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TOM TAT

Xa khuan 1a nhém sinh vat dugc chitng minh ¢6 tiém ning thiic ddy su phat trién cua cay chii va tc ché mot sé
mam bénh thyc vat. Nghién ciru ndy nham xay dung duoc bo suu tap ching xa khuan mang dic tinh déi khang
nim gay bénh dao 6n Magnaporthe oryzae dong thoi thuc day sinh truong o cdy lua. Tién hanh phan lap xa
khuan & vang ré va cac mo ré, than lda khoe va nhidm bénh dao 6n trén ba loai méi truong khac nhau, da thu
nhan duoc 35 chung xa khuan. Sang loc kha ning khang ndm bénh dao 6n ching M. oryzae PO va SH cua céc
chung xa khuan da chi ra 11/35 chung c6 hoat tinh déi khang (in vitro). Péanh gia muc d uc ché sinh truong
nim bénh cua 11 chung xa khuan lya chon theo phuong phap ddng nudi ciy trén dia thach cho thiy, ty Ié tc ché
tuong ddi (R1%) nam bénh trong pham vi twong tng 20-38% va 42-53%. Hai chung xa khuan L2k3 va D2b2 thé
hién muc d6 e ché chang PO va SH cao nhét tuong (ing 38,3% va 52,9%. Trong sé nay, 8/11 chung thé hién
hoat tinh enzyme ngoai bao cellulase va chitinase, 4/11 ching c6 hoat tinh amylase va 2/11 chung biéu hién hoat
tinh protease. Hai ching xa khuan R4bl va R4b3 déu c6 hoat tinh manh cua cac enzym amylase, cellulase va
chitinase. Sy san sinh hormone ting truéng IAA dugc ghi nhan & tat ca cac ching lya chon véi ham luong dat
dugc tir 3,8-10,8 pg/mL, cao nhat dugc thé hién & chung xa khuan R4b1. Ty Ié cac chung c6 hoat tinh phan giai
phosphat va kém kho tan, twong tng 1/11 (9,09%) va 5/11 (45,5%) chung xa khuan duoc x4c dinh. Nhiing két qua
nhan dugc 1am ting thém hiéu biét vé& sy phong phu va vai trd hiru ich caa cac ching xa khuan duoc phan lap la
tién dé dé tao ché pham sinh hoc kiém soat bénh dao on trén cay lda.

Tir khéa: Bénh dao on, cay lGa, kiém soat sinh hoc, Magnaporthe oryzae, xa khuan.

MO DAU

Laa la mét trong nhivng cay tréng chinh cung cép lwong thuc cho khodng mét nira dan sb thé gidi. Cac hé théng
ndng nghiép hién dai d& mang lai s gia tdng dang k& ndng suét gao trong nhitng thap ky qua. Tuy nhién, cac
bénh hai trén cay lua nhw bénh dao 6n, bénh bac 14 do vi khun, bénh théi cb ré, v.v... 1a nhirng van dé Ion trong
canh tac lia gao trén toan thé gi¢i (Narasimhamurthy et al., 2021). D& phét trién mét hé thong néng nghiép bén
vi¥ng, can c6 nhung phuong phap vira dam bao canh tac than thién véi méi trwdng vira kiém soat dwoc cac
bénh hai ngay cang tét hon.

Bénh dao 6n do nAm Pyricularia oryzae/Magnaporthe oryzae gay hai lGa nghiém trong nhat do m&c d6 phan tan
réng va nhanh trong diéu kién thuan lgi. NAm bénh phét tridn manh & nhiét 6 twong dbi thap (20-23°C), do &m
khong khi cao va thoi tiét &m u. Nhirng triéu chirng bénh xuét hién sém trén 14, lic dau vét bénh nhé nhw dau
kim c6 mau xam xanh. Sau lan réng thanh hinh thoi, xung quanh mau nau sam, gitra mau trang. Khi bénh dién
bién nang, cac vét bénh lién két véi nhau tao mang I&n, 1am 14 bj kho chay, héo cay. MAm bénh dao 6n cé thé
xam nhap vao cac md cla cay lia & bat ki giai doan phat trién nao va cé thé gay mat mia (Zewdu, 2021).

