Tap chi Khoa hoc 2010:15b 186-196 Truong Pai hoc Can Tho

PANH GIA KHA NANG PHONG TRU SINH HQC BENH
THAN THU (COLLETOTRICHUM OBICULARE 104T) TREN
CAY DUA LEO (CUCUMIS SATIVUS CV. TSUYATARO)
CUAMOT SO DONG ACTINOMYCETES NOI SINH

Tran Sy Hiéu*, Tomonori Shiraishi? va Kazuhiro Toyoda?
ABSTRACT

This study was carried out in order to evaluate tolerant characteristics to some stress
conditions; protection capacity (Yoshida, 2009) against anthracnose (Colletotrichum
orbiculare); and to examine Pathogenesis-related genes expression in cucumber plants.
The three strains was evaluated tolerance capacity at different temeperature regimes (23,
30, 35 and 40°C); in media supplemented with 0.5 and 1 M NaCl; and at different pH
conditions (pH 4, 7 and 8). Bio-control activities was evaluated by spot challenge of C.
obiculare on true leaf surface of seedlings pretreated with Actinomyces strains. Results
showed that A12 and A19 strain could adapt well to high temperature condition
(35-40°C). A12 and A16 strain can adapt well to supplemention of NaCl 1M. All three
strains can response well to both pH levels (4 and 8). Among the three candidates, A12
strain exerted the greatest protection effect which was reflected by significant declining
(p< 0.01) of both lesion area and lesion number. A12 strain at ODeso=2 was determined
to be the best concentration to be applied. Result of PR gene expression reflected that,
PAL gene was expressed clearer in true leaves pretreated with A12 strain in comparison
to that expressed in the other strains and control.

Keywords: Actinomycetes, Streptomyces, Colletotrichum obiculare 104T

Title: Evaluation of some endophytic Actinomycetes strains as biological control agents
against anthracnose (Colletotrichum obiculare strain 104T) on cucumber (Cucumis
sativus cv. Tsuyataro)

TOM TAT

Pé tai dwoc thuc hién nham danh gia kha ndng chong chiu véi mét sé diéu kién stress,
kha nang phong trir bénh than thu (Colletotrichum orbiculare) trén cdy duwa leo va khao
sat sur biéu hién ciia cac gene lién quan dén sy hinh thanh bénh (Yoshida, 2009). Ba dong
nam dwoc danh gia ¢ cac ché dé nhiér dé (23, 30, 35 va 40°C), trong méi trieong bé sung
NaCl (0,5 va 1M) va pH (4 va 8). Khd ndng kiém soét sinh hoc ciia ba dong Actinomyces
dwege danh gid bang cach nhé giot dich chira C. orbiculare 1én bé mdt cia 14 thdt cua cay
con Xt Iy trieéc véi Actnomycetes. Két qud cho thay hai dong A12 va A19 c6 thé ddp ing
tot vai nhiér @ 35 va 40°C. Dong A12 va A16 ddp ing tot véi nghiém thic bé sung 1M
NaCl. Ca ba dong c6 thé sinh truong tét & mirc pH 4 va 8. Trong sé ba dong diwoc danh
gia, A12 cho thdy kha nang phong tri hiéu qud, 1am giam rd rét (p< 0.01) sé lLrong va
dién tich vét bénh so véi doi chirng. Dong A12 ¢ mizc ODgeo=2 cho két qua phong tri tot
nhat. Két qua biéu hién gene lién quan dén sy gay bénh cho thdy I4 that xiz Iy véi dong
A12 c6 mitc biéu hién gen PAL cao hon so véi déi chiing va céc dong khac.

