + trong cac bang la +SD.

Két qua bang 1 cho thdy, ham luong amoni tich lily cta cac chung vi khuan &
murc d6 khac nhau va dao dong trong khoang tir 18,3 dén 78,6 png/ml. Két qua nay cao
hon céng bd trude d6 cua N.T.P. Oanh va cs (2013) [24] khi tuyén chon 15 chung vi
khuan duoc phan 1ap tir dat ving ré cay lta tréng tai Tra Vinh (trudc sap nhap) va Can
Tho (hiéu qué c6 dinh dam dao dong tir 2,29 dén 4,67 pg/ml). Trong 16 chiing m&i phan
lap, KC2024 thé hién hoat tinh ¢6 dinh dam cao nhat (dat 78,6 pg/ml) khac biét c6 y
nghia so véi cac ching con lai. Tiép dén 1a cac ching NK2025 va NL2026 (75,9-76,7
ng/ml) trong dwong nhau sai khac khong co y nghia. V& chat diéu tiét sinh truong IAA,
16 chiing méi phan lap déu c6 kha ning tao méi IAA v6i mirc do khac nhau (dao dong
25,0-176,85 nug/ml), trong d6, cao nhat 1a chiung NL2026 (176,85 pug/ml), tiép theo 1a
K(C2024 (175,3 pg/ml), chénh léch chi trong pham vi sai s6 va cao hon c6 ¥ nghia thong
ké so véi cac ching con lai. Két qua nghién ciru ndy twong dong va cao hon khi so sanh
v6i cong bd caa P. Chumpoo va cs (2018) [25] vé kha ning sinh IAA cta 6 chung vi
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khudn duoc phan 1ap tir dat trong lta tai Thai Lan (dao dong tir 1,4 dén 28,0 pg/ml). Nhu
vay, trong s6 cac chung méi phap 1ap, 3 ching (NK2025, KC2024 va NL2026) thé hién
duoc su ndi troi & ca 2 hoat tinh ¢d dinh dam va sinh IAA. Dé tiép tuc sang loc, chung t6i
tién hanh danh gia anh hudng cua ching dén su phat trién cta cay lua & giai doan non
[19], v6i hai tiéu chi quan trong 1a chiéu dai r& va chiéu dai than. Két qua duoc thé hién
tai bang 2 va hinh 1.

Bang 2. Hiéu luc ting cwong ciia vi khuin dén sw phat trién ciia ciy lia sau 7 ngay gieo.

STT  Cong thirc Chiéu dai ré (cm) Chiéu dai thin (cm)
1 Dbi chimg 8,4%+0,23 10,9%+0,14
2 NK2025 10,7°+0,11 11,6°+0,32
3 KC2024 11,3%+0,15 12,1°40,17
4 NL2026 12,6°40,41 12,8°+0,26

Cac gia tri trong cung mot cot di kém ky tu khdc nhau biéu thj s khac nhau cé nghia &
muc a=0,05.

C6 thé nhan thay: 7 ngay sau khi gieo, chiéu dai than va ré cta cay laa c6 su khac
biét 1 rét giita cong thirc duoc xir 1y dich vi khuan va cong thire d6i chung, trong do,
dich nudi chung NL2026 cho chiéu dai ré va than lta cao nhat so v&i cac cong thirc con
lai & muc c6 y nghia théng ké (p<0,05) (dat 12,6 va 12,8 cm), cao hon so voi1 doi ching
lan luot 14 50 va 17,4%. Hai ching NK2025 va KC2024 c6 tac dong gan nhu twong
duong nhau dén sinh trudng cay lta va thip hon c6 ¥ nghia so voi ching NL2026. Nhu
vay, chiing NL2026 thé hién duoc tiém niang Gng dung cao nhat trong s6 cac ching di
duoc so tuyén va duoc lua chon dé tién hanh cac nghién ctru tiép theo.

