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N4m Pyricularia oryzae 1a mét trong nhitng d6i tuong gay
bénh dao dn & cay lta. Co ché lay nhidm la xam nhidm truc tiép
qua mang sinh chat, tiét ra doc td té bao va hinh thanh té bao
truyén nhiém chuyén gay bénh cho cay Ita & mot sé loai (Muni &
Nadarajah, 2014). Vi vay, ché pham chtra c4c hoat chat sinh hoc
tir vi sinh vat c6 kha nang khang nim gay bénh va khéng gay hai
cho con nguoi V&i méi truong, 1a bién phap day tiém niang dé
quan ly ndm gay bénh trén lda. Thudc nhém vi sinh vat c6 logi, Vi
khuan va xa khuan ving ré duoc biét d&én 1a nhoém tng dung kha
nang dbi khang trong viéc phong tri bénh do nim gay ra. Nghién
ctru nay da sang loc dugc 11 ching xa khuan va 10 chang vi
khuan c6 hoat tinh chitinase cao, tir 09 mau dat vang ré lda tai
tinh Kién Giang. Trong d6, chung B.KG4.1 va S.KG1.1 c6 tiém
ning Gc ché nam Pyricularia oryzae manh bang phuong phap
dong nudi ciy véi hiéu suit ddi khang lan luot dat 90.9% va
87.41% sau 15 ngay. Hiéu suat dbi khang voi nam Pyricularia
oryzae cua cac chung vi khuan c6 méi twong quan ty I¢ thuan voi
kha ning tiét chitinase ngoai bao cua ching. Dya trén dic diém
mo ta hinh thai va giai trinh tu gen 16S-rRNA, chung S.KG1.1
dugc xac dinh la Streptomyces carpinensis va chung B.KG4.1
thuoc nhom Bacillus amyloliquefaciens. Véi nhitng dic diém trén,
Bacillus amyloliquefaciens B.KG4.1 va Streptomyces carpinensis
S.KG1.1 c6 tiém nang khai thac trong san xuat ché pham chira cac
hoat chat sinh hoc trong phong trir nam Pyricularia oryzae gay
bénh trén lda.

ABSTRACT

The fungus Pyricularia oryzae is one of the agents
causing rice blast disease. The mechanism of the infection is
directing penetration through the plasma membrane, secreting
cytotoxins, and forming infectious cells specialized for causing
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disease in rice plants in some species (Muni & Nadarajah,
2014). Therefore, biological products containing
microorganisms that can antagonize fungal pathogens and are
environmentally friendly, are promising measure to control this
disease. Among the beneficial microorganisms, bacteria and
rhizosphere actinomycetes are known as potential antagonistic
groups in disease prevention caused by fungi. This study
screened 11 actinomycetes and 10 bacteria with high chitinase
activity from 09 rice rhizosphere soil samples in Kien Giang
province. Among them, strains B.KG4.1 and S.KG1.1 have
strong potential to inhibit Pyricularia oryzae fungus by co-
culture method with antagonistic effectiveness reaching 90.9%
and 87.41% after 15 days, respectively. Antagonistic activity to
fungal pathogens of bacterial strains was positively correlated
with their ability to secrete extracellular chitinase. Based on the
morphological characteristics and 16S-rRNA gene sequencing,
strain S.KG1.1 was identified as Streptomyces carpinensis and
strain B.KG4.1 belongs to the Bacillus amyloliquefaciens group.
With these characteristics, Bacillus amyloliquefaciens B.KG4.1
and Streptomyces carpinensis S.KG1.1 have the potential to be
exploited in the production of biological products to control the
fungus Pyricularia oryzae causing rice blast disease.

1. Giéi thiéu

Cay lla gao (Oryza sativa L.) thuong duoc trong ¢ khu vuc Bong Bang Séng Curu Long
(PBSCL) va 1a mét trong nhiing cay tréng cung cip dinh dudng quan trong ciia nuée ta. Trong
thoi gian gan ddy, bénh dao 6n trén ciy lta di tré nén phuc tap hon tai tinh Kién Giang, anh
huong dén nang suit va san luong lGa, gao (P. T. T. Nguyen, 2016; Vu & ctg., 2020). Nim
Pyricularia oryzae Cav. gay bénh dao 6n 1 trong nhitng dich hai nghiém trong nhat trén cay lda
& DBSCL (Nguyen & Nguyen, 2016). Bénh dao 6n trén cay lta (Pyricularia oryzae) thuong
Xuat hién trén ddt than, 14, ¢ bong va gay hai ¢ cac qua trinh sinh truong cua cdy lta (Muni &
Nadarajah, 2014; Nguyen & Nguyen, 2016). Nhiéu giéng lda cai tién c6 chira gen khang bénh
dugc dua vao canh tac, nhung hau nhu kha ning khang bénh cia céc giong lta nay chi kéo dai
hon 03 nam, béi vi cac nam gay bénh dao 6n dé phat sinh loai ¢ doc tinh méi (Fukata, Erbon, &
Kobayashi, 2007). Do d6, mot huéng tiép can khéc I1a ché pham chira hoat chat sinh hoc tir cac vi
sinh vat c6 tiém ning kiém soat dich bénh va vira than thién hon voi con ngudi, moi truong.
Trong nhdm vi sinh vat c6 ich duoc tng dung trong quan ly dich hai trén cay trong, vi khuan va
xa khuan vuing ré dugc biét ¢én nhu nhom vi sinh vat c6 tiém ning wc ché va phong trir mot sb
bénh hai do nim gay ra (Nguyen, Nguyen, & Nguyen, 2014; Nguyen & Nguyen, 2016). Co ché
d6i khang nhu: tiét enzymes chitinases ly giai vach t& bao ndm bénh, hinh thanh siderophores,
san xuat khang sinh c6 phé tac dung rong, canh tranh nguon dudng chat, khéng gian sinh séng
Vi cac tac nhan gay bénh. Ngoai ra, vi khuan va xa khuan con c6 kha niang thuc déy tinh khang
bénh cua cay trong (Jog, Nareshkumar, & Rajkumar, 2012; Nguyen & ctg., 2014). Cac loai thubc
sinh hoc duogc hinh thanh va phét trién dua trén cac co ché nay. Dac biét, viéc phat trién thudc
trir ndm cd chira c&c hoat tinh sinh hoc cao tir qué trinh nhan nudi vi sinh vat dbi khang dé phong
trir bénh & phan trén mat dat 1a chién luoc dung dan. Do d6, huéng nghién ctu nay duoc thuc
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hién nham muc tiéu (i) lya chon cac chung vi sinh vat ddi khang trong dat tréng lua va (i) danh
gia su twong quan giira kha ning tiét enzyme chitinase ngoai bao va déi khang nam bénh cua céc
chang vi sinh vét nay. Cac thi nghiém duoc thuc hién nhim muc dich phat trién thudc sinh hoc
dang long chtra enzyme chitinase ngoai bao va cac hop chat khac dé phong trir ndm Pyricularia
oryzae, lam giam di 6 nhim moi trudng do céc loai hda chat ndng nghiép khé phan hay, c6 hoat
tinh tuong tu.

