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Dau phong 1a loai cay thuc pham, ciy lay dau co gia tri kinh
té va gia tri dinh dudng cao, dem lai nguén thu nhap 6n dinh cho
nguoi dan tinh Binh Dinh. Tuy nhién, tinh trang ning néng kéo dai,
nhiét do ting cao giy anh huong dén ning suat va chit luong cua
cdy. Do d6, viéc nghién ciru va phat trién mot san pham sinh hoc
gitp thuc day su ting truong cta cdy dau phong trong didu kién
nhiét do tang cao 1a mot van dé dang dugc chua trong quan tam.
Trong nghién ctru nay, tir 08 mau dét trong dau phong thu thap tai
tinh Binh Pinh, 24 ching vi khuan d3 dugc phan 14p va tuyén chon.
Trong d6, chung vi khuan BP 1.4 duoc danh gia c6 kha niang chiu
nhiét va sinh tong hop IAA cao nhit v6i ham luong dat 71.21
ug/ml. Duya trén két qua phén tich trinh ty 16S - rRNA, chung vi
khuén BP 1.4 duoc xac dinh thudc loai Bacillus wudalianchiensis.
Chang B. wudalianchiensis BD 1.4 ¢6 tiém niang wng dung trong
san xuat ché pham sinh hoc gitp cdy dau phong sinh truong va phét
trién trong diéu kién nhiét do ting cao do bién déi khi hau.

ABSTRACT

Peanuts are a food and oil crop with high economic and
nutritional value, providing a stable source of income for the Binh
Dinh people. However, the hot weather and rising temperature
affect the productivity and quality of peanuts. Therefore, research
and development of a biological product that can promote the
growth of peanuts is a critical issue. In the present study, from 08
peanut soil samples collected in Binh Dinh Province, 24 bacterial
strains were isolated. In particular, bacterial strain BD 1.4 showed
the highest heat resistance and IAA biosynthesis with a 71.21
ug/ml content. Based on 16S - rRNA sequence analysis results,
bacterial strain BD 1.4 was identified as Bacillus wudalianchiensis.
The bacterial strain B. wudalianchiensis BD 1.4 has the potential
for the production of biological products to promote plant growth
and development under rising temperatures due to climate change.
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1. Giéi thiéu

Dau phong (Arachis hypogaea L.) 1a loai cay thuc pham thudc ho dau, cé gia tri kinh té
va dinh dudng cao (Variath & Janila, 2017; Zhang & ctg., 2021). Hé vi sinh vat phan 1ap tir dat
ving 1& cta cdy dau phong c6 chira cac chung vi khuan gitp thuc day qua trinh ting trudng va
chuyén hoéa cua cay trong, kich thich su phat trién cta r& (Vasant & ctg., 2023), ting kha ning
khang nhiéu ngudn bénh do cac vi sinh vat va thoi tiét gdy anh huong dén cdy. Do d6, ddu phong
12 mot trong nhitng loai cdy thich hop gitp chuyén dbi co cdu cdy trong va phat trién nén néng
nghiép bén vimg (Do, Pham, & ctg., 2021).

