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Tém tat. Nghién ctiru nay duoc tién hanh nhdm phan 1ap cac chiing vi sinh vat c6 kha ning ddi khang véi
ndm Phytophthora sp. gay bénh chay goém trén cdy buoi Thanh tra va khao sat anh huong ctia cac yéu t6 méi
truong dén kha nang d6i khang cta céc chung vi khudn trong diéu kién in vitro. Tt muoi chung vi khuan
phén lap tai vueon trong buoi Thanh tra & phuong Thay Biéu, thanh phd Hué, chiing t6i da tuyén chon duoc
ba chting, ky hiéu lan luot 1a 6T3, CT3 va S22, ¢6 kha néng d6i khang manh véi Phytophthora sp. Pinh danh
phan t trinh ti doan gen 16S rRNA, chiing t6i xac dinh cac chung vi khuan 6T3, CT3, S22 lan luot la Sten-
otrophomonas maltophilia, Burkholderia sp. va Paenibacillus peoriae. Chung c6 kha ndng sinh trueéng va déi
khang t6t & 3040 °C va pH 5-7. Thoi gian nudi cdy la 48 gio véi kha ndng ddi khang trén 60%. Ngudn
carbon va nguén nito thich hgp nhat la tinh bdt d6i véi ca ba chung, (NHs)2804 d6i véi 6T3, NHsNOs d6i
v6i CT3 va peptone d6i voi S22. Ca ba chung vi khuan déu cé kha nang ddi khang manh véi Phytophthora
sp. va cé tiém ndng tng dung lam ché phdm sinh hoc trong phong trit bénh chay gém trén cay buodi Thanh
tra.

T khoa: bénh chay gom, Phytophthora sp., cay buoi Thanh tra, Stenotrophomonas maltophilia, Burkholderia sp.,

Paenibacillus peoriae
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Abstract. This study was conducted to isolate strains of microorganisms capable of antagonizing Phy-
tophthora sp. causing gummosis disease on Thanh Tra trees and investigate the influence of environmental
factors on the antagonistic ability of bacterial strains under in vitro conditions. From ten bacterial strains
isolated at a Thanh Tra garden in Thuy Bieu Ward, Hue City, we selected three bacterial strains, denoted as
6T3, CT3, and S22, with a strong antagonistic ability against Phytophthora sp. Molecular identification of the
16S rRNA gene fragment revealed that 6T3, CT3, and S22 are Stenotrophomonas maltophilia, Burkholderia sp.,
and Paenibacillus peoriae, respectively. They have good growth and resistance at 30-40 °C, pH 5-7, and cul-
ture time 48 h with over 60% resistance. The most suitable carbon and nitrogen sources were starch for all
three strains, (NH4)2S5Os for 6T3, NH4NOs for CT3, and peptone for S22. All three strains have a strong an-
tagonistic ability against Phytophthora sp. and can be applied as biological products in the prevention of gum

disease on Thanh Tra trees.

Keywords: gummosis, Phytophthora sp., Thanh Tra pomelo, Stenotrophomonas maltophilia, Burkholderia sp.,
Paenibacillus peoriae
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1 Pit van deé

Buwoi Thanh tra (Citrus grandis L.) tix 1au da duoc biét dén nhu 1a mot trong nhiing loai cay
ddc san dwoc nhiéu nguoi yéu thich va co gid tri kinh t&€ cao ¢ Tinh Thtra Thién Hué€, va da tro
thanh biéu trung ctia van hoa dm thuc C6 D6, ndi tiéng véi huong vi thom ngon ddc biét. Tuy
nhién, khong phai vung dat nao ¢ Thira Thién Hu€ ciing c6 thé trong duoc budi Thanh tra cé chat
luwong. Buoi Thanh tra trong & mét s6 vung moi dem lai hwong vi ngot tao nha va dac trung, trong
d6 buoi Thanh tra trong & Thuy Biéu duoc danh gia 1a thom ngon hon ca [1]. Nguyén Thi Kim
Son va cs. bao cdo rang bénh chay gdm do ndm Phytophthora sp. gay hai trén cay cé mui & mot s&
tinh mién Béc 1a mot trong nhitng bénh hai nguy hiém trén cay an qua cé mui ¢ Viét Nam ciing
nhw nhiéu vung trong cay c6 mui trén thé gidi [2, 3]. Hién nay, cy buoi Thanh tra trén dia ban
tinh Thtra Thién Hué€ da va dang bi thiét hai nghiém trong boi bénh chay gdm do nam Phytophthora
sp. gy ra, bénh nay da anh hudng 16n san lwong cay cé mui, giam chat lwong qua va dan dén
thiét hai kinh t& [4].