2. Co so 1y thuyét

Enzyme chitinase c6 kha niang phan huy chitin, thanh phan chinh hinh thanh té bao cua
nim méc ciing nhu cac loai nam gay bénh trén thuc vat. Cac chung vi sinh vat phan lap tir dat
ving ré cay trong c6 kha ning phan giai chitin théng qua viéc sinh tong hop enzyme chitinase
xUc tac thay phan lién két 1.4 glucoside (Dai, Hu, Huang, & Li, 2011). Enzyme chitinase tir Vi
sinh vat c6 hoat tinh cao ngay cang duoc chi y, tao diéu kién cho viéc nghién ctiu, san xuat cac
ché pham chitinase va ting dung chung trong doi séng. Nhiéu chung vi khuan, xa khuan ving ré
€6 kha nang kich thich sinh truong thuc vat va sinh enzyme chitinase dugc su dung nhu tac nhan
kiém soét sinh hoc nam bénh (Nguyen & ctg., 2014).

Xa khuan (Actinobacteria) thuoc mét trong nhiéu nhém Phong Trir Sinh Hoc (PTSH) c6
tiém niang dang ké trong viéc san xuat nhiéu enzyme thuy giai (chitinase, cellulase, protease) voi
hoat tinh manh, ciing nhu tong hop cac hop chat khang sinh cd tiém ning chong lai nam cao. Xa
khuan con tham gia vao céc chu trinh chuyén hda vat chat ty nhién va kich thich qué trinh sinh
truong cua cay trong (L. T. P. Nguyen, 2016).

Vi khuan vuing ré kich thich ting truong thyc vat (PGPR) la nhdm vi sinh vat c6 kha
nang thuc day sy phét trién cua cay trong. Pseudomonas va Bacillus 1 hai chi vi khuan thuong
duogc tim thay trong nhém PGPR. Chiing c6 kha ning cai thién su phat trién caa cay trong bang
cach tao ra c&c chat thac day ting truong va bao vé cay khoi céc tac nhan gay bénh. Ching co
nhiéu co ché phong bénh nhu: tiét siderophores, hinh thanh hoat chat khang sinh c6 pho tac dung
rong, tiét enzymes chitinase, glucanase pha huy véach té bao nim bénh, xam chiém khéng gian
SOng Vi cac tac nhan gay hai. Ngoai ra, PGPR con ¢ tiém nang thirc day tinh khang bénh ¢ cay
trong (Nguyen & ctg., 2014).

Nguon vi sinh vat ban dia c6 ich trén h¢ sinh thai ving lia PBSCL rat da dang vé chang
loai, dang dwoc nghién ciu, ung dung va bao ton. Viéc khai thac hé vi sinh vat ban dia cé ich
nay rat quan trong dé giGp nganh san xuét lda & nuéc ta duy tri va phat trién nén néng nghiép
bén vitng. PTSH 13 huéng nghién ctru dang dugc khai thac va c6 tiém nang ang dung trong canh
tac ndng nghiép sach. Do d6, PTSH can nghién ciu thém cac khia canh tich cuc cua ngudn tai
nguyén phong phu nay. Diéu nay gilp tai thiét 1ap can bang trong hé sinh thai va tao nén tang
cho ndng nghiép sach, hudng dén san pham néng nghiép an toan.

3. Phwong phap nghién ciru

3.1. Thu va xit Iy méu

Cac ruong lGa vao thoi gian dé nhanh dén trd bong duoc chon dé thu mau. G mdi rudng
thu 05 diém theo dudng chéo géc (Amin, Ashraf, & Khosrow, 2014). Mai diém chon 01 bui lda
phét trién binh thuong va khong nhidm bénh dé thu mau. Tién hanh nhé bui lGa 1&n khoi mat dat,
sau d6 dung tay gii nhe phan dat dinh trén bé mat ré lta. Cac mau dat dwoc bao quan trong bao
zipper riéng, ghi 10 dia chi va Iuu giit lanh & 4°C.
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3.2. Phén ldp xa khudn va vi khudn tiv cic méu dit thu thap

Phirong phdp phdn 1p xa khudn: Pha loing mau dat bang nudc cét tiét trang, trai mau
déu 1én dia Petri c6 chira moi truong Gause | (tinh bot tan - 20.0 g/l; K;HPO4 - 0.5 gll;
MgSQO,.7H,0 - 0.5 g/l; KNO3 - 1.0 g/l; NaCl - 0.5 g/l; FeSO,4 - 0.01 g/l va agar - 20.0 g/I; pH
7.2) véi 100pl dung dich mau pha lodng va u ¢ 37°C trong 05 dén 07 ngay. Quan sat va xac dinh
cac hinh thai dic trung ctia nhom xa khuan bang cach cy chuyén chiing trén moéi truong Gause |
cho dén khi thu duoc cac chung thuan, khdng bi nhiém tap loai khac (Nguyen & ctg., 2021). Dic
diém cAu trdc chudi sinh bao tir duoc xac dinh trén tidéu ban phong am bing kinh hién vi quang
hoc véi vat kinh 100X. Bao quan céc chung phan 1ap bing glycerol 15%, ¢ -80°C.