Tir khoa: Actinomycetes, Streptomyces pactum, Colletotrichum obiculare dong 104T
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1 PAT VAN PE

Nhiéu nghién ctru cho thiy cac loai sinh vat ndi sinh (endophytic microorganism)
dem lai nhiéu loi ich cho ciy tréng (Downing and Thomson, 2000; Strobel, 2003).
Mot s6 loai ndm va vi khuan noi sinh da dugc phan lap va danh gia tiém ning
phong trir sinh hoc, trong d6 ¢ nhiéu loai da va dang dugc thuong mai hoa va s
dung rong rdi nhu Trichoderma, Bacillus. Benhamou et al. (1996) cho biét
Bacillus pumilus dong SE34 c6 thé phong trir bénh thdi ré trén cdy dau do ndm
Fusarium oxysporum f. sp. Pisi. Ngoai ra, Varma et al. (1999) da xac dinh dugce
hiéu quéa thuc day sinh truéng trén nhiéu loai ciy trong boi lodi nidm nodi sinh
Piriformospora indica. Cac loai vi sinh vat ndi sinh vira c6 thé gitp phong trir
bénh vura thic day su sinh truong cua cay ky chu, do do chung hoan toan ¢6 thé
dugc xem xét dé phat trién thanh cac tac nhan phong trir sinh hoc va/hodc thic day
sinh trudong. Mot s6 tac gia dd nghién ciu trén nhiéu chung Actinomycetes noi
sinh bén trong nhiéu loai ciy trong (Coombs and Franco, 2003; Shimizu et al.,
2000) c6 thé dugc phat trién thanh cac tic nhan phong trir sinh hoc. Trong sb céac
loai Actinomycetes ndi sinh, Streptomyces da duoc ap dung rong rii trén toan thé
gidi trong phong trir nhiéu loai bénh phat sinh tir dat. Mot diém rat dang cha y &
Streptomyces noi riéng va Actinomyces noi chung 1a ching c6 kha nang d6i khang
manh (intense antagonist) thong qua viéc san xuat ra nhiéu hoat chit khang ndm
(El-Tarabilya and Sivasithamparam, 2006). Trong sb cac loai gdy bénh trén ho bau
bi, Colletotrichum orbiculare (C. lagenarium), gay bénh than thu, dugc xem la
loai gdy bénh dang ngai nhat (Kim and Chung, 2004; Meera et al., 1995). D¢ kiém
soat bénh nay, bién phap phd bién nhat 1a dung cac loai thudc trir nAm nhu
Azoxystrobin, Benomyl, Captan, TPN va Mancozeb (Shimizu et al., 2000). Tuy
nhién, cac loai thudc d6 hién nay lai dang gay ra quan ngai vé mot s6 van dé nhu 6
nhiém moi truong, anh huong dén st khoe va nguy co bung nd khang thubc. Do
do, dé giai quyét cac van dé trén, nhu cau phat trién va ung dung cic tic nhan
phong trir sinh hoc dang tro nén cip thiét. Trong dé tai nay, kha ning phong trir
bénh than thu (Colletotrichum orbiculare) trén cidy dua leo cua ba dong
Actinomyces da dugc danh gia. Ngoai ra, mot s6 dac tinh chong chiu cua céc dong
d6 ciing duoc khao sat. Muc dich cua thi nghiém cudi cua dé tai 1a nham xac dinh
su biéu hién cia mot s6 gene lién quan dén sy hinh thanh bénh (pathogenesis
related —PR gene) trong cay dua leo dugc xur ly véi Actinomycetes.

2 PHUONG TIEN VA PHUONG PHAP

2.1 Phuong tién
e Giong dua leo: Tsuyataro (Cucumis sativus cv. Tsuyataro).
e Loai gay bénh: Colletotrichum orbiculare 104T.

Cac dong Actinomyces dugc st dung trong nghién ctru 1a A12 (Actinomadura
nitrigenes), A16 (Streptomyces pactum) va A19(Streptomyces thermocarboxydus)
dugc thu thap boi Yoshida (2009) (Hinh 1).
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Actinomadura Streptomyces pactum Streptomyces thermocarboxydus
nitrigenes

Hinh 1: Cac dong nAm Actinomyces A12, A16 va A19 sir dung trong nghién ctru

2.2 Phwong phap

Dé tai dugc thuc hién tai phong thi nghiém Sinh Hoc Phan Tt Bénh Hoc Thuc Vat
(Laboratory of Molecular Biology Plant Pathology), Khoa Nong Nghiép, truong
dai hoc Okayama, Nhat Ban, trong d6 bao gom ba thi nghiém dugc thyc hién theo
trinh tu.