Phytophthora sp. 1a vi sinh vat gay bénh cay c6 ngudn goc tir dat, xam nhiém vao cay cht
tlr vliing 1é cdc cAdy nhu 1a cAdy c6 mui (cam, budi...) va mot s3 loai cdy trong khac [5]. Khi
Phytophthora sp. tdn cong vung phia trén bé mét cua cdy gy ra cac triéu chiing ddc trung boi su
xuét hién cdc viing chét trén vé cay, tiét nhura cdy va sau khi kho vé cay bi sdm mau va tao thanh

gom [6].

Dé phong trit bénh do Phytophthora sp gay nén, nguoi nong dan thuong duoc khuyén cao
stt dung céc loai thudc hda hoc thanh phéan chita cac hoat chat nhw Metalaxy, Mancozeb, Phos-
phorous Acid, Fosetyl Aluminium d€ phun, b6i hodc tiém cho cay bi bénh. Mdc du cac loai thudc
trir sdu va bénh hai c6 hiéu qua trong viéc kiém soat bénh nay, tuy nhién ching c6 mét s6 han
ché nhét dinh nhu anh hudéng dén moi treong, van dé an toan thyce pham, de doa sttc khoe con

nguoi, va tao co hdi cho cac chung khang thudc xudt hién [7-9].

Nhaén thay cac moi de doa d6i v6i moi truong, da cd nhiéu nudc trén thé gidi da ban hanh
cac chi thi vé viéc han ché€ sit dung cac loai thudc trir sau va thay thé b.:ng cac chién lwgc kiém
soat dich bénh bén viing [10]. Cac co quan quan ly nong nghiép ¢ Viét Nam da ban hanh cac quy
dinh cting nhu thye hién nhiéu bién phap tuyén truyén, gitp tang cuong hiéu biét caia nguoi dan
vé cach st dung thudc bao vé thyc vat, tac hai 1au dai cta viéc lam dung thudc bao vé thyc vat
dd6i v6i con nguoi vao moi treong [11, 12]. Bén canh dd, cac nghién cttu vé sit dung ché pham
sinh hoc hay con goi la st dung cac bién phap kiém soat sinh hoc d€ phong trit bénh néi chung
va bénh Phytophthora sp. n6i riéng dang dugc day manh nghién ctu tai cac phong thi nghiém trén
ca nudc. St dung d6i khang sinh hoc nghia la st dung vi sinh vat c6 1oi d€ han ché hay chéng lai
su phat trién vi sinh vat gay bénh mot giai phap cd hiéu qua va than thién véi moi truong va cd

thé'1la mot lya chon thay thé cho thudc bao vé thuc vat c6 ngudn gbc hoa hoc [10, 13].
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Mic du trong nwde ngay cang c6 nhiéu sy quan tdm dén cac loai Phytophthora sp. gdy bénh
chay gom trén cay c6 mui, tuy nhién cac nghién cttu 6 Viét Nam vé cac ching vi sinh vat c6 kha
nang e ché loai nAm nay van con rat han ché [14, 15]. Do vay, nghién ctru nay gép phan chon
loc duoc cac chung vi khudn c6 kha nang tic ché nam Phytophthora sp. va d€ ting dung cac chung
vi khudn nay trong viéc san xudt ché phdm sinh hoc thi viéc khao sat cac diéu kién nuoi cdy cho

hiéu suat d6i khang cao 1a rat quan trong.