Phuong phéap phan 1ap vi khuan: Mau dat thu thap duoc pha lodng va trai déu trén mai
truong TSA, King’s B, u & 30°C trong 48 gio, sau d6 s& cay chuyén ting ching véi hinh thai
khuan lac khac nhau va phan loai ting ching theo phwong phap nhuém Gram (Nguyen, 2013;
L. T. P. Nguyen, 2016). Bao quan cac ching phan Iap bang glycerol 15%, trong diéu kién lanh
dong (-80°C).

3.3. Pdnh gid khd ndng phdn gidi chitin cia vi khuan va xg khudn dwec phan lgp

Céc chung vi khuan va xa khuan duoc sang loc kha ning sinh chitinase, bang cach nudi
cay trén méi truong dinh dudng c6 chira nguodn co chat 1a chitin (Na;HPO, - 6.0 g/l; KH,PO, -
3.0 g/l; NH4CI - 1.0 g/I; NaCl - 0.5 g/l; yeast extract - 0.05 g/l; agar - 15.0 g/l va chitin huyén phu
1% (w/v), pH 7) (Nguyen & ctg., 2014). U & 30°C trong 05 ngay, vong tron phan giai biéu hién
hoat tinh chitinase dugc nhan dién bang thudc thir Lugol 1% (Dai & ctg., 2011; Nguyen, 2012).
Thi nghiém duoc 13p lai 03 lan/chung vi khuan hoic xa khuan. Cac chung vi khuan va xa khuan
c6 tiém nang phan giai chitin duoc chon dé thuc hién cac khao st tiép theo.

3.4. Pdnh gid khd nang déi khang nam Pyricularia oryzae cia cac ching vi sinh phan
ldp dwot trong diéu kién phong thi nghiém

Thi nghiém duoc bé tri hoan toan ngiu nhién (RCD) va thuc hién theo phwong phap
ddng nudi cay trén dia Petri chira méi truong PDA. Mdi ching vi khuan va xa khuan duoc sang
loc & khao sat trén 1a mot nghiém thuc, 1ap lai 03 1an. Nam Pyricularia oryzae duoc cung cap tir
b chung vi sinh vat (HBCM) thudc trung tm Coéng nghé Sinh hoc Thanh phé H6 Chi Minh.
N4am Pyricularia oryzae dwoc nudi ciy trén méi truong PDB ¢6 bd sung agar trong 07 ngay va
nudi cac chung phan lap dugc trén méi trudng TSA (d6i v6i vi khuan) va Gause I (d6i véi xa
khuan). Dung b khoan duc thach c6 duong kinh 05mm da duoc hap vé tring nhan nhe 1én bé
mit dia nudi cay dé tao tan nim, chuyén tan ndm sang dia moéi trudng PDA, sao cho tan niam
cach mép dia petri 1a 03cm. Sinh khéi cua cac ching phan lap dugc cay ria mot duong thang c6
chiéu dai 4.5cm Ién bé mat dia moi truong cé chira ndm Pyricularia oryzae. U cac dia thi nghiém
& nhiét d6 30°C. Pia ddi ching chi cdy nam Pyricularia oryzae. T4t ca cac budc trén déu duoc
thuc hién trong ti cay vo tring. Chi tiéu thi nghiém duoc lay sau 03, 07, 11, va 15 ngay nudi cay
bang cach do ban kinh tan nam nho thude do dién tir, tir d6 sang loc dwgc cac chang vi sinh co
tiém nang d6i khang véi nam Pyricularia oryzae (Nguyen & ctg., 2014; L. T. P. Nguyen, 2016).

Phan tram @c ché toc do lan to caa ndm duoc xac dinh theo cong thic: | =((R-r) *100)/R
(L. T. P. Nguyen, 2016). Trong d6, |: phan trim tc ché toc do lan to ciia nam bai chang vi sinh
khao sét; R: ban kinh cua hé soi ndm trong dia d6i chitng (mm); r: ban kinh cua hé soi nim trong
dia thi nghiém cé chia chung vi sinh khao sat (mm).
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3.5. Binh danh chiing vi khudn va xa khudn c6 khd ndng doi khang manh véi ndm gay bénh

Chung vi khuan va xa khuan khao sat ¢ thi nghiém trén duoc tach DNA téng sé diwa vao
phuong phap cua Cinkocki va cong su (2021). DNA sau tach chiét dugc khuéch dai ving gen
16S-rRNA bing phan @ng PCR (Polymerase Chain Reaction) véi cip moi  20F
(AGAGTTTGATCATGGCTCAG), 1500R (GGTTACCTTGTTACGACTT) theo Chutima,
Sompong, Chanitchote, Sudathip, va Jirawan (2017) véi chu trinh PCR nhu sau 95°C - 05 phit,
30 chu ky lap lai tiép theo (95°C - 30 gidy; 55°C - 40 gidy; 72°C - 90 gidy) va 72°C - 05 phuit.
Téng thé tich phan tng 1a 25l (Chutima & ctg., 2017). San phdm PCR duogc kiém tra kich thudc
bing cach chay dién di trén nén gel argarose 0.8% voi thang DNA 1kb (hdng san xuat
Fermentas, Durc). San pham PCR duoc tinh sach bang kit Isolate 11 PCR (hdng san xuit Bioline,
Anh). DNA sau khi tinh sach duoc giai trinh ty doan gen 16S-rDNA bang bo hda chat BigDye™
Terminator v3.1 Cycle Sequencing Kit (hdng san xuat Thermo Fisher Scientific, Hoa ky) trén
méy ABI 3500 (3500 Series Genetic Analyzers) (Chutima & ctg., 2017). Két qua giai trinh ty
dugc danh gia, phan tich vai co so dir liéu vung gen 16S-rRNA trén trung tdm Thong tin Céng
nghé sinh hoc Québc gia (NCBI) bang céng cu ATCC va BLASTN. Xay dung cay pha hé theo
phuong phap Neighbor Joining bang pham mém Megall véi bootstrap 1,000 lan lap lai.

3.6. Phuwrong phdp xir 1y sé liéu

S6 lieu duwong kinh vong phan giai chitin va sé liéu thi nghiém kha ning d6i khang duoc
danh gia théng ké bang phan mém SAS 8.1 trong phan tich ANOVA qua phép thir Duncan &
murc ¥ nghia 5%. D6 thi thé hién su twong quan duoc v& bang phan mém Microsoft Excel 2019
(Clustered column - Line on Secondary Axis: Cot dugc nhém - Buong trén truc phu).