CAc vi sinh vat tn tai trong dat & viing ré (rhlzosphere) hoac ndi sinh trong cac mé nhuw ré, than va la (endophytes)
¢6 kha nang kich thich qua trinh sinh trwdng va phat trién cia thwe vat (cay lwong thuc va cay duoc liéu) ddng
thoi ho tro chong lai bénh hai hoac tac déng bat loi cua cac yeu t6 phi sinh hoc. Bén canh nhém vi khuan hiru
fch, thi xa khuén cling 1a nhédm sinh vat nhan so ¢6 gia trj kinh té va céng nghé sinh hoc béi chiing sinh ra cac
hop chét cé hoat tinh sinh hoc nhw khang sinh, chét chdng ung thw, chét kich thich sinh truéng, ting cwéng kha
nang chju han, man. Mot sb chi xa khuan ndi sinh nhw Actinomycete, Streptomyces, Microbispora, Kineococcus,
Pseudonocardia, Nocardiopsis dwoc tim thiy & cac mé clia cay lUa (Kampapongsa va Kaewkla, 2016; Tian et al., 2007),
céac cay trong khac (ngd, ca chua, chudi) hay cay dwoc liéu (Qin et al., 2009; Jiang et al., 2018). Chiing thé hién
hoat tinh khang khuan ho&c khang ndm bénh thuyc vat nhw Xanthomonas oryzae, Magnaporthe oryzae, Rhizoctonia
solani, va Fusarium moniliforme.

Nghién ctu nay nham xay dwng mot bo swu tap cac ching xa khuan vuing ré va trong cac mé cay lia mang cac
d&c tinh déi khang v&i nam bénh dao 6n va kich thich sinh trwdng cay lta. Ttr dé sang loc nhung chung tiém
ndng vira kidm soat sinh hoc vira thic day sinh trwdng gitp phong bénh dao 6n an toan, hiéu qua va bén ving
ddi véi hé sinh thai.
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NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Céac hoa chat s dung trong nghién ctu dwoc cung clp tlr cac hang khac nhau: Invitrogen, Sigma-Aldrich,
Merck, Roche, Qiagen, Trung Quéc va Viét Nam. Mau Ita khdng biéu hién bénh va nhiém bénh dao én dwoc thu
thap tai Nam Binh, Hung Yén va Bac Ninh, Viét Nam. Phan dat bao quanh ré lua duoc thu riéng, loai bo nhitng
phan théi hdng, ré lua duoc rira bd hét dat cat riéng khoi phan than 1a. Cac mau dét, ré va than 1a nay dwoc st
dung cho phan 1ap xa khuan. Hai chiing nAdm gay bénh dao Ita Magnaporthe oryzae PO va SH dwoc cung cap
b&i phong Céng nghé té bao thwc vat, Vién Céng nghé sinh hoc. Cac dung cu, mdi trwdng, dung dich cho thi
nghiém dwoc vo trung trwwdc khi str dung.

Mbi tredng dwoc st dung cho phan lap xa khudn nhw sau: méi trwérng CA (Citrate Agar) (g/L) chira: Citric acid
0,12; NaNOs 1,5; K;HPO4.3H,0 0,4; MgSO4.7H20 0,1; CaC|2.H20 0,05; EDTA 0,02; Na,COs 0,2; thaCh 17; pH
7,2; méi trwong CP (Cellulose-Proline) (g/L) chtra: Cellulose 2,5; Sodium pyruvate 2; Proline 1; KNO3; 0,25;
MgS04.7H,0 0,2; K;HPO,4 0,2; CaCl, 0,5; FeS04.7H,0 0,01; thach 15; pH 7,2—7,4; proline dwoc thém sau khi
khtr trang, trwée khi do dia thach; va moi trwong HV (g/L) chira: Humic acid 1; Na;HPO4 0,5; KCI 1,7; CaCl, 0,05;
FeSO,4 0,01; thach 18; pH 6, cac vitamin dwgc thém vao moéi trwdng véi ty 1€ 0,00005% sau khi khir trung:
thiamine HCI, riboflavin, niacin, pyridoxine—HCI, inositol, Ca-pantothenate, p-aminobenzoic acid, 0.000025%
biotin. Sau khi khtr trung, cac méi trwdng dwoc bd sung cac khang sinh: Nystatin 50 mg/L; K.Cr,07 25 mgl/L;
Nalidixic acid 25 mg/L d& han ché sy sinh trwédng ctia vi khuan va ndm (Qin et al., 2009; Musa et al., 2020).