Hién nay, bién d6i khi hau lam nhiét d6 moi truong xung quanh tang lén lién tuc gay tac
dong dén qué trinh sinh truong va phat trién cta thuc vat, dan dén giam chét luong, ning suét
cua cdy trong (Balota, 2012; Dastogeer & ctg., 2022; Khan & ctg., 2021; Paulsen, 1994). Tai
Viét Nam, nén san xuét néng nghi¢p phu thudc nhiéu vao diéu kién thoi tiét. Trong d6, khu vuc
mién Trung chiu anh hudng ning né nhét trude tinh hinh bién d6i khi hau. Nhiét do ting cao,
thoi tiét ndng nong dan dén thiéu hut ngudn nudc tudi, ting rui ro dich bénh, giy anh huong dén
qué trinh sinh truong, 1am ting chi phi san xuét va giam nang suét cay trong (Do, Phung, & ctg.,
2021). Binh Dinh 1a m{t trong nhiing tinh c6 nén nhiét do tang cao hang nam, dang ddi mat voi
nhting thach thuc tiéu cuc do bién d6i khi hau gdy ra. Trong khi d6, dir li¢u tur cac khao sat,
nghién ctru trude day cho thiy, so voi ndm 2015, tinh hinh canh tac va san xuit ddu phong tai
tinh Binh Pinh ngiy cang ting véi dién tich gieo trong ting 15.2%, ning suat ting 8.8% va san
luong ting 25.3% (Do, Pham & ctg., 2021). Tuy nhién, nhiét do tdi wu cho sy phat trién ctia hau
hét cac gidng ciy dau phéng la khoang 30°C. Vi Véy, viéc tao ra cac giéng dau phong co kha
nang sinh truong, phat trién va cho nang suit trong diéu kién nhiét do cao 13 bién phap ding dan
dé duy tri va 6n dinh tinh hinh san xuét dau phong & tinh Binh Dinh. Tuy nhién, viéc nay can
nhiéu thoi gian va tén nhiéu chi phi. Do d6, nhiéu nghién ctru da dugc thuc hién dé giam thiéu
rti ro nay hiéu qua hon bang cach cai thién sy phat trién cua ciy trong trong diéu kién stress
nhiét bang vi sinh vat ving ré (Li, Yang, & ctg., 2023; Senthil & ctg., 2024).

Bién phap st dung vi sinh vat c6 kha ning kich thich ting trudong cdy trong tng dung dé
giam thiéu tac hai cta tinh trang stress nhiét dang duoc quan tdm nghién ciru trong nhitng nim
gin ddy (Khan & ctg., 2021; Zhang & ctg., 2023). Mot sé co ché chinh cia vi sinh vat ¢6 kha
nang gitp cdy trong chiu stress nhiét tot hon nhu san xut axit indole axetic (IAA), gibberellin
(GA), chét hoat dong bé mat sinh hoc siderophores hay thic déy cac chu trinh dinh dudng,
chuyén hoa vt liéu hiru co (Li & ctg., 2022). Indole Acetic Acid (IAA) la phytohormone chinh
ctia nhom auxin déng vai trd chinh trong sy sinh truéng va phat trién cta ciy ciing nhu cic qua
trinh sinh 1y khac cia cdy ddu phong (Peng & ctg., 2013). Ngoai ra, IAA con gitp cai thién sb
lwong va chiéu dai ré, 16ng hit, tir 46 ting cuong kha ning hap thu nude va dinh dudng cho cay
(Hossain & ctg., 2023). Vi sinh vat phan 1ap tir ving dat trong dau phong da dang va phong phu
vé chung loai voi cac hoat tinh ndi trdi nhu kha nang chiu nhiét, san sinh IAA giup cho qué trinh
hap thu chit dinh dudng cua cdy dé dang hon, nang cao strc dé khang, qua trinh ting trudng va
cai thién ning suit cua cay (Bui & ctg., 2021; Dey & ctg., 2004). Viéc tuyén chon cac ching vi
sinh vt co trién vong hudng téi san xuat cac ché pham sinh hoc phuc vu trong néng nghiép 1a
van dé cép thiét. Vi vay, muc tiéu ctia nghién ctru nay 1a (i) thu mau, phan 1ap cac chung vi sinh
vét chiu nhiét trong dat trong dau phong, (ii) khao sat kha ning sinh IAA cua cac ching vi sinh
vét phan 1ap duoc, va (iii) dinh danh ching vi sinh vat chiu nhiét va c6 kha ning sinh téng hop
IAA. Viéc chon lgc dugc chung vi sinh vat c6 kha nang san sinh IAA trong diéu kién nhiét do
cao s& gitip 6n dinh san xuat ddu phong trudce tinh hinh bién doi khi hau trong tuong lai.
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2. Co s& 1y thuyét