4. Két qua nghién ciru va thio luin
4.1. Két qud phan Igp xa khudn va vi khudn tie mdu d@dt viing ré trang l0a ¢ tinh Kién Giang

Céc vuon trong lla tai tinh Kién Giang co pH dat dao dong tir 3.8 dén 7.5, phan I6n trong
laa nudc vai giéng trong rat da dang (ST25, RVT, Dai thom 8), dugc ghi nhan trong qué trinh
thu thap mau (Hinh 1).

Bang d4 thu thap mau déat viing ré IGa tai tinh Kién Giang

Ch thich. ABx, AB. Tinh thu 3u, x S0 thiz by aron

Google Earth

Hinh 1. Bang dd thu thap mau tai khu vuc tinh Kién Giang

Ngudn: Két qua thu thap cua nhém nghién ciru va dwoc vé bang phian mém Google Earth Pro
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Tir 09 mau dat ving ré laa da phéan 1ap duoc 30 ching vi sinh vat trén moi truong dic
trung véi cac dac diém khuan lac khac nhau. Trong d6, hinh dang chudi bao tir, mau sic khuan
lac duya trén bang mau chi Streptomyces cua nghién ctiu Tresner va Backus cho thay 14/30 ching
vi sinh thuéc nhém xa khuan (Tresner & Backus, 1963). Cac chung nay c6 chudi bao tir dang
thing hoic dang soin voi ba nhém mau (Xam, nau, va tring) xuit hién véi sé luong va ty Ié
khéc nhau (Hinh 2 va Bang 1).

| B T
. = b e

Khuén lac

tron. ba mit Bao tirxép  Khuan lac tron, Bao tir Khuan lac tron,  Bao tir xép
b()r’1 6D, thanh dang  bé mat bong xep thanh bé matbong  thanh chuodi
ong xop, thang X0p, mau nau dang soan  Xop, mau xam thang
mau trang
Chiing S.KG1.1 Chiing S.KG5.1 Chiing S.KG9.1

Hinh 2. Bic diém mau sic khuan lac va chudi bao tir dai dién cho 03 nhém xa khuan duoc
phén 1ap tai 09 rudng trong lla tai Kién Giang trén moi truong Gause |

Ngudn: Két qua quan st hinh anh caa nhém thyc hién

Bang 1
Sy phén b theo nhém mau cua 14 chiing xa khuan
STT Nhom mau S6 chiing Ty 18 (%)
1 Xam 9 64.29
2 Nau dat 2 14.29
3 Tring 3 21.42

Ngudn: Két qua théng ké dit liéu ciia nhém thyc hién

Duya vao dic diém khuan lac (hinh tron, oval va elip) véi két qua nhuom gram cua 16/30
chang vi sinh con lai duoc phan 1ap cho thay ching thudc nhém vi khuan. Trong do, té bao cua
16 chang vi khuan phan Ién 1a hinh que va hat d¢au (Hinh 3), dugc phan thanh 02 nhém: Vi
khuan gram duong (B.KGl1.1; B.KG1.2; BKG2.1; B.KG2.2; B.KG3.1; B.KG4.1; B.KGS5.1;
B.KG7.2; B.KG7.3; B.KG9.1; B.KG9.2; B.KG9.3) va vi khuan gram am (B.KG3.2; B.KG3.3;
B.KG6.1; B.KG7.1).

Khuan lac hinh oval, Vi khuan Khuan lac tron, . 2 n
PO X Vi khuan gram am,
be mat xu xi, mau gram duong, bé mat tron, N n
", N N N hinh hat dau.
trang vang hinh que mau vang nhat
Ching vi khuan B.KG1.1 Ching vi khuan B.KG6.1

Hinh 3. Hinh anh dai thé va vi thé ching B.KG1.1 va B.KG 6.1 trén méi truong TSA
Ngudn: Két qua quan sat dir liéu cua nhém thyc hién
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4.2. Két qud khd nang phén gidi chitin ciia vi khudn va xa khudn dwoc phan lip

Su hinh thanh enzyme chitinase cua céc chung xa khuan va vi khuan dugc quan st trén
mdi trudng thach chira co chat chitin. Sau 05 ngay u, 10/16 chung vi khuan (chiém 62.5%) va
11/14 ching xa khuan (chiém 78.57%) hinh thanh vong phan giai chitin (vong sang) xung quanh
khuan lac nén c6 kha niang hinh thanh enzyme chitinase (Bang 2). Kha ning tong hop enzyme
chitinase dwoc nhan biét diwa trén sy phan giai co chét chitin chira trong méi truong, bang thudc
thir Lugol 1%. Dya vao vong sang hinh thanh xung quanh khuan lac, cac chung co duong kinh
vong phan giai chitin dao dong tir 15mm dén 41mm (Bang 2, Hinh 4), cao hon nghién ctu cua
Nguyen va Nguyen (2016), Nguyen va cong su (2021) vé danh gia tiém ning hinh thanh enzyme
chitinase cua cac chung vi khuan va xa khuan. Chang vi sinh vat c6 kha niang phan giai chitin
duoc chon dé tiép tuc thyc hién danh gia kha nang déi khang nim Pyricularia oryzae.