NL2026 KC2024

Hinh 1. Cay laa sau 7 ngay gieo.
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3.2. Dinh danh chiing tuyén chon

Trinh tu gen 16S rRNA cta ching NL2026 nhan dién vé6i cac chung chudn da cong
b thong qua dit liéu EzBioCloud biéu thi mirc d6 twong dong 98,94% véi Azospirillum
isscasi C340-1T (JAUJFI010000178); 98,52% v&i Azospirillum baldaniorum Sp245®
(MT644282); 98,06% v&i Azospirillum argentinense Az39' (KF306221) va tir 96,41-
97,63% véi cac ching chudn khac thude chi Azospirillum (bang 3).

Bang 3. Két qua so sanh trinh tw gen 16S rRNA ciia chiing NL2026 véi cac chiing

chuin gan nhit cong bo trén dir li¢u EzBioCloud.

Chiing chuin gin nhét ]?6 tu‘oing dong Ml’lo'c dj che Ngudn ,
tirng cap (%) phu (%) tham khao
Azospirillum isscasi C340-17 (JAUJF1010000178) 98,94 100,00 [26]
Azospirillum baldaniorum Sp245" (MT644282) 98,52 99,21 [27]
Azospirillum argentinense Az39T (KF306221) 98,06 100,00 [28]
Azospirillum formosense CC-Nfb-7T (GU256444) 97,63 100,00 [29]
Azospirillum aestuarii YIM DDCI1T (MW463421) 97,38 98,67 [30]
Azospirillum brasilense ATCC 499587 (AY 150046) 97,37 100,00 [31]
Azospirillum picis IMMIB Tar-3T (AM922283) 96,91 99,51 [32]
Azospirillum rugosum IMMIB AFH-6T (AM419042) 96,91 99,08 [33]
Azospirillum palustre B2T (DQ787330) 96,53 99,08 [34]
Azospirillum griseum L-25-5w-1T7 (MH997485) 96,41 100,00 [35]
Azospirillum tabaci W712T (MT559271) 96,41 100,00 [36]
o1 Azospirillum melinis TMCY 05527 (DQ022958)

0.01

A=ospirillum palusere B2T (DQTET330)

Azespiriilum lipaferum NCIMB 118617 (Z29619)
Azospirillion humicireducens SgZ-5T (JH274435)
Azospirillum orvzae COCET (AB185396)
Azospirillum endopinsicion YIM B02556T (MWO11619)
A=ospirillum shiophilun DSM 21654T (LAEL01000007)
Azospirillum doeberaimaras GSFT1T (AT238567)
Azospirillion grisewm L-25-5w- 1T (MIH99T485)
Azospirillum cavernas K2W22B-5T (MK615856)
Aospirillum agricola CC-HIHO38T (KR296799)

Azospirillun thermophilun CFH 70021T (CPO29357)
70 L 4 ospirillion rugoesam IMMIB AFH-6T (AM419042)
Azospirillum picis IMMIB Tar-3T (AMO922283)
so Acospirillum sofi CC-LY7S8T (KC297124)

99 NL2026
|_—A:aspn-mam isscasi ©340-1T (JAUJFIO10000178)

Azospirilliem fabaci WT12T (MT559271)
Azospirillim brasifense ATCC 499587 (AY 150046)
Azospirillum aesriari YINL DDC 1T (MW463421)
A-ospirillum argentinense Az39T (KF306221)

A—ospirillum baldaniorm Sp245T (MT644282)

g6 Azospirillum formosense CC-Nfb-7T (GU256444)
Tnguilinns Tmosus AU4T6T (AY043374)

Hinh 2. So @6 pha hé ciia chiing NL2026 véi thanh vién gin nhét thudc chi
Azospirillum dwa vao trinh tw gen 16S rRNA. Inquilinus limosus AU476"

(AY043374) duogc st dung ngoai chi Azospirillum.
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Két qua thé hién & bang 3 cho thay, ching NL2026 c6 su turong dong cao nhét
(98,94%) v&i Azospirillum isscasi C340-17, nam trong gidi han (>98,6%) voi ching da
dugce mé ta thude ciing mot chi [37]. Bén canh do, so dd pha hé ciing chi ra rang ching
NL2026 xép vao nhom cta chi Azospirillum va cung nhanh véi Azospirillum isscasi
C340-1T. Vi tri phin loai cia ching NL2026 dugc bao dam gia tri tin cdy (gia tri
bootstrap) 1a 99% (hinh 2). Cac dir liéu trén khang dinh chung NL2026 duoc phan loai
1a Azospirillum isscasi va dugc dat tén 1a Azospirillum isscasi NL2026.