2.2.1 Ddnh gid khd ndng chéng chiu ciia ba dong Actinomyces déi véi mét s6 diéu
kién méi trwong bat loi

C6 ba yéu té moi trudng dugc danh gia: anh huong cua nhiét do, ham lugng mu01
(NaCl) va pH. Trong thi nghiém vé nhiét do, ba dong Actinomyces dugc nudi ciy
trong moi truong IMA-2 dang 16ng, sau do duoc u & cac diéu kién nhiét do khac
nhau: 23; 30; 35 va 40°C. Twong tu nhu yéu té nhiét do, thi nghiém vé anh huéng
ctia mudi c6 2 nghiém thirc bo sung 0,5 va 1M NaCl. Béi vai yéu to pH, tac dong
cia moi truong acid (pH=4) va base (pH=8) dé dugc khao sat. Thé nudi cay long
trong hai thi nghiém pH va mubi duge u ¢ nhiét do 30°C trong 4 ngay. Cac thi
nghi¢m déu duoc 1ap lai ba 14n, mdi 1an lap lai twong Gng véi hai binh tam giac
chtra 50 ml moi truong nudi cay IMA-2.

2.2.2 Pdnh gid hiéu qua kiém sodt sinh hoc ciia ba dong Actinomyces trén ld thit
cua cay dua leo

Ba dong Actinomyces dugc nudi trong moi tru:(‘mg IMA-2 ¢ diéu kién nhiét do
30°C, 120 rpm (round per minute) trong 5 ngay Sau do, dich treo Actinomycetes
dugc dung dé lay nhlem v6i hat dua leo nay mam trong 15 phut. Nong d6 dich treo
dugc diéu chinh vé mirc ODggo=1 trudc khi 1y nhiém. Hat gidng dua leo duoc khir
trung bang ethanol 70% (1 phut) va NaClO 5% (5 phuat) trudc khi G ndy mam &
nhiét do 26°C. Hat sau khi lay nhiém duoc gieo vao chau c6 chira hon hop than
bun-vermiculite (1:1). Sau 3 tuan luu trong phong ting trudng (26°C), 14 that cua
cdy con dugc cit ra va 1y nhiém véi dich treo C. lagenarium (108 cfu), mdi 14 that
dugc lay nhlem vé6i 11 giot (mdi giot 10 pl). La sau khi lay nh1em dugc dat trong
moi trudng 4m do cao trong 1 tuln. Dién tich va s6 lugng vét bénh xuét hién trén
bé mat 14 duoc xac dinh bang phan mém Assess 2.0 (APS — American Plant
Pathology Society) va dém. Thi nghiém duogc b tri theo kiéu hoan toan ngiu
nhién, véi 5 1an 1ap lai, mdi lan 1ap lai c6 4 ciy con cho mdi nghiém thirc lay
nhiém véi Actinomycetes. Mot thi nghiém khac tuong tu da dugc thuc hién dé xac
dinh néng d6 1ay nhiém tot nhat ddi v6i dong A12.
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2.2.3 Biéu hién (gene expression) ciia mot sé gene lién quan dén sy gdy bénh
(Pahtogenesis relate-PR gene) bén trong cdy duwa leo khi dwoc ldy nhiem voi
3 dong Actinomyces