Bang 2
Puong kinh vong phan giai chitin caa cac chung vi khuan va xa khuan phan lap duoc, sau 05 ngay
STT Chiing vi sinh vat Pwong kinh vong phén giai chitin (mm)

1 B.KG1.1 0%

2 B.KG1.2 33.23°
3 B.KG2.1 29.60¢
4 B.KG2.2 0%

5 B.KG3.1 18.33'
6 B.KG3.2 0%

7 B.KG3.3 21.33"
8 B.KG4.1 41.67°
9 B.KG5.1 27.80°
10 B.KG6.1 0%

11 B.KG7.1 19.17'
12 B.KG7.2 0%

13 B.KG7.3 27.37%
14 B.KG9.1 16.17
15 B.KG9.2 31.23°
16 B.KG9.3 o«

17 S.KG1.1 29.63¢
18 S.KG2.1 28.73%
19 S.KG3.1 28.57%
20 S.KG3.2 31.47°
21 S.KG3.3 26.17"
22 S.KG4.1 26.90"
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STT Chiing vi sinh vat Pwong kinh vong phéan giai chitin (mm)
23 S.KG5.1 15.83!
24 S.KG5.2 0%
25 S.KG6.1 15.87)
26 S.KG7.1 24.53°
27 S.KG7.2 0%
28 S.KG7.3 22.27"
29 S.KG8.1 0%
30 S.KG9.1 15.07}

Trung binh 17.69
CV (%) 5.28
P <.0001
Ghi chu:

- S6 ligu duoc chuyén déi sang (X+0.5)1/2 truge khi thong ké bang phan mém SAS 8.1

- Trén cung mét cot, cac sb lieu trung binh c6 ki ty theo sau giéng nhau dugc xem khodng cé su khéc biét qua phép
kiém dinh Ducan

Ngudn: Két qua phan tich va xir Iy s6 liéu cua nhom nghién ctu

7-”[](1!]!” EER AN IR B | L) II'

314 15 o 12 13 14 8 910111213 1415

Po6i chirng B.KG4.1 S.KG1.1

Hinh 4. Vong phan giai chitin (vong sang) xung quanh khuan lac
cua chung B.KG4.2 va chung S.KG1.1

Ngudn: Két qua quan sat hinh anh cua nhém nghién ctu

4.3. Két qud danh gid kha néing déi khang ndm Pyricularia oryzae ciia cdc chiing phén
lap dwoc trong diéu ki¢n phong thi nghiém

Tur két qua thi nghiém trén, cac chung sang loc c6 tiém nang sinh tong hop enzyme
chitinase duoc sir dung cho thir nghiém nay. Két qua kha nang déi khang nam Pyricularia oryzae
cua cac chung xa khuan va vi khuan sau 03 ngay, 07 ngay, 11 ngay, va 15 ngay duoc thé hién
thong qua phan trim @c ché toc do lan to ndm & cac nghiém thirc dong nudi ciy véi chung sang
loc so véi nghiém thire ddi chung (Bang 3, Bang 4 va Hinh 5).
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Bang 3

Phan trim @c ché toc do lan to ndm Pyricularia oryzae cua 10 chung vi khuan phan lap trong dit
viing ré lua tai tinh Kién Giang

Phdn trim irc ché téc dj lan to ndm (%)

STT Tén chuang Sau 03 ngay | Sau 07 ngay | Saullngay | Sau 15 ngay
1 B.KG1.2 0¢ 63.97" 73.43" 81.03"
2 B.KG2.1 o 63.69" 71.75" 80.12°
3 B.KG3.1 4.20° 13.69° 13.98" 45.78"
4 B.KG3.3 17.23° 66.48" 69.59° 80.12"
5 B.KG4.1 60.08° 79.75°% 85.34° 90.90°
6 B.KG5.1 o¢ 49.30° 58.66" 69.88°
7 B.KG7.1 o 52.65° 60.33" 67.47"
8 B.KG7.3 0¢ 52.51° 32.09° 57.23°
9 B.KG9.1 7.52° 14.53¢ 10.43° 38.55¢
10 B.KG9.2 o 63.97° 72.64" 79.52°

Trung binh 8.90 52.05 54.82 69.06
CV (%) 22.19 5.17 3.26 1.23
P <.0001 <.0001 <.0001 <.0001
Ghi chu:

- S6 liéu dugc chuyén ddi sang (X+0.5)1/2 trude khi thdng ké bang phan mém SAS 8.1

- Trén clng mot cot, cac so lidu trung binh ¢6 ki tu theo sau gidng nhau duoc xem khong c6 su khac biét qua phép
kiém dinh Ducan

Ngudn: Két qua xu ly va phan tich sé liéu cua nhom thuc hién

Sau 03 ngay theo ddi, 04/10 chung vi khuan trong nghién ctu c6 kha nang @c ché hé soi
nim phét trién véi phan tram e ché trung binh 12 8.9% (Bang 3). Tai thoi diém nay, cd thé mot
s6 chang vi khuan dang déan thich ang voi diéu kién sinh truéng méi va bat dau kich hoat co ché
dbi khang. Sau 07 ngay, phan tram tc ché nam bénh trung binh dat 52.09%. Trong do6, ching
B.KG4.1 ¢c6 phan tram wc ché cao nhat sau 07 ngay (79.75%). Sau 11 ngdy, phan trim tc ché
trung binh caa 10 chung vi khuan nay tang 1én, dat 54.82%. Ban kinh tan nam trong cac dia dong
nudi cdy phan 16n khong ting, co xu huéng giam di khi cac soi nam tiép xic gan voi khuan lac
vi khuan va c6 dau hiéu bi ngung phat trién so véi soi nAm ¢ dia d6i chung. O ngay tht 15, phan
tram ¢ ché nam bénh trung binh caia 10 ching vi khuan tang 1.25 lan so véi 11 ngay (phan trim
rc ché trung binh sau 15 ngay dat 69.06%). Trong d6, chung B.KG4.1 ¢6 phan trim ¢ ché nim
1a 90.9% sau 15 ngay. Su khac biét giir cac s6 liéu co y nghia vé mat phan hang thdng ké qua
phan mém SAS 8.1 so vai 10 chung vi khuan con lai (Hinh 5).

Su uc ché phat trién nAm Pyricularia oryzae cua cac chang vi khuan trong nghién cau
nay & ngay thir 07 cao hon so véi nghién ctru ciia Phung, Tran, va Ho (2023) khi hiéu qua wc ché
trung binh caa vi khuan Bacillus spp. dén téc do sinh truong cia soi nAm chi dat 53.72% & ngay
thi 09 (Phung & ctg., 2023). Kha ning ciing nhu tiém ning d6i khang nim Pyricularia oryzae
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cua cac chang vi khuan phan Iap tir dat ving ré lGa véi ty 1& d6i khang cao trén 50% da duoc
ching minh trong nghién ctu cua Dang (2013); Nabila va Kasiamdari (2021). Trong thi nghiém
nay, chung vi khuian B.KG4.1 duoc danh gia 1a c6 tiém ning sinh chitinase va déi khang nim
Pyricularia oryzae tuong ddi tét qua cac ngay theo ddi, dat phan trim wc ché nim cao nhét sau
15 ngay (90.9%). Do @06, chang vi khuan B.KG4.1 dugc chon dinh danh sinh hoc phan t.