Phwong phap nghién cru
Phan l4p xa khudn

Déi voi dat vung re lta, hoatan 1g dat trong 9 mL nwéc cat. Pha lodng dén cac nong do 107, 10 va 10° va cay
trang 0,1mL & mdi ndng do 1én ba loai moi trwdng khac nhau CA, CP va HV. D6 v&i ré va than la lba, cac mau
dwoc cat ngan khoang 5 cm, xt Iy bé& mét bang cac dung dich, 1an lwot 1a Tween 80 0,1%, NaOCI 5% va Na,0,Ss3
2,5%, cbén 70%, NaHCOs, nwéc khir tring va dwoc nghién nhé trong cbi chay siv. Pat mau nghién lén dia thach
chtva ba loai méi trwéng nhw trén béng dung cu vé tring. U dia trong td 6n nhiét & 30°C trong théi gian tir 2-8
tuan. Céac khuan lac roi dwoc lwa chon va lam thuan khiét bang cach ciy chuyén nhigu I&n sang maéi truéng méi.
Quan sét hinh thai khuan lac, ghi lai hinh anh va lwu chang thuan khiét trong mai trwdng 1dng chira 30% glycerol,
& -70°C d& cho céc thi nghiém tiép theo.

Khé ndng trc ché ndm dao 6n in vitro

Céc ching xa khuén phan lap duoc kiém tra kha nang &c ché nam bénh dao 6n M. oryzae SH va PO bang
phwong phap ddng nudi cay theo Qi va ddng tac gia (2019). Bt miéng thach ndm cé dién tich 1 cm?® clia ching
nam PO hoac SH (da dwoc hoat héa 3 ngay trwdc) trén mat thach PDA (khoai tdy 200 g/L, Dextrose 20 g/L,
thach 20 g/L, pH = 7,4) cach mép dia 2 cm. Sau 2 ngay dugc u & 30°C, chung xa khudn dwoc vach mét ducmg
c6 chidu dai khodng 3 cm & phia déi dién, cach miéng thach ndm 2 - 3 cm. Tiép tuc 0 dia & 30°C trong 5 ' ngay.
Dia khdng c6 ching xa khun dwoc st dung l1am dia d6i chiing. Quan séat sw &rc ché sinh trucmg clia sgi nam o]
sanh voi dia dbi chirng. Ty 1é rc ché twong ddi (Relative Inhibition - RI%) sy sinh trudng cta ching ndm M.
oryzae PO va SH dwoc xac dinh dwa vao dwong kinh cla ndm trén dia déi chirng va dia cé ching (e ché, theo
cbng thirc: RI% = ((D1-D2)/D1) x 100%, trong d6: D1 - dudng kinh (mm) khuén lac ndm & dia dbi chirng; D2 —
dwong kinh (mm) khuén lac ndm trén dia dbi khang. Thi nghiém dwoc I3p lai 3 1an.

Hoat tinh enzyme ngoai bao

Nhirng chiing xa khuan c6 hoat tinh trc ch& ndm PO va SH cao hon dwoc lwa chon cho cac nghién ctu tiép theo.
Hoat tinh enzyme ngoai bao amylase, cellulase, protease va chitinase clia cac chiing xa khuan duwoc xac dinh
béng phwong phap nudi cly trén dia thach theo Gomez Ramirez va ddng tac gia (2004). Méi trwdng thach YIM38
(Cao malt 4 g/L; cao ndAm men 4 g/L; glucose 4 g/L; vi lwgng YIM38 1 mL; H,O 1L didu chinh t&i pH =7) dwoc bd
sung tinh bdt 2 g/L (da dwoc hd hda), hodc CMC (carboxymethyl cellulose) 0,5%, hodc casein 1% trong NaOH
1N, hodc bét chitin colloidal 0,2% dé kiém tra 14n lwot cac hoat tinh enzyme trén. C4y chdm diém tlrng ching xa
khuén 1&n dia méi trweéng, G dia & 30°C trong 24 - 48 gi®. Hoat tinh amylase, cellulase va chitinase dwoc xac dinh
b&ng cach db ngap dung dich Lugol 1% (w/v) vao dia trong 5 phut, sau d6 rira lai véi dung dich NaCl 1M. Déi véi
hoat tinh protease, TCA 1% (w/v) dwoc st dung. Nhitng ching cé hoat tinh s& xu4t hién vong tron phan giai
trong sudt xung quanh khuén lac. Do dwdng kinh vong phan giai (D — mm) va dwdng kinh khuén lac (d - mm).
Hoat tinh twong déi clia enzyme dwoc tinh toan theo cong thirc: Hoat tinh = D — d (mm), ty 1& thuan véi duwong
kinh vong phan gidi co chat. B4i chirng am dwoc thuc hién béng cach nhd maéi trwdng LB 18ng |én dia thach. Cac
thi nghiém dwoc I3p lai 3 13n.