Hat nay mam dugc lay nhiém twong ty nhu thi nghiém trén (ndng do cac dich treo
Actinomycetes dugc chinh vé ODggo=1). Sau 3 tudn luu trong phong thi nghi¢m,
RNA tong trong 14 mam va 14 that duoc ly trich theo quy trinh duoc mo ta boi
cong ty Invitrogen. Mau dugc nghién trong nito 16ng trude khi pha vach té bao
bang dung dich Trizol (Invitrogen Inc.). RNA tong duoc trich trong hdn hop Iso-
propanol va High Salt Precipitation Solution (Wako Chem.) voi ty 1€ 1:1 sau khi ly
tam ¢ 12.000 vong. cDNA (complimentary DNA) duoc phién ma ngugc (reverse
transcript) tr RNA tong thu dugc véi enzyme AMV Rnase (Takara Inc., Japan).
Sau d6, mot s6 gene thudng tra (housekeeping gene) va PR dugc khuéch dai bang
phan tng PCR véi cac doan mdi duge mo ta boi Shoresh et al. (2004). Cac gene
duoc khuéch dai bao gom: EFla (housekeeping); Glu (1,3- glucanase); Chit
(Chitinase); PAL (Phenyl alanine ammonia-lyase); POX (peroxidase); va LOX
(lipoxygenase). Sau khi khuéch dai, san pham PCR duoc tién hanh dién di
(electrophoresis) vdi gel agarose 1.5% va nhuém v6i Ethidium bromide. Muc dg
biéu hién cua cac gene khao sat dugc danh gia thong qua d6 sang ctia cac vach thé
hién trong hinh dién di.

Tat ca cac thi nghiém (ngoai trir thi nghiém khao sat su chong chiu thudc trir ndm)
duogc dé cap o trén dugc phan tich bién luong (ANOVA) dé phat hién su khéac biét
gilta cac nghiém thirc bang phin mém SPSS version 16. Cac gia tri trung binh
duoc so sanh bang phép thir Duncan & muc y nghia 5% va 1%.

3 KET QUA

3.1 Danh gia kha nang chf'n}g chiu ciia ba dong Actinomycetes doi véi mot so
dieu Kién méi trudong bat loi

3.1.1 Su cho‘ng chiu cdc diéu kién moi truong bat loi

Sw chong chiu nhiét do

Dbi v6i dong A12, su sinh trudng ¢ nghiém thirc 40°C trong 4 ngay dau tién thap
hon so v&i ¢ cac nghiém thirc nhiét dd khac (23, 30, 35°C), dac biét 1a & ngay thu 3
va thir 4, khac biét c6 y nghia ¢ mue 5% (Hinh 2). Tuy nhién, ¢ ngay thir 5 va thtr
6, toc do sinh truong ¢ cac nghiém thirc khac giam di (giam xudng & nghiém thic

30°C) din dén su khac biét khong co ¥ nghia giira nghiém thic 40°C va céc
nghiém thic khac. Co thé thiy rang, dong A12 ¢6 thé chdng chiu tt & day nhiét
do tir 23-40°C, mdc du ¢ nhiing ngay dau nudi cdy sy sinh truong ¢ nhiét do 40°C
thip hon so véi & cac diéu kién nhiét do con lai. Su sinh truéng cua dong A16
trong 4 ngay cho thay, & nhiét do 40°C, chi s6 ODsso thap hon dang ké so véi cac
nghiém thuc nhiét do con lai. Qua do co thé két luan rﬁng dong A16 khong thé
chéng chiu duoc nhiét d6 cao (40°C), va nhiét do thich hop cho su sinh trudng cua
dong A16 ¢ khoang tir 23 dén 35°C. Nguoc lai, két qua cho thdy dong A19 chi co
thé phat trién t6t & nhiét do twong dbi cao, 35-40°C. Piéu d6 co thé thay rd nhat &
ngay nudi cay tha 3 va 4, c6 su khac biét c6 ¥ nghia vé mit thong ké gitra cac
nghiém thirc nhiét do.
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Hinh 2: Tac dong ctia nhi¢t do 1én sy sinh trwéng ciia ba dong Actynomycetes, A12 (A); A16
(B); A19 (C)

Ch}i thich: Cac gigi tri dugc biéu dién trong dé thi la gid tri trung binh cua ba lan Idp lai. Cac dwong doc trong méi cot
biéu thi cho sai so chuan (SE).