Bién d6i khi hau, nhiét do trai dat tang lén lién tuc 1a mot trong nhiing van dé cang théng
ctia toan cdu. Bién d6i khi hau duoc dy doan gdy anh hudng dén su sinh truéng va phat trién cia
thue vat din dén giam chat lugng va nang suit cua cdy trong (Khan & ctg., 2021). Bién phap
sinh hoc st dung vi khuan vung ré kich thich ting truong thuc vat (PGPR) c6 kha ning giam
thiéu tac dong bat lgi caa han han va stress nhiét ddi véi cay tréng. Cac vi sinh vat PGPR co cac
dic diém da dang nhu ammon hda, san Xuét siderophore, san xuit TAA, hoa tan lan hay ddi
khang v&i cac vi sinh vat gy hai, gitp cai thién ning suit cta cay dau phong (Dey & ctg., 2004;
Xu & ctg., 2021). Do d6, ddy dugc coi 1a mot chién luge ddy hira hen va than thién voi méi
truong nham dam bao san xuit ndng nghiép bén ving va lau dai trong diéu kién khi hau bat loi
(Notununu & ctg., 2022).

Dau phong (Arachis hypogaea L.) 1a loai cdy 1y dau c6 hiéu qua kinh té cao, 1 ngudn
cung cip protein, vitamin, khoang chat va hoat chit duoc liéu phong pha (Li, Li, & ctg., 2023).
Bén canh do, dau phong con la cay tréng c6 kha nang chiu dugc han tdt hon cac loai thuc vat
khac véi hon 75% san lwong dau phong thé gisi dén tir cac ving kho cin va ban khd cin (Dai &
ctg., 2019; Prasad & ctg., 2001). Hon nita, cay dau phong con c6 cac nét san - nhiing cdu trac
dac biét hinh thanh trén r& ciy thong qua sy cong sinh v6i vi khuan dat ¢b dinh dam goi 1a
rhizobia. Chuc nang chinh cua céc ndt sin 1a tao diéu kién thuan loi cho viéc chuyén ddi khi nito
trong khi quyén (N») thanh cac dang hitu dung cho thyc vét nhur amoni (NH,4") hoc nitrat (NO3)
(Hossaln & ctg., 2023) Do d6, dau phong Ia mot trong nhirng loai cay quan trong trong cai tao
dat trong, gop phan xay dyng nén san xuit ndng nghiép hiéu qua va bén vimg trudc nhitng thach
thirc do bién di khi hau gay ra (Do, Phung & ctg., 2021).

Vi khuén ving r& da dang vé chiing loai, co kha ning san sinh auxin phytohormone IAA
gitp kich thich qué trinh sinh truong, phat trién & cay dau. Tryptophan la tién chat quan trong
trong qué trinh tong hop IAA cua vi khuan (Hinh 1).

Hinh 1
Cdc Con Puong Tong Hop Phytohormone IAA ciia Vi Khudn
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Nguon: The data are from “Indole-3-acetic acid in microbial and microorganism-plant Signaling”, by S. Spaepen, J.
Vanderleyden, and R. Reman, 2017, Federation of European Microbiological Societies, 31, pp. 425-448
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D¢ hudng dén xay dung nén nong nghi¢p bén viing va an toan, viéc ing dung nguodn vi
sinh vat ban dia tng dung trong nghién clru va phat trién cac san pham sinh hoc gitp thuc day
qua trinh tang trudng cua cay trong la van dé can dugc chu trong quan tam.

3. Phuwong phap nghién ctiru
3.1. Phén Igp vi sinh vit chiu nhiét tiv dit trong dau phong & tinh Binh Dinh
3.1.1. Phwong phap thu thdp mdu

Muc tiéu: Thu thip cac miu dat trong dau phong sir dung dé phan 1ap cac chung vi sinh
vat c6 kha nang chiu nhi¢t va san sinh IAA.

Phwong phdp thuc hién: Mau dugc str dung dé phan 1ap cac ching vi sinh vt 13 cac mau
dat ving ré ciy dau phong thu thip & tinh Binh Pinh. G mdi vuon, miu duoc thu thap ¢ 05 diém
(04 diém xung quanh vuon va 01 diém chinh giita vuon), sau d6 tron thanh mot mau va bao quan
v trung trong tGi dung mau. O mdi vi tri thu miu, dit duoc 1y & d6 sau 05 - 10cm xung quanh ré
cay (Senthil & ctg., 2024). Cac miu dat duoc bao quan & 4°C cho dén khi st dung (Vasant & ctg.,
2023). Ky hiéu mau: BPx (Trong d6: BD 1a chit cai dau cta tinh Binh Dinh, x 14 sé thir tur vuon).