Sw san sinh hormone kich thich sinh trurdng IAA
Thanh phan IAA tir dich nudi cdy xa khuén, dugc xac dinh dwa vao phan tng mau voi dung dich thube thir
Salkowski theo Glickmann va Dessau (1995). Phan (rng dwoc thwe hién véi 1 mL dich nuéi cay da dwoc ly tam
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va loai b6 té bao, bd sung 0,5 mL thudc thir Salkowski (dwoc chuan bj mai), G mau trong 30 pht (tranh anh
sang). Su thay doi mau cta phan tng thanh mau hong chi ra sy c6 mat IAA. Ham luvong IAA dwoc xac dinh bang
cach do dung dich phan t&rng & bwédc song ODsaonm Va dwa vao dwong chuan 1AA.

Kha nang hoa tan phosphat, kém

Kha nang hoa tan phosphat, kém kho tan dwoc xac dinh theo phwong phap cla Pikovskaya véi sy thay déi nhé.
Chia dia thach thanh 4 phan, d&t 10 uL dich nuéi cAy tirng ching xa khudn & 1/4 dia thach chira méi truong P1
(g/L) c6 thanh phan: glucose 10, NaCl 1, NH4Cl 5, MgS0Q,.7H;0 1, thach 15, pH 7.0 dwoc bd sung Caz(POa),
0,2% (w/v), dat dia thach & 30°C trong 7 ngay. Hoat tinh dwoc xac dinh khi xuét hién vong tron phan giai trong
subt xung quanh khuan lac. Sy phan giai kém ciling dwoc xac dinh theo cach twong tw, trong dé méi trwdng Z1
(g/L) dwoc s dung, chira: glucose 10, NaCl 1, (NH4)2.SO4 1, KCI 0,2, K;HPO4 0,1, MgS04.7H,0 1, thach 15,
pH 7.0 dwoc bd sung ZnO 0,2% (w/iv).

X ly 6 ligu
C4c thi nghiém duoc thye hién 13p lai 3 lan. Két qua duwoc tinh toan bang phan mém Excel 2010 va dwoc trinh
bay dwéi dang gia tri trung binh + sai so.

KET QUA VA THAO LUAN
Phan lap va danh gia kha nang trc ché ndm gay bénh dao 6n cuia cac chung xa khuén

V&i 3 loai méi trudng CA, CP va HV dwoc st dung, cdn ct vao dac diém hinh thai khuén lac, dic biét & sy hinh
thanh cta khuén ty co chat va khuén ty khi sinh, tdng sb 35 khuan lac xa khuan dwoc phan 1ap tir cac mau dat va
lta khéng bénh va nhiém bénh dao dn. Cac ching xa khuan nay dwoc lam thuan khiét bang cach cy trai nhiéu
l&n trén mai trwdng phan lap twong &ng. Trong sé dd, 11 chiing xa khu&n dwoc phan 1ap tir d4t viing ré lGa va 24
chang ndi sinh tir ré va than |4 IGa. Quan sat dac diém nudi cly cac ching xa khudn trén ba loai méi trwéng cho
thdy, chang phat trién cham, mau sac khuan lac chi yéu la mau trang cé 15 ching (chiém 42,85%), tiép sau &
khuén lac mau nau c6 11 ching (chiém 31,42%), mau xam c6 6 chang (chiém 17,1%) va con lai 3 chiing c6 mau
vang (chiém 8,6%) (Hinh 1A). D& cé thé phan loai dén chi cla cac ching xa khudn nay can cé cac nghién ciru
sau hon niva v& d&c dé&m vi hinh thai, phan tich trinh tw gen 16S rRNA, ...