Sw chong chiu muoi

Vi thi nghiém nay dugc thyc hién chi nham xac dinh xem ba dong Actinomycetes
c6 dap tng duoc véi tac dong ciia moi trudong c¢6 ndong dd6 mudi cao hay khong, do
d6 kha ning chéng chiu mudi cua timg dong da khong dugc so sanh voi nhau
trong két qua thong ké. Hinh 3 cho thay, khi so sanh véi su sinh truéng trén moi
truong IMA-2 khong bd sung mubi (ddi chimg), dong A12 c6 thé dap tng tot voi
nghiém thire bd sung IM NaCl. Tuong tu, dong A16 cling cho thiy kha nang sinh
truong tot trong diéu kién c¢6 ham luong mudi cao & ca hai nghiém thirc bo sung
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0,5 va 1 M NaCl. Trai lai, dong A19 chi c6 thé dap tng duoc véi mirc bd sung 0,5
M NacCl.

#IMA-2 #IMA-2 + 0.5M #IMA-2 + 1M

D

Al2 AlG Al9

Cac dong Actinomy cetes
Hinh 3: Tac dong ctia muoéi (NaCl) dén sy sinh truwéng ciia ba dong Actinomyces

Ch}'J thich: Cac gig' tri r?wac biéu dién trong do thi la gid tri trung binh ciia ba lan Idp lai. Cdc dwong doc trong moi cot
biéu thi cho sai so chuan (SE).

Sw chong chiju véi dieu kién acid va base

Tuong tuy thi nghiém vé sy chdéng chiu mudi, sy ddp tng cua ba dong
Actinomyctes dbi voi cac diéu kién pH khac nhau khong dugc so sanh trong qua
trinh thong ké sd liéu, thay vao d6 1a so sanh tac dong cta cac mirc pH méi truong
khac nhau trong cing mot dong Actinomycetes. Két qua thi nghiém cho thiy
khong ¢ su khac biét c¢6 ¥ nghia vé mit thong ké vé chi s6 ODegeo gitra cac mirc do
pH moi truong ¢ ca 3 dong (Hinh 4). No6i cach khac, ca ba dong Actinomycetes
duoc khao sat déu c6 kha ning dap tng tét véi ca hai diéu kién moi trudong acid
(pH=4) va base (pH=8).

mpH 4 BpH 7

Al2 Alo A 19

Cac dong Actinomyces
Hinh 4: Tac dong ctia pH dén sy sinh trwéng ctia ba dong Actinomyces

Ch}] thich: Cac gid tri duoc biéu dién trong dé thi la gia tri trung binh ciia ba lan IGp lai. Cac dwong doc trong méi cot
biéu thi cho sai so chuan (SE).

3.2 Panh gia hiéu qua kiém soat sinh hoc ciia ba dong Actinomyces trén la
that cua cay dua leo

Bady ngay sau khi lay nhiém véi C. Obiculare, c6 thé quan sat thdy trung binh co 6
vét bénh hi¢n dién trén la that cua cay con khong dugc xur ly, trung binh cua téng
dién tich vét bénh 13 140 mm? trén 14. Trai lai, doi v0i cdc cdy con da dugc xu ly
trudc voi cac dong Actinomyces, sy mé rong cua vét bénh da bi chan lai (Hinh 5)
& cac mirc d6 khac nhau & cac dong khac nhau. Viée xtr 1y hat ndy mam vé6i dong
A16 va A19 lam giam ca dién tich va sé vét bénh. Tuy nhién, hiéu qua dat dugc
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thap hon so véi xtr Iy voi dong A12 va khac biét khong c6 ¥ nghia thdng ké so véi
dbi chung khong xtr ly. Két qua cho thay, hiéu qua dat duoc cao nhit véi dong
A12, ca dién tich va sb vét bénh giam rd rét (p<O0. 01) khi so sanh voi dbi chimg.
Bén canh d6, trong mot thi nghiém tuong tu, trong s 5 ndng d6 duge danh gia,
dong A12 dugc ap dung & mirc ODgso =2 cho hiéu quéd lam giam dién tich va so
bénh tbt nhit (Hinh 6). C6 thé nhan thiy xu thé ting dan hiéu qua cing véi su ting
ctia ndng d6 tir mirc ODeso=1 cho dén 2, trong d6 hiéu qua giam dién tich va sb
bénh ¢ mirc ODeso=0.01 va 0.1 khong khéc biét c6 ¥ nghia so véi ddi chimg.