Sau 03 ngay Sau 07 ngay Sau 11 ngay Sau 15 ngay

B.KG4.1

B.KG1.1

Poi chirng

Hinh 5. Khuan lac nam Pyricularia oryzae & nghiém thirc ddng nudi cay voi chung vi khuan
B.KG4.1 va xa khuan S.KG1.1 so véi nghiém thirc dbi ching, sau cac méc thoi gian theo doi

Ngudn: Két qua quan sat va ghi nhan hinh anh caa nhém thyc hién
Bang 4

Phan tram tc ché toc do lan to nAm Pyricularia oryzae caa 11 chung xa khuan phan Iap trong dét
vling ré lua tai tinh Kién Giang

Phdn trdm iic ché téc dé lan to nam (%)

STT Tén chiing Sau 03 ngay | Sau 07 ngay | Sau 1l ngay | Sau 15 ngay
1 S.KG1.1 26.47° 73.18° 79.82° 87.41°
2 S.KG2.1 0.56" 13.27° 32.38% 61.45%
3 S.KG3.1 0° 40.36" 54.73° 66.02%
4 S.KG3.2 2.4° 12.01° 12.40° 42.35"
5 S.KG3.3 0.56™ 48.60° 62.40° 75.91°
6 S.KG4.1 0.56™ 13.69° 29.52° 55.24°
7 S.KG5.1 0° 3.28¢ 13.50" 22.53°
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STT Tén ching Sau 03 ngay | Sau 07 ngay | Saullngay | Sau 15 ngay
8 S.KG6.1 0° 12.85° 34.55% 56.87°
9 S.KG7.1 0° 48.60° 64.56" 75.90°
10 S.KG7.3 0° 14.25° 37.40° 59.11°
11 S.KG9.1 0° 44,13 58.66™ 70.48"
Trung binh 2.78 29.48 43.63 61.21
CV (%) 31.75 11.09 4.17 3.02
P <.0001 <.0001 <.0001 <.0001
Ghi chu:

- S6 liéu dugc chuyén ddi sang (X+0.5)1/2 trude khi thdng ké bang phan mém SAS 8.1

- Trén ciing mét cot, cac sé ligu trung binh c6 ki tu theo sau gidng nhau duoc xem la khdng c6 su khac biét qua phép
kiém dinh Ducan

Ngudn: Két qua xu ly va phan tich sé liéu cua nhom thuc hién

Két qua sé liu & Bang 4 cho thay, 11 chung xa khuan ton tai trong dat vaing ré IGa, ngoai
tiém ning san Xuat va tong hop enzyme chitinase ma con ¢ tiém nang ¢ ché nam Pyricularia
oryzae. Sau 03 ngay, 04/11 ching xa khuan dugc khao nghiém cé kha ning @c ché toc do phat
trién ctia soi nam, phan tram wc ché trung binh sau 03 ngay dat 18.06% (Bang 4). Tai thoi diém
nay, mot s6 chung xa khuan dang dan thich nghi voi méi truong va bat dau kich hoat co ché ddi
khang. Sau 07 ngay, 11 chung xa khuan dwoc nhan xét déu cd kha niang wc ché toc do sinh
truong cua soi NAm vaéi phan tram Gc ché trung binh dat 29.48%. Chung S.KG1.1 ¢6 phan trim
rc ché nam bénh cao nhat & ngay thir 07 (73.18%). Sau 11 ngay, phan trim wc ché trung binh
cta 11 ching xa khuan nay ting 1.47 1an so véi sau 07 ngay (phan tram wc ché nim bénh trung
binh sau 11 ngay dat 43.63%). Tai thoi diém nay, téc do lan to ndm & ving tiép giap vaéi khuan
lac xa khuan trong cac dia dong nudi cay hau nhu khong phat trién d6i véi dia ndm ddi chung. O
ngay thi 15, phan tram &c ché nim bénh trung binh caa 11 chung xa khuan tang 1.4 lan so véi
ngay thi 11 (phan trim Gc ché trung binh sau 15 ngay dat 61.21%). Trong d6, chung S.KG1.1 ¢6
phan tram Gc ché cao, sau 15 ngay (dat 87.41%). Su khéc biét giir cac s liéu c6 ¥y nghia vé mat
phan hang thong ké qua phan mém SAS 8.1 vai 11 chung xa khuan con lai (Hinh 5).

Nghién ciru ndy cho thdy, phan tram Gc ché téc do sinh truéng cua to ndm Pyricularia
oryzae tai thoi diém 07 ngdy cao hon so véi khao sat cua Pang Nguyét Qué vé hiéu suat doi
khang cua ching xa khuan S17-MBL va S31-MCM Ién su sinh truong cia soi nam chi dat
60.74% & ngay thu 07 (Dang, 2023). Hiéu suat d6i khang nam Pyricularia oryzae cia céc ching
xa khuan sang loc tir dat vang ré lda & tinh Kién Giang ciing trong ddng trong két qua nghién
ctru ctia Chaiharn, Theantana, va Pathom-aree (2020), Nguyen va cong su (2021) véi hiéu suat
d6i khang trén 60%. Trong thi nghiém nay, chung xa khuan B.KG4.1 c6 tiém ning san xuat
enzyme chitinase va wc ché nim Pyricularia oryzae tuong ddi tot qua cic ngay theo ddi, dat
phan trim ¢ ché nam cao nhat sau 15 ngay (dat 87.41%). Vi vay, Chung xa khuan S.KG1.1
duoc chon dé tién hinh danh sinh hoc phan tu.
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4.4. Pdnh gida méi quan h¢ giia khd ndang phdn gidi chitin va phan trdm ¢ ché ndm
Pyricularia oryzae cria cac chuing vi khuan va xa khuan dwoc sang loc trong dat vang re lUa
tei tinh Kién Giang

Bicu do thé hién moi lién h¢ gitra kha ning phén giai chitin va
phan tram e ché nam ctda cac chiing sang loc