Nham thu dwoc da dang phan loai xa khuan tr thuwc vat, nhidu nghién ctru d& st dung céac loai méi trweng khéac
nhau dé phan lap dwoc nhiéu nhat cé thé. Qin et al. (2009) va Musa et al. (2020) d& sir dung hang chuc méi
trueng khac nhau cho phan 1ap xa khuén néi sinh tir cay dwoc liéu. Trén cay lGa, Kampapongsa va Kaewkla
(2016) ciing da s dung 4 méi trwdng khac nhau dé& phan lap xa khuén ndi sinh t ré, than va la lda. Nhing
nghién ctru da cho thay, cac méi trwong dinh dwdng don gidn cé chira cac vitamin (nhw vitamin nhém B) hodc
axit amin (nhw asparagine, glutamine, serine, proline, alanine, aspartic acid) dem lai hiéu qua cao cho phan lap
xa khuan. O’ d6, chi xa khuan thu nhan chiém da sé6 hon 50% la Streptomyces, ngoai ra con cé cac chi khac nhw
Actinomycete, Microbispora, Kineococcus, Pseudonocardia, Nocardiopsis, ...Trong dat ving ré cay trdng
(rhizosphere), sw phan lap cac ching xa khuén ciing dwoc tién hanh trén nhiéu loai méi trwdng khac nhau (Nalini
et al., 2020).
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Hinh 1. Chlaing xa khuan phan lap (A) va kha néng trc ché sinh trwéng ndm gay bénh dao 6n M. oryzae PO va SH (B, C)

Két qua kidm tra hoat tinh trc ché sinh trwdng ndm bénh dao 6n véi hai chiing M. oryzae PO va SH in vitro cla
céac ching xa khuén phan I1ap cho thdy 11/35 chding thé hién kha néng khang ndm véi mire d6 trc ché khac nhau,
bao gdm D1k1, D1k4, D2k1, D2k2, L2k3, D2b2, R3b1, R4b1, R4b2, R4b3 va L4bl (Hinh 1B va 1C). Ty 1& trc ché
twong ddi (R1%) cha 11 ching xa khuan véi hai chiing ndm dao &n Ia khac nhau. Déi v&i chiing ndm PO, gia tri
RI% khoéng cao, dao dong tlr 20 — 38%, trong dé chlng L2k3 cé muc (rc ché cao nhét twong (rng 38,3 + 4,41%.
Déi v&i chiing ndm SH, céc chiing xa khudn c6 mc (e ché khéng chénh léch nhau dang ké véi gia tri RI% trong
khoang tlr 42 — 53%, trong d6 chiing D2b2 dat cao nhat 52,9 + 4,02% (Hinh 1C). Nhw vay, 11 chiing xa khuén
phan I1ap c6 kha nang trc ché chiing ndm SH cao hon ching PO. Tuy nhién, khéng c6 ching xa khuén nao (dwoc
phan lap & ca hai loai mau lda khéng bénh va bénh dao 6n) thé hién hoat tinh (r'c ché manh véi hai chiing ndm
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the nghiém. Két qua nay déng nhét véi cong bd clia Kampapongsa va Kaewkla (2016), trong d6 hon 50% céac
chiing xa khuén néi sinh dwoc phan lap tir giéng IGa nwéc Oryza sativa L. KDML 105 chi ra mirc dé (rc ché thap
v6i chiing ndm dao 6n Pyricularia oryzae 61119, mét niva (50%) sé ching xa khuan con lai khéng thé hién hoat
tinh (rc ché véi ndm dao 6n (Kampapongsa va Kaewkla, 2016).