3.1.2. Phan ldp va tuyén chon céc ching vi sinh vdt ¢ kha nédng chiu nhiét

Miu dat duge can 10g chuyén vao erlen co chira 90ml nuéc cét vo tring (Mohite, 2013),
dong nhat mau bang cach lic mau véi tée do 150 vong/phut trong 30 phit, sau d6 pha loing miu
& cic ndng do khac nhau. Cac ndng d6 pha loing 107, 10 ciia dung dich mau dwoc trai voi thé
tich 100ul trén bé mat thach dia moi truong TSA. Sau do, dia dugc u ¢ nhiét do 50°C trong 36 -
48 gior (Li, Yang, & ctg., 2023). Cac khuan lac riéng 16 ¢ hinh thai dic trung s& dugc cdy chuyén,
lam thuan (Katz, 2008) va bao quan trong glycerol 15% dé thyc hién cac thi nghiém ké tiép
(Shepherd & ctg., 2010). Pac diém khuan lac cua cac vi khuin duoc quan sét trén méi truong
thach. Phuong phap nhuom Gram dugce st dung dé xac dinh dic diém té bao cua cac chung nay.

3.2. Pdnh gid khd nding sinh tong hop IAA ciia cdc chiing vi sinh vt chiu nhiét

Muc tiéu: Tuyén chon dugc chung vi sinh vat c6 kha ning san sinh IAA tir cac chung vi
sinh vat chiu nhiét da sang loc.

Phwong phdp thuc hién: cic ching vi khuin dugc nhan nudi trong méi truong TSB +
0.1% tryptophan, lic 120 vong/phut, & nhiét do 50°C. Sau 48 gid, dich nudi cdy duge ly tim
5,500 vong/phut trong 05 phuat. Dich trong sau ly tim dugc hut 1ml hoa v6i 2ml thude thu
Salkowski, d6i chung 1a 1ml moi trudng khong nudi vi sinh vat va 2ml thudc ther. Cac éng
nghi¢m dugc lic déu, u tbi trong 20 phut. Chi s6 OD cuia cac mau sau khi duge so mau & budce
song 530nm trén may quang phd ké (Spectrophotometer, BioSpec - mini, Nhat Ban) s& duoc
thay thé vao phuong trinh duong chuin dé xac dinh ham luong IAA sinh tong hop trong qué
trinh nudi cdy (Nguyen & Do, 2017; Nguyen & ctg., 2024).

Xay dung duong chuan TAA: céc binh dinh mtc duge chuin bi véi cc néng do TAA
twong tng 0, 10, 20, 30, 40, 50, 60, 70, 80, va 90 ug/ml, danh sé tir 1 dén 10 véi binh 1 12 binh
d6i ching am. Cac mau s& duoc tron déu voi thude thir Salkowski theo ty 1& 1ml mau: 2ml thude
tha, dé 20 phut trong tdi. Sau do, cac miu duoc kiém tra dd hép thu & budc song 530nm. Chi $6
OD duoc sir dung dé xdy dyng do thi dudng chuan IAA (Nguyen & Do, 2017).

Phuong trinh dudng chudn c6 dang: Y = aX + b, trong d6: Y 1a D6 hap thu quang (OD

530nm), X 1a nong d6 ctia mau (ug/ml). Ham lugng IAA sinh tong hop dugc cta cac chung vi
khuan dugc xac dinh theo cong thire: X = (Y-b)/a.
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Chi tiéu danh gia: ham luong IAA (ug/ml).

Phuong phap xtr 1y s6 liéu: S6 lidu duge xir Iy bang phan mém Microsoft Excel 2016 va
dugc phan tich thong ké bang phan mém SAS 8.1 qua phép tht Duncan ¢ muc y nghia 5% dé
danh gia sy khac biét vé ham luong IAA sinh tong hop giira cic mau véi nhau.

3.3. Pinh danh sinh hgc phan ti chiing vi sinh vdt c6 khd néing chiu nhiét va sinh tong
hop 1AA

Muc tiéu: dinh danh dén loai ching vi khuan c6 kha ning chiu nhiét va san sinh IAA.