200 ) i o - 8
@ Dién tich vét bénh B3 So vét bénh

o |

Al2 Al6 Al9
Cac dong Actinomycetes

150
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T
IS
S0 vét bénh trén moi la

Dién tich vét bénh trén mdi 14 (mm?)

100

Hinh 5: Dién tich va s6 vét bénh gay ra béi C. obiculare trén 1a that ciia ciy dwa leo da dwoc
lay nhiém trwéc voi cac dong Actinomycetes

Ch}] thich: Cac gifi tri r?w()‘c biéu dién trong do thi la gid tri trung binh ciia nam lan Idp lai. Cac duong doc trong moi cot
biéu thi cho sai so chuan (SE). (**). khdc biét co y nghia o mirc p<0.01
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Hinh 6: Di¢n tich va s6 vét bénh giy ra béi C. obiculare trén 1a that ciia cAy dwa leo di duoc
1y nhiém trudc voi dong A12 ¢ cac mirc ODggo khac nhau

Ch}] thich: Cdc gid tri @u’ac biéu dién trong dé thi la gid tri trung binh ciia nam lan ldp lai. Cac dwong doc trong méi cot
biéu thi cho sai so chudan (SE).

3.3 Biéu hién (gene expression) ciia mot so gene lién quan dén sy giy bénh
(Pahtogenesis relate-PR gene) bén trong cdy dwa leo khi dugc 1dy nhiém
véi 3 dong Actinomyces

Trong s6 ndm gene c6 lién quan dén hién twong Tinh Khang Hé Thong Do Kich

Ung (Induced Systemic Resistance - ISR) (Shoresh et al., 2004) dugc biéu hién

trong thi nghiém nay, ba gene POX (peroxidase), Glu (p 1,3-glucanse) va
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Chitinase dugc bieu hi¢n dong déu nhau ¢ céc nghiém thirc xir 1y (Hinh 7). Noi
cach khac, gene POX, Glu (B 1,3-glucanse) va Chitinase dugc biéu hién trong cay
dua leo ma khong can dén su tac dong cua cac dong Actinomyces lay nhiém trude.
Mt khéc, co thé thay rd rang, ¢ 14 that cua cay con dugc xur ly trude vol Al12 cho
thdy sy biéu hién cta gene PAL (phenyl alnine amonia-lyase) rd hon so véi cac
cay con lay nhiém véi cac dong Actinomyces khac (A16 va A19) va nghiém thurc
dbi ching (xtr ly voi nudce). Nhu da dé cap ¢ thi nghiém trén, dong A12 cho hiéu
qua tot nhét trong viéc 1am giam sé lugng va dién tich vét bénh. Do d6, biéu hién
rd rét cua gene PAL dudi tac dong cua dong A12 c6 thé lién quan dén két qua do.
Ngoai ra, sy biéu hién cua gene LOX (lipoxygenase) ciing cho thiy sy khac biét rd
rét & cac nghiém thirc xtr 1. Su biéu hién cia gene ndy chi xay ra ¢ 14 mam cua
cay dua leo dugc xur 1y trude voi cac dong Actinmycetes, ddc bi¢t 1a hai dong A16
va Al9.