2 Vatliéu va phuwong phap
21 Vatliéu

Chung ndm Phytophthora sp. gy bénh chay gom trén cay buoi Thanh tra duoc cung cip
boi PTN Cong nghé Enzym & Protein. Cac chung vi khuan d6i khang ndm Phytophthora sp. duoc
phan 1ap va tuyén chon tir dat viing ré cay budi Thanh tra khde manh tai phuong Thuy Biéu,
thanh phd Hué€.

22  Phwong phap nghién citu
Moi treong nghién ctru

Trong nghién cttu nay, ching t6i da stt dung cac loai méi treong thong thuwong trong cac
nghién ctru vé vi sinh vat bao gom: Moi truong LB véi thanh phan bao gom (g/L): Peptone 10 g,
cao ndm men 5 g, NaCl 10 g, Agar 20 g, nudc cat 1 L, pH =7 st dung trong nudi cdy va tang sinh
vi khuan. Méi treong PDA véi thanh phan bao gom (g/L): Potato extract 200g, dextrose 20 g,
Agar 20 g, nuwéc cat 1 L, pH = 5,6 sit dung trong cac nudi cdy ndm. Ngoai ra, chung toi con khao
sat cac loai moi trueong bao gom: Moi treong khoang co ban dé€ khao sat anh huwong ctia nguén
carbon: (NH4)2S50s 2 g, MgS04.7H20 0,2 g, NaH2PO4+.H20 0,5 g, CaCl2.2H20 0,1 g, KH2PO4 0,5 g
va nude cat 1 L. Moi treong khodng co ban d€ khao sat anh hwong ctia nguon nito: KH2POs 1,36
g, CaCl2 0,03 g, NaH2POs 2,13 g, MgSO4.7H20 0,2 g, FeSO4.7H20 0,01 g, ngudn carbon thich hop

va nudc cat 1L.

Phén 14p va tuyén chon cac chung vi khuan ddi khang ndm Phytophthora sp.

Ttr cdc mau dat thu thap tai cic vuon trong budi Thanh tra khoe manh trén dia ban phuong
Thuay Biéu, thanh phd Hué (16°26'41.9"N; 107°32'22.0"E). Phuong phép phéan lap dugc tién hanh
theo Idris va cong su (2007) [16]. Cac mau dat vuon duoc pha loang bang nuée cat vo trung dén
d6 pha loang thich hop. Cdy trai 100 uL dich huyén phu trén moi treong LBA va u ¢ diéu kién
nhiét d¢ 37°C trong 24h. C4c khuén lac tuyén chon duoc tinh sach béng cach cdy ria lap di 14p lai
nhiéu an va sau d6 thir nghiém kha nang d6i khang béng phuong phap dong nuoi cay chdng lai
nam bénh Phytophthora sp.
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Dénh gia hoat tinh d8i khang caa vi khuan da tuyén chon

Céc chung vi khudn tiém ning duoc danh gia kha nang d6i khang véi ndm bénh bang
phuong phép dong nudi cay. Chung vi khuan duoc dong nuodi cdy v6i ndm bénh Phytophthora sp.
trén dia moi treong PDA theo kiéu cdy vach ddi xng hai bén véi khoang cach 2 cm tir ria cuia
dia va ching ndm bénh dwgc cdy vao vi tri trung tam gitta hai vach. Dia d6i ching chi cdy ndm
bénh Phytophthora sp. Cac dia dwoc t & nhiét d6 30°C trong vong 5 ngay va tién hanh thu thap s6
liéu kich thudc vung Gic ché ndm bénh [17].

Hiéu sudt tic ché€ su phat trién ctia soi ndm boi vi khuan duoc tinh theo cong thirc:

PIRG (%) =2=L x 100 @)

R

trong do: PIRG (percentage of inhibition of radial growth) la phéan tram ttc ché xuyén tam cua vi
khuén (%), R la ban kinh cta hé soi ndm Phytophthora sp. d6i chting (cm), r 1a ban kinh cta hé soi

ndm trén dia c6 chung vi khuan d6i khang.