3.3. Cic thong sé lién quan dén nuéi cdy chiing tuyén chon

Chi Azospirillum 13 nhém vi khuan ving r& ndi bat v6i kha ning c¢d dinh dam
sinh hoc va san xuat cac chat diéu tiét sinh trudng thuc vat nhu IAA. Nho nhiing dac
tinh nay, Azospirillum dugc xem 1a vi khuan kich thich sinh truéng thuc vat quan trong
trong nong nghiép bén virng [38]. Tuy nhién, kha ning ting sinh va biéu hién hoat tinh
sinh hoc ctia Azospirillum phy thudc chit ché vao diéu kién nudi cdy, dic biét 1a nhiét
d6, pH va toc d6 lac. Viéc t6i uu hoa cac yéu td nay co y nghia quan trong trong nghién
ctru co ban ciing nhu san xuat ché pham vi sinh [39].

Nhiét do 1 yéu t6 then chét chi phdi hoat dong enzyme va toc do trao ddi chat
ctia vi khuén [38]. Két qua bang 4 cho thay, & cac muc nhiét d6 nudi khac nhau kha ning
tich Iy sinh khéi ctia ching NL2026 khac nhau & muic c6 ¥ nghia thong ké, trong d6
nudi ¢ 35°C cho mat d6 té bao cao nhét (8,65 logio CFU/ml) va thap nhat khi nudi &
20°C (6,57 logio CFU/ml). Theo cong bd cua F.R. Perdomo va cs (2015) [40] cho thay,
chung Azospirillum brasilense C16 c6 kha ning ting sinh t6i wu & 30°C. Diéu nay cho
thay, su khac biét vé nhiét do thich hop dé vi khuén ting sinh tot nhat phu thudc vao
chung vi sinh vét va sy bién doi cta ching [41], nghia la dic diém cua giéng quyét dinh
diéu kién thich hop cho sy sinh trudng [42].

Bang 4. Anh hwéng ciia nhiét do dén sinh trwéng ciia chiing tuyén chon.

STT Nhiét d¢ nudi ciy (°C) Mt dd té bao (logio CFU/ml)
1 20 6,57%+0,03
2 25 7,3640,02
3 30 8,18%+0,03
4 35 8,65°£0,01
5 40 6,74+0,04

Cdc gia tri trong cung mét cdt di kém ky tw khac nhau biéu thij sy khdc nhau cé nghia &
muc a=0,05.

DPong thoi, theo A.D. Didonet va cs (1997) [43], v6i vi khudn Azospirillum khi
nudi & mirc nhiét do dudi 25°C, toe d6 sinh trudng giam 13 rét do hoat tinh enzyme bi han
ché, ddn dén ODeoo ting cham va thoi gian dat pha log kéo dai. Ngugc lai, & nhiét do trén
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37°C, mot s ching c6 thé ting truong nhanh giai doan ddu nhung dé bi e ché do bién
tinh protein va rdi loan mang té bao. Nhu vay ddi v6i chung NL2026, nhiét d6 nudi cay

thich hop 1a 35°C, nhiét d6 nay s€¢ duoc lua chon dé tién hanh cac nghién ctru tiép theo.

Bang 5. Anh hwéng ciia pH méi trudng dén sinh truweéng cia chiing tuyén chon.