Phuong phap thwe hién: Phuong phap sdc nhiét dugc st dung dé tach chiét DNA cua
chung duogc tuyén chon (Fraczek & ctg., 2019). Chung vi khuan dugc hoat hoa trén méi trudong
TSA. Sau 48 gid, sinh khi vi khuan dugc chuyén vao eppendorf c6 chira 100uL TE, 0 & nhiét
d6 95°C trong 15 phut va nhanh chéng dwa mau vao ta nhiét d6 -80°C trong 10 phit dé thuc hién
soc nhiét. Sau d6, mau duoc ly tam véi tbe do 15,000 vong/phut trong 01 phut. Dich ni duoc st
dung dé khuéch dai trinh ty 16S - rDNA véi cap mdi 20F (5’-GAGTTTGATCCTGGCTCAG-3’)
va 1500R (5’-GTTACCTTGTTACGACTT-3’) (Weisburg & ctg., 1991). San pham PCR dugc
dién di trén gel agarose 0.8% dé kiém tra két qua. San phim PCR dugc tinh sach bang bo kit
Isolate II PCR va Gel Kit rdi tién hanh gii trinh tw. Dit liéu DNA dugc cin chinh bang phan
mém ATGC va so voi cac trinh tu d biét duoc liét ké trong ngan hang gen ciia NCBI dya trén
cong cu BLAST NUCLEOTIDE. Céy pha h¢ ctia chung tuyén chon dugc xay dung bang phuong
phap Neighbor Joining trong phan mém MEGA7.0. véi chi sb bootstrap 1,000 1an.

4. Két qua nghién ctru va thao luin

4.1. Két qua phan ldp vi sinh vdt chiu nhiét tir ddt trong ddu phéng thu thdp tie tinh
Binh Pinh

4.1.1. Két qua thu thdp mdu dat

Tam mau dat ving ré cay dau phong duoc thu & cac vuon thude thi xi An Nhon va huyén
Tay Son tai tinh Binh Dinh. Moi vuon cach nhau trén 1km véi thong tin vi tri ciia cac mau duoc
thé hién tai Hinh 2.

Hinh 2
Ban D6 Vi Tri Thu Thip Mau Bdt Viing Ré Cdy Pdu Phéng tai Tinh Binh Dinh

Ban dd vj tri thu thap miu dat viing ré ciy dau phdng tai tinh Binh Bjnh

Write a description for your map

Nguon: Két qué phan tich dir li€u ciia nhém nghién ctuu
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4.1.2. Két qud phan Idp vi sinh vdt chiu nhiét

Tu 08 mau dit thu thap duogc, dich phan 1ap duogc trai trén cdc moi truong dia thach TSA
va U trong 24 gio, nhiét do 50°C. Khuén lac cua céc chung vi khuén hinh thanh duoc trén moi
truong chimg t6 cac chung nay c6 kha niang chiu nhiét cao. 24 chung vi khuén c6 dic trung vé
mau sic, hinh dang duogc lya chon, tach rong, céy chuyén dé 1am thuan. Sau khi quan sat dac diém
hinh thai, két qua thé hién, da sb cac chung vi khuan 13 t& bao Gram duong c6 dang hinh que, chi
¢6 mot ching vi khuan BD 5.4 thudc vi khuan Gram am. Khuan lac ctia 24 ching vi khuén tap
trung vao 02 nhom khuén lac ¢6 hinh tron, bé mit tron bong va bé mit xu xi, mép co ring cua.

Hinh 3
Pdc Piém Dai Thé, Vi Thé ciia Vi Khudn BD 1.4 va BD 5.4 trén Moi Truong TSA

Khuan lac ¢6 mau vang

Khuén lac ¢6 mau tring
vang, bé mat bong tron.

Trwe khudn Gram
dwong, hinh que

duc, bé mat xu xi, mép

Trye khudn Gram am,
hinh que

ring cua, ¢4 tim

Chiing vi khuin BD 1.4 Chiing vi khuén BD 5.4

Nguon: Két qua phén tich ctia nhom nghién ciru
4.2. Két qud danh gid khd nang sinh tong hop IAA ciia cdc chiing vi sinh vit
4.2.1. Két qua xay dung do thi dirong chuan 1AA

Phuong trinh dudng chuan IAA sau khao sat thuc nghiém: y = 0.013x + 0.0413 va R?=
0.9976 (Hinh 4).