Pinh danh cac ching vi khuan d6i khang da tuyén chon bang sinh hoc phén tix

Pé dinh danh cac chung vi khuan ddi khang, tién hanh phan tich trinh ty gen 16S rRNA.
DNA t6ng s6 ctia cac chting vi khuan duoc tach chiét bang TOPURE Genomic DNA Extraction
Kit (ABT, Viét Nam). Trinh te 165 rRNA duwgc khuéch dai biang cip moi 27F
(5’-AGAGTTTGATCCTGGC TCAG-3’) va 1492R (5'-GGTTACCTTGTTAC GACTT-3’). Chu trinh
phan tmg PCR bao gom: bién tinh 10 phtt ¢ 95 °C, sau d6 1a 30 chu ki 95 °C 1 phtt, gan mdi &
55 °C 1 phut, kéo dai 72 °C 1 phut, va cudi cung la 10 phut ¢ 72 °C. San phdm PCR dwgc phét hién
bang dién di trén gel agarose 1%, tinh sach va tién hanh giai trinh tw. Két qua giai trinh tw cta
ching tuyén chon duoc xtt Iy bang phan mém BioEdit va so sénh véi cac trinh tw tuong Gng ctia
cac chung da duogc dang ky trén GenBank nho cong cu BLAST trén NCBI-National Center for
Biotechnology Information.

Anh huéng cta cic yéu t6 moi treong dén kha ning doi khang

Anh huwong ctia pH: Cac ching vi khuén duoc nubi cdy trong moi trudong LB long & diéu
kién nhiét d6 30 °C, 180 rpm ¢ cac gia tri pH 4, 5, 6, 7, 8. Sau 48 gid nudi cdy, tién hanh thu dich
nudi cay vi khuan va khao sat kha nang d8i khang véi ndm bénh bang phuong phap khuéch tan
trén dia thach.

Anh hudng ctia nhiét do: Cac chiing vi khudn dwoc nudi cdy trong mdi truong LB long c6
gia tri pH thich hop nhat ¢ cac diéu kién nhiét do 20, 25, 30, 35, 40 °C. Thoi gian thu mau va
phuong phap khao sat tién hanh teong tu nhe phwong phap khao sat anh hudng cua pH.

Anh huong ctia ngudn carbon: Tién hanh nudi cay cac chung vi khuan trong méi truong

khoang co ban duoc bd sung thém 1% cac loai duong la tinh bot, saccharose, sucrose, glucose,
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galactose. C4c thi nghiém dwoc bd tri & nhiét do va pH thich hop. Thoi gian thu mau va phuwong
phap khao sat tién hanh tuong tw nhu phuong phap khao sat anh huong ctaa pH.

Anh huéng cta ngudn nito: Tién hanh nudi cdy céc chung vi khuén trong méi truong
khoang co ban dugc bd sung thém 0,1% cac ngudn nitro v6 co la NaNOs, NHsNOs, (NH4)250s va
nguodn nito hitu co 1a pepton, yeast extract. Cac thi nghiém dwoc bd tri ¢ nhiét d9, pH va nguoén
carbon thich hgp. Thoi gian thu mau va phuwong phép khao sat tién hanh twong tw nhie phuong
phéap khao sat anh huong cua pH.

Phuwong phap phén tich s6 liéu

Cac thi nghiém duoc 14p lai 3 Ian, s6 liéu dugc xtt Iy bang excel va phan tich ANOVA
(Duncan’test, p < 0,05) bang phan mém xt ly thdng ké SPSS. Tinh toan cac gia trj trung binh, s§
liéu duwoc trinh bay bang bang biéu hogc d6 thi, mot nhan t&, & mic y nghia p < 0,05.