Mat dé té bao
STT pH moi trwong
(log1o CFU/ml)
1 5,0 6,02%+0,02
2 55 6,69°+0,01
3 6,0 7,180,015
4 6,5 8,860,012
5 7,0 8,649+0,031
6 7,5 6,74°+0,04

Cdc gia tri trong cuing mot cot di kém ky tw khac nhau biéu thij sw khdc nhau cé nghia &
mtrc a=0,05.

Két qua bang 5 cho thay, pH méi trudng nudi cay c6 anh hudng rat rd rét dén mat
d6 té bao NL2026. Cu thé, mat do tang dan tir pH 5,0 (6,02 logio CFU/ml) dén 6,5 va
dat cuc dai tai pH 6,5 (8,86 logio CFU/ml), sau d6 giam nhe & pH 7,0 (8,64 logio
CFU/ml) va gidam manh & pH 7,5 (6,74 logio CFU/ml). Xu huéng nay phan d&nh mot
duong cong sinh truong dién hinh theo pH, trong d6 ton tai mot khoang pH t6i wu hep cho
su phét trién cuc dai cia chung. Theo H. Dahm va cs (1993) [44], sy sinh trudng cua
Azospirillum phu thugc manh vao pH va thuong dat hi€éu qua cao trong khoang pH 5,5-6,5.
Két qua cia nghién ciru nay ciing twong dong véi cong bd ciia T.M. Pham va cs (2022)
[45] khi bao céo rang, Azospirillum thuong phat trién t6t trong khoang pH trung tinh
hodc axit yéu, pH t6i wu cho sinh truéng cta Azospirillum brasilense 13 pH 6,5. Tuy
nhién, c6 thé thdy su khac biét nhat dinh vé gia tri pH tdi wu véi cac loai khac cua
Azospirillum nhu cong bd ciia S. Zhou va cs (2013) [46] khi mé ta loai Azospirillum
humicireducens cho thay ching ¢ thé sinh truong trong khoang pH 5,5-8,5, v6i pH tdi
vu khoang 7,2. Piéu nay cho thiy, sy khac biét giita cac loai hoic ching cua chi
Azospirillum, cling nhu sy phu thudc vao diéu kién nuoi céy. Bén canh d6, xu hudng
giam mat do té bao khi pH tang tir 6,5 1én 7,5 ciing phi hop v6i cong bo ctia S.A. Konnova
va cs (2003) [47] khi cho ring khi pH ting, cin bang ion trong té bao bi thay doi, anh hudng
dén kha ning van chuyén chit qua mang va lam giam hiéu suit sinh trudng. Theo do, khi
nudi cay Azospirillum brasilense trong mdi truong cé pH kiém yéu, thoi gian pha liiy thira
bi it ngan va hiéu suat sinh truong giam rd rét. Didu nay giai thich vi sao & pH 7,5 mat do
té bao trong thi nghiém giam dang ké so voi pH tdi uu (6,5).
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Theo Y. Okon (1985) [48], téc do lic 1a mot trong nhimg yéu t6 k¥ thuat quan
trong nhét quyét dinh hiéu qua nudi ciy vi khuan Azospirillum. Do Azospirillum thudc
nhém vi khuén vi hiéu khi, kha ning tich liiy sinh khéi cua chung nhay cam dic biét véi
ndng d6 oxy hoa tan trong moéi trudng - yéu té bi chi phdi truc tiép boi toe do lic, viée
kiém soat chit ch& ap suét oxy la diéu kién tién quyét dé t6i uu hoa su ting trudng cua
cac loai trong chi ndy, vi ndng do oxy qua cao s& gdy wrc ché qua trinh chuyén hoa ning
lwong dic thu [49]. Két qua khao sat anh hudng cua toc do 1ic dén sinh trudng cia ching
NL2026 dugc trinh bay tai bang 6.

Bang 6. Anh huéng ciia toc d9 lic dén sinh truwdng cia chiing tuyén chon.