Hinh 4
Biéu Do vé su Tuong Quan giita Ham Lwong IAA (ug/ml) va OD (530nm)
Twong quan gita him heong TAA (ug/ml) va OD (530nm)

14
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Nguon: Két qua phan tich dit liéu cia nhém nghién ciru
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4.2.2. Két qud dinh lwong ham heong 1AA sinh tong hop cuia cac ching vi khudn

Két qua danh gia kha ning san sinh IAA cua 24 ching vi khuan chiu nhiét cho thiy, dich
sau ly tAm ctia 19/24 chung vi khuan phan Gng véi thude thir Salkowski, chimg to 19 ching nay
c6 kha ning san xuat IAA. Ham luong IAA sinh tong hop cua cic ching vi khudn nay duoc trinh
bay tai Bang 1.

Bang 1
Ham Luwong I1AA (ug/ml) Sinh Téng Hop ciia 24 Ching Vi Khudn sau 48 Gio Nuéi Cdy
STT Chiing vi khuin Ham lwong IAA sinh tong hop (ng/ml)
1 BD 1.1 15.13°+0.35
2 BD 1.2 4.67%" +0.58
3 BD 1.3 52.36" + 1.10
4 BD 1.4 71.21°+0.15
5 BD 2.1 1.85" +0.09
6 BD 2.2 9.49"+2.15
7 BD 3.1 0.41'+0.25
8 BD 3.2 2.95% +0.12
9 BD 4.1 6.169 + 0.09
10 BD 4.2 31.28° £ 0.08
11 BD 4.3 0.00' + 0.00
12 BD 5.1 5,549 + 1.05
13 BD 5.2 1.85" +0.84
14 BD 5.3 54.36" + 0.36
15 BD 5.4 0.00' + 0.00
16 BD 6.1 0.00' + 0.00
17 BD 6.2 2.69%" +0.79
18 BD 6.3 3.23%+ 0.49
19 BD 6.4 0.08' +0.05
20 BD 7.1 49.08° + 0.47
21 BD 7.2 1.90" + 0.20
22 BD 8.1 0.00' + 0.00
23 BD 8.2 0.00' + 0.00
24 BD 8.3 11.44" +0.08
CV (%) 14.46
P <.0001

Ghi chd: Trong cling mot cot, cac gia tri trung binh c¢6 ki tu theo sau gidng nhau khong c6 su khac biét qua phép
kiém‘ dinh ,Ducan
Nguon: Két qua phan tich dit liéu cua nhém nghién cau
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Trong 24 chang vi khuan chiu nhiét lya chon dugc, ¢6 05 chung vi khuan BD 4.3, BD
5.4, BD 6.1, BD 8.1 va BD 8.2 (chiém 20.83%) khdng sinh tong hop 1AA, 50% tong s6 vi khuan
cho ham luong IAA tir 0.08 - 10 pg/ml, 04 ching vi khuan (BP 1.1, BD 4.2, BD 7.1 va BP 8.3)
c¢6 ham luong 1AA sinh ra tir 10 - 50 pg/ml va 03 ching vi khuan (BP 1.3, BP 1.4 va BD 5.3)
chiém 12.50% c6 ham lugng IAA sinh tong hop > 50 pg/ml (Hinh 5).

Két qua dit liéu ¢ Bang 1 thé hién, 24 ching vi khuan c6 kha ning sinh tong hop IAA ¢6
su khac biét ¥ nghia vé mit théng ké. Ham luong IAA sinh tong hop cua 24 ching vi khuan nay
dao dong tir 0 - 71.21 pg/ml. Trong d6, kha ning sinh tong hop IAA cua vi khuan BD 1.4 cao
nhat v6i ham luong IAA sinh ra dat 71.21 pg/ml. Két qua nay cao hon so véi nghién ctru cia
Agustian va cong su (2010) va ctia Herlina va cong sy (2017). Vi vay, chung vi khuin BD 1.4
duogc lua chon dé thuc hién thi nghiém tiép theo.