L4 mam La that
H20 Al2 Al6 Al19 Al2 A16 Al9
EFl-alpha [ mom poee

HO
T e
Chitinase 71 od 0 S =
[OX I (1. 1] W=
r——“

PAL ﬂmm:ﬂ
poX 1 3 b -
Glu ---- 3 = e

~~ Bl EEE

Hinh 7: Biéu hién (gene expression) ciia mot so gene lién quan dén sy hinh thanh bénh
(Phathogenesis Gene - PR) trong la that va 1a mam cua ciy dwa leo dwoc xir ly
trude voi cac dong Actinomycetes.

JUI[]II
JAR0LE
ARl

Chit thich: cdc doan gene dwoe khuéch dai cé kich thie 200 bp (base pair), sé chu ky khuéch dai, n=40

4 THAO LUAN

Trong dé tai nay, mot s6 dic tinh chéng chiu véi cac diéu kién bat 1gi cua ba dong
Actinomyctes da dugc xac dinh. Cac dac tinh d6 dong vai tro quan trong trong viéc
danh gia cac d6i tugng tiém nang co thé dugc sir dung nhu trong phong trir sinh
hoc. Khi duoc ap dung ¢ vung ¢ hay vang tan la, cac vi sinh vat dugc cho 1a chiu
tac dong bai mot sé yéu to nhu nhiét dg, pH, luong mudi. Do d6, viéc Iya chon cac
tac nhan theo hudng chong chiu tot véi cac diéu kién bat 1gi va su bién thién cua
cac diéu kién d6 s& gitp lam ting su hién dién cua cac tac nhan phong trur trén
dong ruong, cting nhu kéo dai hiéu qua phong trur d6i v6i cac mam bénh. Céac két
qua cho thay mirc d6 chong chiu c6 sy khac biét giira cac dong. A19 va A16 c6 thé
phat trién tt & nhiét d6 cao (30-35°C) (40°C d6i voi A19), trong khi lai ting sinh
cham & nhiét do 23°C. Trai lai, A12 tang sinh cham & nhiét 6 40°C trong 3-4 ngay
dau. O ngay thir nam va sau, sy sinh trudng ciia A12 & 40°C lai trd nén twong dong
v6i hai nghiém thirc 23 va 35°C.

Sousa et al. (2008) cho blet phan 16n cac chung Actinomyctes, phan 1ap tur ving 1é
va dat khong thudc ving ré, phat trlen t6t & moi trudng pH trong khoang 6,5 - 8,0.
Khoang pH d6 ciing duoc cho 1a tdi wu ddi vé6i cac gidng Streptomyces (Lodders
va Kampfer, 2008). Theo d0, ca ba dong Actinomycetes trong dé tai nay c6 kha
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nang séng tot & moi truong pH 4.0-8.0. Piéu d6 phan anh kha nang chéng chiu tot
dbi voi diéu kién acid cua ba dong duoc khao sat. Khoang pH chéng chiu duoc
trong thi nghiém nay twong dong véi khoang cua dong phan l4p Streptomyces R-5
(pH tir 4,0 — 8.0, t6i wu & pH 5 - 6) (Shimizu et al., 2000).

Trong thi nghiém cua Sousa et al. (2008), sau ching phan 1ap dugc nudi trén moi
truong c6 bo sung NaCl & nim ndng do khac nhau thay dbi tir 1-3%. Chi mot dong
(AC92) phat trién manh & mirc bd sung 3%. So v6i két qua cia thi nghiém do, ca
ba dong trong nghién ctru nay c6 kha ning séng tt trong moi trudng co luong
mudi bo sung tuong dwong 5,8%. Thém vao do, theo Killham va Firestone (1984),
NaCl c6 kha ning wc ché sinh truéng va giam ning sudt sinh truéng cia
Streptomyces griseus va Streptomyces californicus manh hon so v4i KCl & ham
luong bd sung twong duong. Su so sanh dé cho thiy kha ning chdng chiu tbt cia
ba dong Actinomycetes d6i véi mudi.