D (mm) I (%)
50.00 90.00
45.00 80.00
40.00 20.00
o0 60.00
30.00 £0.00
o 40.00
20.00 '
15.00 30.00
10.00 20.00
5.00 10.00
0.00 0.00
9> \ > % > NI DI S S g
' N X D B o L > " O >
6 & C) C> C> C> SIS SISO
\Q}-Qy%%&%% @@%‘% FE L
Chuing vi khuén Chung xa khudn
s Puong kinh vong phan giai chtin sau 5 ngay = Phin tram trc ché nim sau 7 ngay

Hinh 6. Biéu d6 thé hién méi lién hé giira duong kinh vong phan giai chitin sau 05 ngay va
phan trim e ché nim sau 07 ngay cua cac ching xa khuan va vi khuan phan lap duoc

Ngudn: Két qua xt ly s6 liéu caa nhoém thuc hién

Hinh 6 cho thidy c6 mdi lién hé giita chitinase ngoai bao va tiém ning tc ché nam
Pyricularia oryzae cua cac chang vi khuan phan lap duoc trong dét trong lta ¢ tinh Kién Giang.
That vay, hau hét cac chung vi khuan phan lap c6 duong kinh vong phan giai chitin cao thi cho
hiéu suat d6i khang cao. Ching B.KG4.1 c¢6 duong kinh vong phan giai chitin cao nhat sau 05
ngay (41.67 mm) thi c6 hiéu suat déi khang nam manh nhit (dat 79.67% sau 07 ngay) theo thong
ké phan hang cua phan mém SAS 8.1. Trong khi d6, 02 chung B.KG9.1 va B.KG3.1 ¢6 duong
kinh vong phan giai chitin thap hon thi ty I¢ phan trim Gc ché ndm bénh ciing thip hon so Vi
cac chung con lai (Hinh 6). Két qua nay cing phu hop véi su twong quan ty 18 thuan gitta ban
kinh vong phan giai chitin véi ty 16 wc ché nim trong nghién ctru danh gia kha nang dbi khang
nim cua vi khuan sinh chitinase phan lap tir dat ving ré lda (Nguyen & ctg., 2014). Nhiéu
nghién cau cho thdy, ngoai chitinase ngoai bao, vi khuan con cé thé hinh thanh protease,
cellulase, p-1,3-glucanase va siderophore ciing (¢ ché sy phat trién caa nim gay bénh thuc vat
(Zhou & ctg., 2022).

Bénh canh d6, khong c6 méi lién hé nao gitra hoat tinh hé enzyme ngoai bao chitinase va
kha ning ¢ ché sy phat trién véi nam bénh Pyricularia oryzae ¢ xa khuan. Chung S.KG3.2 ¢6
duong kinh vong phan giai chitin cao nhat nhung ty 1¢ phan tram Gc ché sy phat trién caa nim
bénh caa ching S.KG1.1 lai cao nhat so véi cac ching con lai (Hinh 6). Nguoc lai, duong kinh
vong phan giai chitin cua chung S.KG5.1 cao hon ching S.KG9.1 nhung hiéu suét dbi khang lai
thip nhét so véi cac ching xa khuan con lai (Hinh 6). Cac dan chang trén cho thay co ché tic ché
nam bénh cua xa khuan dudng nhu khong phu thudc hé enzyme ngoai bao. Nhiéu nghién ctu
trude day cho thay xa khuan ndi bac véi tiém niang hinh thanh va san xuat cac hop chat khang
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sinh, ¢ ché nam (Amin & ctg., 2014; Jog & ctg., 2012). Nghién ctu cia nhom tac gia Chaiharn
va cong su (2020) cho thiy, co ché tc ché su phat trién to nAm Pyricularia sp. cua céc chung xa
khuan chu yéu dua vao sinh hop chit thir cap véi ty 1& Gc ché trén 80%.

Bén canh kha nang ddi khang nam, tiét chitinase ngoai bao, nhiéu nghién ctru ciing chirng
minh céac ching xa khuan va vi khuan con c¢6 tiém ning san xuit, téng hop IAA, ¢b dinh dam va
cac hop chit thi cap khac (Nguyen, 2013). Tir nhitng két luan trén, chung vi khuan B.KG4.1 va
chung xa khuan S.KG1.1 c6 tiém ning ap dung cao trong thuc tidn san xuat ché pham sinh hoc,
vira quan ly dich bénh do nim Pyricularia oryzae gay ra nhung ciing vira hd tro ting cuong sinh
truéng cay trong.

4.5. Pinh danh sinh hoc phan ti chiing vi khuan B.KG1.1 va chiing xa khudn S.KG1.1
sinh chitinase c6 khd néing déi khang ndm Pyricularia Oryzae

Tur két qua sang loc trén, chang vi khuan B.KG4.1 va chang xa khuan S.KG1.1 duoc lra
chon dé xéac dinh loai cu thé trong nghién ctru tng dung tiép theo. DNA tong s6 caa chang vi
khuan B.KG4.1 va ching xa khuan S.KG1.1 duoc tach chiét, tinh sach va thuc hién phan @ng
khuéch dai ving gen 16S-rRNA véi cip moi 20F, 1500R. San pham PCR cua chang vi khuan
B.KG4.1 va chung xa khuan S.KG1.1 duoc xac dinh véi kich thuéc khoang 1,400bp trén gel
Agarose 0.8%, tuong ddng véi két qua thi nghiém caa Chutima va cong su (2017), Malisorn va
cong sy (2020). San pham PCR cua ching B.KG4.1 va S.KG1.1 dugc lai bo céc tap chat bang bo
kit Isolate 11 PCR (hang san xuit Bioline, Anh). va thuc hién giai trinh tu trén may ABI 3500.
Trinh ty duoc xir Iy bang phan mém ATGC va BLAST kiém tra véi ngan hang gen NCBI. So db
cay pha hé voi céc loai gan duogc lap rap vai hé sd bootstrap 1,000 lan Iap lai théng qua phan
mém Mega 11. Két qua so sanh cho thdy, chung xa khuin S.KG1.1 c6 muc do tuong
dong 99.78% vai trinh ty gen ving 16S-rRNA cuia chung Streptomyces carpinensis (Bang 5 va
Hinh 7). Cac cong bd trude day, Streptomyces carpinensis dugc chiztng minh ¢ nhiéu tiém ning
trong san xuat cac enzyme ngoai bao, cac hop chat e ché nam va vi khuan (Challis & Hopwood,
2003; Jog & ctg., 2012) va chwa co cong bd nao vé kha ning gay bénh cua lodi nay trén cay
trong, nguoi va dong vat, trong nhimg nim gan day.