3 K&t qua va thio luan
3.1  Phén lip va tuyén chon cic chiung vi khuin déi khang ndim bénh Phytophthora sp.

Tt 10 mau dat trong buodi Thanh tra 6 phuong Thuy Biéu da phan 1ap dugc 10 chung vi
khuan c6 kha nang d6i khang véi chung ndm bénh Phytophthora sp. thong qua viéc danh gia so
bd kha nang d6i khang véi ndém bénh Phytophthora sp. bang phuong phap dong nudi cdy. Ky hiéu
va déc tinh hinh thai khuan lac ctia 10 chung vi sinh vat duoc trinh bay trong Bang 1.

Bang 1. Hinh thai khuan lac ctia 10 chiing vi sinh vat d6i khang tién nang da phéan lap duoc

Ki hiéu ching MBo ta hinh thai Hinh anh khuén lac trén méi truong LB
6T3 Tron, nhin béng, mau
vang dam, bién déu,
tam 16i.
CT3 Khuén lac tron, wdt,

nhin béng, trzfmg duc,
bién déu, mau vang
nhat
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522

Tron, nhdn béng,
tréng duc, bién khong

déu, tam 1061,

HT9

Tron, nh&n béng, mau
vang nhat, bién déu,

tam 16i.

HT6

Tron, nhan béng, mau
trang sira, bién déu,

tam 16i mau tang duc

DH1

Tron, nhan béng, mau
trang duc, bién déu,

tam 16i

M7

Tron, nhin béng, mau
trang duc, bién déu,

tam 161

M8

Tron, wét, nhin béng,
mau trang trong, bién

déu, tam 106i.

T1

Tron, nhin béng, mau
trang trong, bién déu,
tam [6i mau trang

duc.
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2 Tron, nh&n béng, mau
trang sita, bién déu,
tam [6i mau trang

duc.

3.2  Danh gia hoat tinh d8i khang cta cac ching vi khuin da tuyén chon trong diéu kién

in-vitro

Bang 2 cho thdy tét ca cac chung vi khuin déu c6 kha nang d6i khang véi ndm bénh Phy-
tophthora sp. nhung ¢ cac muirc d6 khac nhau. Trong d6 ba chung (6T3, CT3, S22) thé hién kha
nang trc ché tang trudong manh (69,94-88,54%) d6i véi ndm bénh sau sau ngay dong nudi cdy trén
moi truong PDA (Bang 2) (Hinh 1). Cu thé la chung 6T3 biéu hién kha nang d6i khang rat manh
Vi 88,54%, tiép dén lan luot 1a hai chung CT3 va S22 véi 72,67% va 69,94% (Bang 2) (Hinh 1). Cac
chung T1, DH1, HT9, M7 ¢6 kha nang d6i khang trung binh (26, 28-48, 93 %) va hai chung C2,
M8 con lai bi€u hién kha nang d6i khang yéu (18, 14-23, 27%). Trong cac nghién cttu trude day,
hiéu suat doi khang cua chiang Burkholderia cepacia JBK9 d6i véi cac chung ndm bénh Phytophthora
capsici, Fusarium oxysporum, va Rhizoctonia solani dao dong titr 34, 22-59, 56% va duoc ting dung
lam ché pham sinh hoc trong phong trir bénh hai trén cay ho tiéu [18]. Theo mot nghién ctru khéc
cting da phan 1ap dwoc chtung Stenotrophomonas maltophilia UPMKH2 tir 1é& va ré& ltia nam trong 4
vya lta 1on & ban dao Malaysia cho thdy phan tram tic ché ting truong xuyén tam (PIRG) cao
nhat, Tan luot 14 64,2% va 95,8% ddi véi cc thit nghiém béng phuong phép dich loc nubi cdy va

Bang 2. Kha ndng d6i khang ctia mét s6 chung vi khudn tuyén chon ¢6 kha nang khang ndm Phytophthora
sp. gay bénh chay gom trén cay bwai Thanh tra