Hoat tinh enzyme ngoai bao clia cac chiing xa khuan phan lap

Céc enzyme thdy phan ngoai bao nhuw amylase, cellulase, protease va chitinase déng vai trd quan trong déi voi
sw sbng cla vi sinh vat va déng gop vao sy (rc ché mam bénh thuc vat (Bardin et al., 2015; Rais et al., 2016).
Trong nghién clru nay, hoat tinh cda bdn loai enzyme ngoai bao trén dwoc danh gia in vitro dwa vao sw thiy
phan cac co chét twong tng la tinh bot, CMC, casein va chitin. Trong s 11 ching xa khuan dwoc kiém tra, 8/11
chding (72,7%) thé hién hoat tinh cellulase va chitinase, 4/11 chiing (36,4%) thé& hién hoat tinh amylase va chi c6
2/11 ching (18,2%) c6 hoat tinh protease. S chiing biéu hién hoat tinh chitinase va cellulase la cao nhét voi
duwong kinh vong phan giai kha cao tir 10+-18 mm (chitinase) va 1+16 mm dbi v&i cellulase. Sb chiing cé hoat tinh
amylase gidm dang ké véi dwdng kinh vong phan giai chi tir 4+11 mm va it nhét 1a dbi voi protease véi dwong
kinh chi dat 2+5 mm (Hinh 2). Quan séat két qua trén hinh 2 cho thay, hai chiing xa khu&n R4b1 va R4b3 déu c6
hoat tinh manh nhét & ca ba enzyme amylase, cellulase va chitinase so v&i cac chiing con lai. Khéng cé chiing
xa khuan nao c6 duwong kinh vong phan giai cao hon 20 mm, va cé 5/11 chiing xa khuan chi thé hién duy nhét
mot hoat tinh enzyme ngoai bao (D1k1, D2k2, L2k3, R4b2 va L4b1). Piéu nay ciing c6 thé giai thich phan nao
kha nang trc ché céac chiing nAm bénh dao 6n clia cac ching xa khuan phan 1ap. Mét sé nghién clru trwée da chi
ra vai tro cia enzyme chitinase, protease dén sy &c ché sinh trwdng va kiém soat mam bénh ndm nho hoat tinh
phan hay thanh t& bao ndm (Singh et al., 2014; Chaiharn et al., 2018).
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Hinh 2. Hoat tinh enzyme ngoai bao chia cac ching xa khuan phan lap
Kha nang san sinh hormone IAA va phan giai phosphat, kém ctia cac chiing xa khuan phan lap

Céc chang vi sinh vat hivu ich cong sinh véi cay trdng kich thich sinh trwéng trwc tiép bang sw tiét hormone thuwc
vat ho&c gian tiép thdng qua canh tranh dinh dwéng, phan giai phosphat va k&m khé tan hodc cam (rng tinh dé
khang bénh phd réng & thuwc vat nhw kich thich sy dé khang hé théng, hodc sén sinh cac chat héa hoc déi khang
(Compant et al., 2005). Kidm tra kha na&ng san sinh IAA cho thay, tat ca cac ching xa khun déu tbng hop I1AA
véi ndng do dao dong tir 3,8+10,8 pg/mL, trong d6 ching R4b1 d& san sinh IAA dat mic cao nhat 10,8 + 0,26
pg/mL (Hinh 3A, 3C).

Céc nghién ctru cling chi ra réng, ngoai hormone IAA gitip kich thich sinh trwdng va phat trién & thuc vat, nhirng
vi sinh vat hitu ich trong dat, r& hay noi sinh & cAc md con c6 kha nang phan gidi phosphat va kém kho tan. Nhe
quaé trinh do, vi sinh vat sé chuyé&n héa hai thanh phan nay thanh dang hoa tan gitp cho thwc vat dé& dang hap thu
dé phat trién. &’ nghién clru nay, khi kidm tra kha nang phan giai phosphat va kém kho tan trong didu kién in vitro
cla cac ching xa khuén phéan lap cho théy, ty & chiing xuét hién vong tron phan giai phosphat rat thap chi 1/11
chiding (9,09%) trong khi ty 1& chiing c6 hoat tinh phan giai kém |a 5/11 chang (chiém 45,5%) (Hinh 3B, 3D). Két
qua nay cho thay, hoat tinh phan giai phosphat va kém & cac ching xa khuan dwoc kiém tra khong phai 1a dac
tinh wu thé. Song sw nghién ctru sau hon vé hd tro qua trinh sinh trwdng va phat trién & thuc vat dugc dwa vao
kha nang c¢b dinh ni-to, sy san sinh cac siderophore & céc chiing xa khudn nay cé thé dwoc tién hanh kiém tra.
Nhirng d&c tinh nay dwoc chi ra & nhiéu chi xa khudn dwoc phan Iap tir cac thwe vat khac nhau (Singh va Dubey,
2018) va & nhiéu chang vi khuan ving ré lda thudc céc chi Bacillus, Burkholderia, Enterobacter, Klebsiella va
Leclercia (Kumar et al., 2020; Melo et al., 2016).
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Hinh 3. Kha néng san sinh IAA (A, C) va hoat tinh phan giai phosphat, kém (B, D) clia cAc chiing xa khuan phan lap.
DA&u (+): C6 hoat tinh; d4u (-): Khéng c6 hoat tinh; BC: Héi chung.