STT Téc dd lic (vong/phit) Mat dd té bao (logio CFU/ml)
1 90 6,520,011

2 120 8,86£0,02

3 150 8,940,034

4 180 8,960,013

5 210 8,84°+£0,01

6 240 8,73°+0,016

Cdc gid tri trong cing mét cot di kém ky tw khac nhau biéu thj sy khac nhau c6 nghia &
muc a=0,05.

Két qua bang 6 cho thay, tbc do lic c6 anh huong rit 16n dén kha ning tich liy
sinh khéi cta ching NL2026. Khi tdc d6 lic ting tir 90 dén 180 vong/phit, toc do ting
sinh clia chiing cling ting theo va dat gi tri 16n nhat tai 180 vong/phut, nhung sy chénh
léch so véi 150 vong/phut (8,94-8,96 logio CFU/ml) chi nam trong pham vi sai s6 va
néu tiép tuc ting tdc do lic kha ning tich liy sinh khéi ctia chung giam dang ké. Diéu
nay c6 thé do khi toc d6 lic tang, dién tich tiép xtc giita pha 1ong va pha khi duoc mo
rong, lam gia ting hé sd chuyén khdi oxy, dong thoi gitip cac té bao vi khuan phén tan
déu va tbi uu hoa tiép xtic v6i ngudn dinh dudng. Két qua nay pht hop v6i nhan dinh
ctia T.M. Tien va cs (1979) [50] khi cho ring toc do lic qua thip, méi trudng roi vao
trang thai thiéu oxy, lam cham qué trinh trao doi chat. Nguoc lai, néu téc do qua cao,
ndng d6 oxy hoa tan vuot ngudng sé tao ra cac goc tu do 1am ton thuong té bao. Pong
thoi, viée lac qué manh s€ tao luc cat 1on ¢6 thé pha vo cAu trac mang té bao, lam giam ty
16 sdng sot. Két qua ciia nghién ctru ndy c6 su trong dong voi cong bd cua V.T.P. Nhu va
cs (2014) [51], S. Yaadesh va cs (2023) [49] khi chi ra rang téc do lic t6i wu cho
Azospirillum amazonense thuong dao dong quanh mure 120-150 vong/phut, tai do, mat do
té bao thu dugc cao nhat. Mot nghién ciru khéc ciing ghi nhan toc do lac khoang 140-150
vong/phut 1 phu hop dé duy tri sinh truéng cta Azospirillum [52]. Nhu vy, xem xét anh
huéng ctia toc do lac dén kha ning ting sinh, dong thoi dé tiét kiém chi phi dién ning
trong cong nghé 1én men, 150 vong/phuat 14 tbc do lac thich hop duoc lya chon dé nudi
ciy NL2026.
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4. Két luan

16 chung vi khuan phan 1ap tir 45 mau dat tai cac diém trong laa tinh Thai Nguyén
¢6 kha ning cb dinh dam va sinh IAA, trong d6 3 ching c6 hoat tinh cao nhit 1a KC2024,
NK2025 va NL2026. Trong 3 chung dugc so tuyén, ching NL2026 cung vé6i kha ning
tich Ity amoni va sinh TAA cao (cac gia tri lan luot 1a 76,7 va 176,85 png/ml) con co tac
dong tot dén sinh trudng cy lua, thé hién qua sy ting chiéu ré va chiéu dai than cdy laa
cao nhét (50,00 va 17,41% cao hon so véi ddi chig). So sanh trinh tir gen 16S rRNA ctia
ching NL2026 véi cac ching chuan trén EzBioCloud cho muc d¢ twong dong cao nhét
v6i Azospirillum isscasi C340-17 (98,94%). Trén so d6 pha h¢, ching NL2026 ciing nim
cung nhanh vé&i Azospirillum isscasi C340-1T7 nén dugc dat tén 13 Azospirillum isscasi
NL2026. Nudi cdy ching NL2026 trén moi truong Ashby khong p<0,05 dam & 35°C,
pH6,5 véi téc do lac 150 vong/phit cho kha ning ting sinh manh nhat (dat 8,94 logio
CFU/ml).
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