Hiéu qua ttc ché bing phwong phap nu6i dong nuéi ciy

Tén ching Hiéu qué‘l'rc ché Hiéu qué‘l'rc ché
sau 3 ngay (%) sau 6 ngay (%)
6T3 51,6 £1,30 88,54 + 0,60
CT3 50,27 £ 0,83 72,67 +1,56
S22 40,97 £ 0,56 69,94 + 0,43
HT9 32,07 £1,63 47,59 £ 0,55
HT6 39,6 £0,61 50,97 +0,33
DHI1 37,24 + 0,58 48,93 + 0,56
M7 23,68 +1,98 37,09 £0,27
M8 13,08 + 0,62 23,37 £0,47
T1 14,27 + 0,32 26,28 +0,33
C2 10,08 + 0,37 18,24 + 0,26
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Hinh 1. Kha nang d6i khang gitra cac chung 613, CT3 va S22 v6i ndm bénh Phytophthora sp. trén méi
truong PDA sau 3 ngay va 6 ngay

Chil thich: A. N&m Phytophthora sp. d8i chiing; B. Kha nang d6i khéng gitta chung 6T3 va Phytophthora
sp., C. Kha nang d6i khang gitta chung CT3 va Phytophthora sp., D. Kha nidng d6i khang gitra chung S22 va
Phytophthora sp.
nuodi cdy kép [19]. Bén canh d6, nghién cttu cia Shengjun Xu va cs. da phan lap duoc ching
Paenibacillus polymyxa SC09-21 trong viéc giam bénh chay la Phytophthora sp. (do Phytophthora
capsici gay ra) trén cay ho tiéu va kha ning thic day tang treong ctia cay. Nghién cttu chi ra rang
SC09-2 c6 kha ndng lam giam hiéu qua sy phat trién xuyén tdm ctia tdm tac nhan gay bénh thuc

vat trong mdi treong nudi cdy kép va phat huy tac dung khang ndm t6i da d6i voi P. capsici [20].

So sanh véi hiéu qua ddi khang trén cho thay két qua d6i khang sau sau ngay ¢ chung ma

nghién cttu nay phan lap duoc cd tinh vuot troi hon (Bang 2).

Tt két qua ¢ Bang 2 vé hiéu qua déi khang ching ti da chon ra ba chung la 6T3, CT3 va
S22, la nhitng chung vi sinh vat cho thay hiéu qua d6i khang manh, ro rét va on dinh nhat dé tién
hanh cac phwong phap dinh danh d€ xac dinh dwoc tén loai ctia cac chung nay.

3.3 Dinh danh cic chung vi khuidn

Chuang t6i da chon ra dwgc ba ching ¢6 ky hiéu lan luot 1a 6T3, CT3, S22 la cac chung ¢
kha nang d8i khang cao nhat (Hinh 1) d€ tién hanh dinh danh bang phuong phép giai trinh tw
gene. Két qua phan tich trinh tu 16S rRNA va so sanh trinh tu trén NCBI bang cong cu Blast N
cho thdy trinh ti 16S rRNA ctia chung 6T3 c6 d¢ dai 1399 nucleotides c6 d6 tuong dong 100% véi
chung Stenotrophomonas maltophilia strain BBL-M2-2 (accession number: MT790729.1), do d¢6
ching nay duwoc phan loai thudc loai Stenotrophomonas maltophilia. Trinh ty 165 rRNA cta
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chung CT3 c6 d6 dai 1388 nucleotides c6 twong d6ng 100% véi loai Burkholderia sp Strian: Isyb41
(accession number: KY678896.1) thudc chi Burkholderia, do d6 chting nay dugc phan loai thudc
Burkholderia sp. Tiép theo, Trinh tw 16 rRNA cua chung S22 c6 d6 dai 1369 nucleotides ¢ twong
dong 100% voi loai Paenibacillus peoriae strain AIPE2 (accession number: MW241598.1), thuc chi
Paenibacillus do d6 chung nay duogc phan loai thudc loai Paenibacillus peoriae (Hinh 2).