Hinh 5
Biéu Do vé Ty Lé Phan Tram cdc Ching Vi Sinh dwoc Phdn Nhém theo Ham Lwong 1AA Sinh
Tong Hop trong Méi Truong Nhan Nudi

T¥ 1é céc chiing vi khuéin
theo ham lwrgng IAA sinh tong hop

12.50%

= Ham luong TAA: 0 (ug/ml) = Ham lrong IAA: 0,08 - 10 (ug/ml)
= Ham luong TAA: 10 - 50 (ug/ml) Ham luong TAA: > 50 (ug/ml)

Nguon: Két qua phan tich di liéu cua nhém nghién ciu
Hinh 6

Sw Phan Ung v6i Thuoce Thir Salkowski ciia Dich Nudi Cdy sau Ly Tam Ching Vi Khudn BD 1.4
so voi Doi Chirng

a b
Ghi chu: a: Dich nudi cdy sau ly tim chung vi khuan BD 1.4 phan tmg véi thude thir Salkowski
i b: D61 ching
Nguon: Két qua phén tich dir liéu ctia nhém nghién cau
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4.3. Két qud dinh danh chiing vi sinh cé khd ning chiu nhiét va sin sinh 144

Vung gen 16S - rDNA cuia vi khuan BD 1.4 dugc khuéch dai bang phan tmg PCR véi cip
mdi 20F va 1500R. Két qua giai trinh ty cho thiy, chung BD 1.4 ¢6 d6 twong dong 99.72% vai
trinh ty gen ctia chung vi khuan Bacillus wudalianchiensis. Két qua dugc thé hién & Bang 2.

Bang 2
Két Qua BLAST Vung Gen 16S - Rdna ciia Vi Khudn BD 1.4
STT | Tén chiing | M s6 chiing so sanh | P$ twong dong (%) | P bao phii (%) Tén loai
1 | BD14 NR1577421 99.72 100 - d;?g;gﬁfensis

Nguon: Két qua xir Iy tir dit lidu diéu tra
Trinh ty ching vi khuin BD 1.4:

GCAAGTCGAGCGGACTTGACGGAGCTTGCTCTGTTCAAGTTAGCGGCGGACG
GGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGG
GGCTAATACCGGATATTCTTTTTTCTCCGCATGGAGAAGAATGGAAAGGCGGCTTCG
GCTGTCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCC
ACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGA
GACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGA
AAGTCTGACGGAGCAACGCCGCGTGAGTGAAGAAGGTTTTCGGATCGTAAAGCTCT
GTTGTTAGGGAAGAACAAGTACGGGAGTAACTGTCCGTACCTTGACGGTACCTAAC
CAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGC
GTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGCTTCTTAAGTCTGATGTG
AAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGAGGCTTGAGTGCAGA
AGAGGAGAGCGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAAC
ACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCGCGAAAGCGTG
GGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAA
GTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTG
GGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGC
GGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACA
TCCCGCTGACCGGTCTGGAGACAGATCTTTCCCTTCGGGGACAGCGGTGACAGGTGG
TGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCG
CAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTG
ACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGG
CTACACACGTGCTACAATGGATGGTACAAAGGGCTGCAAGACCGCAAGGTTTAGCC
AATCCCATAAAACCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAAGC
CGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTG
TACACACCGCCCGTCACACCACGAGAGTTTGCAACACCCGAAGTCGGTGGGGTAAC
CCTTACGGG