KET LUAN

Nghién ctu da phan lap dwoc 35 chiing xa khudn tr viing ré va cac md khac nhau cla cay lua duoc thu thap tiy
céac tinh Bac Ninh, Hwng Yén va Nam Binh, trong dé cé 11 chling thé& hién sw dbi khang ndm bénh dao 6n M.
oryzae PO va SH véi RI% trong khodng twong (ng 20-38% va 42-53%. Hai ching xa khuén L2k3 va D2b2 thé
hién mirc do trc ché PO va SH cao nhéat 1an lwot twong (ng véi 38,3% va 52,9%. Hoat tinh enzyme ngoai bao
cellulase va chitinase dwoc thé hién & 8/11 ching, amylase véi 4/11 chiing va protease véi 2/11 ching, trong dé
hai chiing xa khu&n R4b1 va R4b3 déu cé hoat tinh manh ctia cac enzym amylase, cellulase va chitinase. Sy san
sinh hormone ting trwdng IAA dwoc ghi nhan & tat ca cac ching kidm tra véi gia tri t 3,8-10,8 pg/mL, trong d6
ching R4b1 da san sinh IAA dat m&rc cao nhét 10,8 pg/mL. Ty 1é cac chling c6 hoat tinh phan giai phosphat va
kém khé tan, twong (rng 1/11 (9,09%) & chiing R4b1 va 5/11 (45,5%) ching xa khuan dwoc xac dinh.

Loi cam on: Cong trinh nay duoc thuc hién nho s hé trorkinh phi ciia Dé tai: Nghién citu hé vi sinh vt trén cay lGa nhiém
bénh dao 6n tai viing dong bang song Héng va dinh hweéng kiém soat bénh bang gidi phap sinh hoc. Pé tai thugc cdc huong
khoa hoc va cong nghé wu tién cdp Vién Han 1am Khoa hoc va Cong nghé Viét Nam, ma sa: VAST02.03/22-23.
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INHIBITORY CAPACITY OF ACTINOBACTERIAL ISOLATES AGAINST RICE
BLAST FUNGUS Magnaporthe oryzae

Nguyen Thi Thanh Loi, Nguyen Tran Mai Anh, Nguyen Van The,
Pham Quynh Anh, Le Thi Thanh Xuan, Phi Quyet Tien*

Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

Actinobacteria are a group of organisms demonstrated to have the potential to promote host plant growth and
inhibit several plant pathogens. This study aims to establish a collection of actinobacterial strains showing
antagonistic properties against the rice blast fungus Magnaporthe oryzae and promoting growth in rice.
Actinobacteria were isolated from the rhizosphere and root, stem, and leaf tissues of both healthy and rice blast-
infected plants on three different media, which resulted in 35 actinobacterial isolates. Screening for antifungal
activity against M. oryzae strains PO and SH revealed that 11 out of the 35 isolates exhibited antagonistic
activity (in vitro). The degree of fungal inhibition by the 11 selected actinobacterial isolates was assessed
through a co-culture method on agar plates, showing relative inhibition percentages (R1%) that ranged from 20-
38% (for the PO strain) and 42-53% (for the SH strain). Two isolates, L2k3 and D2b2, demonstrated the highest
inhibition levels at 38.3% and 52.9%, respectively. Among these, 8 out of 11 isolates demonstrated extracellular
enzyme activities of cellulase and chitinase, 4 out of 11 showed amylase activity, and 2 out of 11 exhibited
protease activity. Both of R4b1l and R4b3 isolates showed the strongest activity of amylase, cellulase and
chitinase. The production of the growth hormone IAA was recorded in all selected isolates with concentrations
ranging from 3.8 to 10.8 pg/mL, the highest being shown by R4b1l isolate. The proportions of isolates that
catalyzed insoluble phosphate and zinc solubilization were 1/11 (9.09%) and 5/11 (45.5%), respectively. These
results provide new insights into the diversity and beneficial roles of the isolated actinobacteria and serve as a
basis for developing bio-preparations to control rice blast disease.

Keywords: Blast disease, rice plant, biocontrol, Magnaporthe oryzae, actinobacteria.
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