34 Anh huéng ctia pH méi truong

Thu dich néi sau ly tdm cta cac chung vi khuan ¢ cac gid tri pH 4, 5, 6, 7, 8 & nhiét do
30 °C trong 48h. Két qua thé hién trong (Hinh 3) da chi ra rdng trong diéu kién nudi cdy axit va
kiém yéu cac chung vi khuén giam kha nang doi khang ro rét d6i véi ndm bénh so v6i méi truong
trung tinh. Tai gia tri pH = 4 hai chung CT3 va S22 khong c6 hoat luc d6i khang (0%), riéng chiing
6T3 c6 hoat tinh d6i khang 49,46%. Bén canh d96, khi tdng gia tri pH 1én 8 thi hoat tinh ddi khang
giam con 45,56%, 52,68%, va 48,89% lan luot d6i vdi 6T3, CT3, va S22. Hoat déng tic ché manh
nhdt la 6 cac gia tri pH 5, 6 va 7 Ian lwgt doi v6i chung 6T3 (65, 56%), S22 (57, 78 %), CT3 (54, 44%).
biéu nay phut hop v6i nghién ctru cua Radtke, C. va cs. [21] khi sit dung méi treong PDA véi dai
pH khéc nhau d€ nghién ctru tinh d6i khang ctia cac loai ddi khang thudc chi Pseudomonas duoc
phan lap tir dat, két qua cho thay 1 hiéu qua d6i khang cao nhat & pH 5, 6 va 7. Va khong phat
hién tinh d6i khang ¢ pH 4 [21].

3.5  Anh huéng ctia nhiét d6

Nhiét d0 nuodi cdy anh hudng truc ti€p dén su sinh treong va phat trién cua vi sinh vat, cac
loai vi sinh vét cho hiéu qua d6i khang t6i da khi ¢ diéu kién nudi cay toi wu, do d6 chung t6i
nghién cttu cac khoang nhiét do tir 25-40 °C d€ tim ra niét d6 t6i wu cho cac chung vi sinh vat d6i
khang da chon. Thu dich n6i sau ly tdm cua cac chung vi khudn ¢ cac gia tri pH thich hop cho
tieng chung (6T3: pH=6; CT3: pH =7; S22: pH =7) va & cac khoang nhiét d¢ 25, 30, 37, 40 °C trong
48h. Hinh 4 cho thay hoat lyc d6i khang cac chung vi khudn tang ttr 29,52-58,09% d6i véi ching
6T3; 27,61%-55,24% d6i v6i chung CT3, va 28,57%—43,80% d6i v6i chung S22 khi tang nhiét do
ttr 25 dén 37 °C. Tiép tuc tang nhiét d) 1én 40 °C da lam giam hoat lyc d6i khang ddi véi cac ching
6T3 (42%), CT3 (45%), va S22 (40%). Két qua cho thay hiéu qua d6i khang manh ciing twong dong
va ti 1¢ thuan véi mat d6 tang sinh cta vi sinh vat dé. Két qua ctia nghién cttu nay tuong dong
v6i cac nghién cttu khac vi du nhu khi nghién ctru sw d6i khang cua E. coli so voi L. monocytogenes
cua Aguilar, C., va Klotz, B., véi kha nang d6i khang cao nhat dat & 37 °C [22].
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lus peoriae strain ATPE2 (accession number: MW241598.1) bang cong cu BLAST trén NCBI-National Center

for Biotechnology Information.
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Hinh 3. Anh huéng ctia pH moéi treong nudi dén  Hinh 4. Anh hudng ctia nhiét d6 nudi cdy dén hoat
hoat tinh d6i khang ndm Phytophthora sp. ciia cac  tinh d6i khang ndm Phytophthora sp. ctia cac chung
chung 613, CT3, S22. 6T3, CT3, S22.