Bén canh d6, chung vi khuan B.KG4.1 ¢6 d6 bao phi 100% véi viing gen 16s-rRNA cia
chi Bacillus sp. (Bacillus siamensis, Bacillus velezensis, Bacillus amyloliquefaciens). Theo
nghién ctru trudc day, chi Bacillus bao gém 318 loai c6 tén dugc cong bd hop 1& véi Bacillus
subtilis 1a loai dién hinh (Gordon, Haynes, & Pang, 1973; Skerman, McGowan, & Sneath, 1980).
Céac loai thudc chi Bacillus duoc chia thanh 04 nhom: Bacillus subtilis; Bacillus
amyloliquefaciens; Bacillus licheniformis va Bacillus pumilus. Moi nhém la dai dién cho mot
nhom céc loai ddng nhat vé phat sinh ching loai, kiéu hinh va duoc goi tén theo théng dung la
phuc hop loai B. subtilis (Fritze, 2004). Nghién ctu cua Fan, Blom, Klenk, va Borriss (2017),
Bacillus amyloliquefaciens, Bacillus velezensis va Bacillus siamensis thuoc nhom Bacillus
amyloliquefaciens trong phuc hop loai B. subtilis va ¢ hé gen ciling nhu con duong sinh hoa
gidng nhau (Chun, Kim, Jeong, & Jeon, 2019). Dya vao c4c cdng bd trén va cay phét sinh loai
(Hinh 7), chang vi khuan B.KG4.1 dugc két luan thuoc nhom Bacillus amyloliquefaciens véi
muc d6 trong dong 100% vai chung Bacillus amyloliquefaciens, Bacillus velezensis va Bacillus
siamensis. Cac loai thuoc nhém Bacillus amyloliquefaciens déu c6 tiém ning san xuat va hinh
thanh nhiéu loai enzyme va cac hop chat thir cip c6 it trong néng nghiép va thuc pham (Dang,
2013; Chun & ctg., 2019).


https://blast.ncbi.nlm.nih.gov/Blast.cgi
https://blast.ncbi.nlm.nih.gov/Blast.cgi
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Bang 5

Két qua so sanh ving gen 16S rRNA cua vi khuian B.KG4.1 va chang xa khuan S.KG1.1 voi
ngan hang gen NCBI

. . |Mé&sdchiangso| Mirc @9 twong dong | Mikc dd bao phii A s
Tén chuang sanh (%) (%) Tén loai
MT573877.1 100 100 Bacillus velezensis
B.KG41 MN826567.1 100 100 Bacillus siamensis
CP053376.1 100 100 Bacillus
amyloliquefaciens
SKGL1 | NR-041157.1 100 99,78 Streptomyces
carpinensis

Ngudn: Két qua thu thap va so sanh dit liéu caa nhém thyc hién

Bacillus siamensis (MN826567.1)

Bacillus amyioliquefaciens (CP053376.1)

Bacillus velezensis (MT573877.1)

Bacillus amyloligue faciens group
B.KG4.1

Bacillus subtilis (GQ452910.1)

Bacillus subtilis (MZ827479.1)

“ Bacillus licheniformis (LC814576.1)

Bactilus ltchemiformis (NRO74923.1)

Bacillus pumilus (NR 043242.1)

»

Bacillus pumilus (HF937217.1)

Eschericlna coli (NR024570.1)

93 Streptomyces carpinensis (NR 041157.1)

Streptomyces carpinensis (AB184574.1)

2} S.KGI.1

Streptomyces levis (EUI24569.1)

.|| Srrepromyces sp. (MT598037.1)

;5 Streptomyces levis (KC848662.1)
Strepromyces pseudogriseolus (EU570649.1)

Streptomyces carpinensis

3, Smepromyces asenjonii (MZ254790.1)
Streptomyces flavomacrosporus (OM321555.1)
4:[1 Streptomyces capillispiralis (NR 041158.1)

ss' Strepromyces gancidicus (KT852565.1)
Bacillus cereus (NR 074540.1)

001 |

Hinh 7. Cay Phat sinh loai thé hién méi quan hé di truyén (vung trinh ty 16S- rRNA) giita chung
B.KG4.1 (A) va S.KG1.1 (B) dugc xay dung biang phan mém Megall theo phuong phap
Neighbor Joining véi bootstrap 1,000 lan lp lai

5. Két luan & goi y

Tur 09 mau dat ving ré trong l0a tai tinh Kién Giang va thi nghiém sang loc trong
phong thi nghiém, chung vi khuan B.KG4.1 va chung xa khuan S.KG1.1 c6 hiéu suit ddi
khang ndm Pyricularia Oryzae vuot troi hon cac chung con lai (ty 1& d6i khang nim dat lan
luot 12 90.9% va 87.41% & ngay thir 15). Pac biét, tiém ning dbi khang nim bénh cua céc
chung vi khuan trong bai béo nay hau hét ty 18 thuan véi dudng kinh vong phan giai chitin trén
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mai truong nhan tao. Trong khi d6, khong tim thidy méi twong quan nao giira tiém ning ddi
khang nam bénh va enzyme chitinase ngoai bao ddi voi xa khuan. Két qua dinh danh loai bing
k¥ thuat sinh hoc phan tir cho thiy, ching xa khuan S.KG1.1 c6 mic d6 twong dong 99.78%
véi trinh tu vung gen 16S-rRNA cua chung Streptomyces carpinensis NR-041157.1 va chung
vi khuan B.KG4.1 thudc Bacillus amyloliquefaciens group véi dé twong ddng 100%. Trudéc khi
rng dung ngoai ddng rudng cua chung B.KG4.1 va S.KG1.1, can phai danh gia thém vé céc
yéu t6 anh huong dén qua trinh sinh truéng, thoi gian nhan nuéi va kha ning phong trir ndm
Pyricularia Oryzae trong diéu kién nha kinh.
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