Cay phat sinh loai ctia chung BD 1.4 voi cac loai tham khao dugc xay du:ng theo phuong
phap Nelghbor Joining du:a trén khoang cach giira cac loai véi nhau. Két qua thé hién, chung BD
1.4 c¢6 mbi quan hé gan véi B. wudalianchiensis va khong twong dong véi loai gdy bénh
(Bacillus cereus), twong tu véi két qua BLAST trén NCBI (Hinh 7). Tir d6 c6 thé két ludn, chung
vi khuin BD 1.4 thuc loai B. wudalianchiensis. Bacillus wudalianchiensis 1a lodi vi khuén duoc
cong bd dau tién vao nam 2017 bai Liu va cong su (2017). Bén nam 2019, dya trén cac thdng sé
kiéu hinh, phan loai héa hoc va kiéu gen, Bacillus wudalianchiensis DSM 100757T da duoc
phan loai lai thanh Pseudobacillus wudalianchiensis (Verma & ctg., 2019).
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Qua nhiéu nghién ctru da dugc bao cao cho thdy, vi khuan Bacillus spp. c6 tiém ning timg
dung vao san xuit ché pham sinh hoc phuc vu ndng nghiép nho vao kha ning san sinh IAA hay
chéng chiu dugc stress nhu stress nhiét, stress man, ... Hai chuing PGPR B. megaterium A20, B.
subtilis A45 da duoc bao cdo 1a c6 kha ning san xuét ra hormone auxin IAA gitp thiic day su
phat trién cta r& dau phong (Yuttavanichakul & ctg., 2012). Nam 2015, Xu va cong su qua
nghién ctru cling cho thay, khi b sung vi khudn B. megaterium c6 kha nang san sinh IAA vao
dat giup dau phong phat trién tot hon (Xu & ctg., 2015). Tiém ning &tng dung trong san xuat Cay
trdng caa vi khuan B. wudalianchiensis cung duoc nghlen ctiru va cdng b trong cac nam gan
day. Nam 2017, Liu va cong su (2017) da tiét 16 vi khuan B. wudalianchiensis c6 kha ning chiu
duoc nhiét d6 cao. Loai vi khuan nay ciing da duoc bdo cao gilp cai thién ning suit cua cay
Camelina sativa (Miyashita & Fujitac, 2019). Bén canh do6, vi khuan B. wudalianchiensis ciing
thé hién tinh an toan va dugc tng dung trong ndng nghiép nhd c6 kha ning thic day su ting
truong thuc vat nhu phan giai 1an, san xuat IAA, siderphore, gitp thuc vat chéng chiu han han
hay stress man, ... (Vekataramappa & ctg., 2022). Tai Viét Nam, B. wudalianchiensis la mot loai
vi khuan méi nén can thuc hién cac nghién ciru sau hon dé hiéu ré vé cac co ché ma chiang vi
khuan nay giup kich thich qua trinh sinh truéng va phat trién cua cay trong.

Hinh 7

Cdy Phat Sinh Loai cua Chung BP 1.4 dwoc Xdy Dung dya trén Phdn Tich Trinh Ty 16S - Rdna
voi cdc Loai co Quan Hé Ho Hang Gan
Bacillus sp. (MN989044.1)

Oceanobacillus theyensis (KY608174.1)

= Bacillus badius (KT382256.1)

Domibacillus sp. (MW627393.1)

BDI.4

%0 Bacillus wudalianchiensis (NR 157742.1)

acillus wudalianchiensis

2L Bacillus wudalianchiensis (MK216761.1)

Bacillus cereus (NR 074540.1)

—_

0m
Nguon: Két qua xir Iy tir dit liéu diéu tra
5. Két luan & goi y

Tir 08 mau dat trong dau phong thu thap tai tinh Binh Dinh, 24 ching vi khuan chiu nhiét
d6 cao da duogc lua chon. Trong do, kha nang sinh téng hop IAA cua ching vi khuén BD 1.4 dat
cao nhat véi ham lugng IAA dat 71.21 pg/ml sau 48 gio nudi cy. Két qua dinh danh sinh hoc
phén tir cho théy, chung vi khuan BP 1.4 tuong dong 99.72% véi chung B. wudalianchiensis
NR1577421. DBé tmg dung cia chung BD 1.4 trong san xuit nong nghlep, can thyuc hién khao sat
cac diéu kién, moi truong nudi cay va thoi glan bdo quan tthh hop dé kha nang s1nh tong hop
IAA cua chung vi khudn nay dat hiéu qua tot. Ngoai ra, can phai c6 cac danh gia vé kha ning
gay bénh cho ciy trong, con ngudi va dong vat dé dam bao vé tinh an toan ciia chung vi khuan B.
wudalianchiensis BD 1.4.
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