3.6  Anh huéng ctia nguén carbon

Ngubn carbon 1a khac déc trung cho tirng loai vi sinh vat khac nhau, mdi loai phit hop véi
mot loai ngudn carbon nhat dinh [23]. Cac ngudn carbon st dung trong nghién ctru déu tac dong
tot dén hoat luc d6i khang cta cac vi khudn duwgc lua chon (hoat liec d6i khéng trén 30%). Trong
d6, nguon carbon thich hop nhét cho ca 3 chiing vi khuén la tinh bot, véi kha nang doi khang cua
cac chung lan luot la 6T3 (69,69%), CT3 (62,85%) va S22 (51,61%) (Hinh 5). Chang va cs. bao cao
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Hinh 5. Anh huéng ctia ngudn carbon dén hoat Hinh 6. Anh hudéng cta ngudn nito dén hoat
tinh d6i khang ndm Phytophthora sp. cta cac tinh d6i khang ndm Phytophthora sp. cua cac
chiang 6T3, CT3, S22 chung 6T3, CT3, S22

rang trong nghién ctru vé tinh d&i khang ctia vi sinh vat viing ré& ctia minh la Glucose [23]. Trong
khi d6 Berg va cs. cling nghién ctru vé tinh d8i khang ctia vi sinh vat vliing ré bao cdo rang ngudén
carbon tir d6 ty 1é d6i khang cao nhat vi khuan thu dwoc la casein (14,2%), tiép theo la xylan
(10,4%) va chitin (8%) [24].

3.7  Anh huéng ctia ngudn nito

K&t qua vé anh hudng ctia ngudn nito chi ra rang cac chiing vi khuan khac nhau sé& phi
hop véi cac ngudn nito khac nhau (Hinh 5). Hau hét cac chung vi khuan déu st dung tot cac
ngudn nito nay véi hoat lyc d6i khang déu trén 40%. Nguon nito thich hop nhat [an luot la
(NHa4)2804 d6i véi chung 6T3 (68,57%), NHaNOs doi voi chung CT3 va 51,61% d6i v6i chung S22
(Hinh 6). Bay la cac ngu6n Nito thong dung va thuong duoc trinh bay trong cac nghién cttu han
lam [21,22]. Mt s6 nghién cttu chi ra viéc sit dung vat liéu hitu co giai phong amoniac va axit
nito hay stt dung phan bén gdc luu huynh ¢6 kha nang kiém soat dwgc ndm bénh Phytophthora
spp. Cocozza va cong su (2021) chi ra rang, Pseudomonads sp, vi khuan cé bao t&t va nam Tricho-
derma sp. cho thay ty 1¢ d6i khang cao nhat dat lan luot 1a 73,6% va 56% véi Phytophthora spp.
[25].

4  Kétluan

Nghién cttu nay da phan lap dugc 10 chung vi sinh vat c6 kha nang doi khang véi chung
nam bénh Phytophthora sp. gdy bénh chay gdm trén cay buoi Thanh tra & Thira Thién Hué. Két
qua nghién cttu cho thdy, cac chung vi khuan Stenotrophomonas maltophilia, Burkholderia sp, Paeni-
bacillus peoriae déu c6 kha nang d6i khang véi ching nam Phytophthora sp. gay bénh chay gom
trén cdy buoi Thanh tra v6i hiéu sudt d6i khang dao dong tir 69,94-88,54%. Diéu kién sinh truong
va d6i khang tot ctia chung trong khoang gid tri nhiét do tir 30-40 °C va pH = 5-7, thoi gian nu6i
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cay la 48 gio véi kha nang d6i khang trén 60%. Nguodn carbon thich hop nhat d6i voi ca 3 ching
vi khudn 1a tinh bdt va ngu6n nito thich hgp lan luot la (NH4)2SOs d6i véi 6T3, NHsNOs ddi voi
CT3 va peptone d6i voi S22. Qua d9, ta thdy ca 3 chung déu cé tiém nang tng dung lam ché phdm

sinh hoc trong phong trtr bénh chay gom trén cay budi Thanh tra ¢ Thira Thién Hué.

Thong tin tai trg

Kinh phi thye hién nghién cttu nay dwoc tai tro boi DPai hoc Hué thong qua dé tai véi ma
s6 DHH2021-15-18.
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