Céc co ché gilip cac tac nhan kiém soat sinh hoc 1am ton hai dén cac sinh vat gdy
bénh bao gom khang sinh (antibiosis), ky sinh (parasitism), canh tranh dinh dudng,
khong gian va kich Ung tinh khéng (induction of disease resistance) trong cay ky
chu (Driesche and Bellows, 1996). Nhu da dugc lam rd trong cac thi nghi¢m trén,
trong s6 ba dong Actinomycetes dugc khao sat, A12 dugc xac dinh 1a dong ¢ kha
nang han ché su phat trién cua bénh than thu. Két luan d6 duoc rit ra sy khac biét
¢ y nghia trong viéc 1am giam s6 luong va dién tich vét bénh trén 14 that ciia cay
dua leo khi s6 sanh hi€u qua dat dugc cia A12 cac dong khac, va nghiém thirc ddi
chtng. Cac két qua ctiia Yoshida (2009) cho thiy khong thé phan lap lai (re-isolate)
cac dong Actinomycetes ké trén tir 14 that thir nhat va tht hai cta cay dua leo duoc
lay nhiém trudc véi ciing cac tac nhan d6. Hon nita, khong c6 hoat dong dbi khang
dién ra trong cac thi nghiém quan sat dic tinh ddi khang va khang sinh (Yoshida,
2009). Sy suy giam ty I¢ bénh gay ra bo1 ba dong Actinomycetes, do do dugc du
doan c6 lién quan dén tinh khang hé théng dat dugc do kich ung (Induced
Systemic Resistance - ISR). Su kich hoat cac gene lién quan sy hinh thanh bénh
(Pathogenesis Related — PR gene), can thiét cho viéc gia ting lugng phén tir acid
salicylic (SA) trong ca md bi xam nhiém va khong bi xam nhiém, duogc cho 1a ¢6
lién quan dén sy dap Gng cua tinh khang hé théng dat duoc (Systemic Acquired
Resistance — SAR) (Sticher et al., 1997). Bén canh d6, sy xdm nhdp cia cac vi
khuan sdng trong ré c6 kha ning giy ra ISR. Mot s tac gia cho biét ISR khong
phu thu¢c vao con duong tin hi¢u SA (SA signaling pathway), nhung lai yéu cau
su tham gia cia mot s thanh phan thudc con duong truyén tin hiéu JA (Jasmonic
acid — JA signaling pathway) va duoc ndi tiép boéi con duong truyén tin hiéu
ethylene (ethylene signaling pathway) (Loon et al., 1998; Pieterse et al., 1996;
Pieterse va et al., 2000). Theo do, gene ma hoa cho phenylalanine ammoni lyase
(PAL) duoc cho 13 dugc kich hoat boi con duong tin hiéu JA trong tinh hudng cay
bi kich Gmg cac phan tmg phong vé. PAL, enzyme dau tién trong con duong sinh
tong hop phenyl propanoid (c6 sy tham gia cta peroxidase), cling duoc kich tng
trong cac phan tng khang. Nhu da dé cap trong phan két qua lién quan dén hoat
dong kiém soat sinh hoc, A12 lam giam ) luong va dién tich vét bénh hiéu qua
nhat. Do d6, biéu hién rd rét cia PAL trong 14 that dugc xir Iy v6i A12 c6 thé lién
quan dén két qua d6. Tuy nhién, can tién hanh nhiéu thi nghiém hon nita dé rut ra
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két luan vé sy tham gia ctia con duong tin hiéu JA/ethylene hodc SA trong tinh
khang dat dugc dudi su tdc dong cia Al2.

5 KET LUAN VA PE NGHI
5.1 Két luan

Hai dong A12 va A19 c6 thé dap tmg t6t v6i diéu kién nhiét do cao (35-40°C).
Dong A12 va A16 c6 thé dap tng tot v6i nghiém thirc bd sung NaCl (1M) & mirc
cao nhat. Ca ba dong c6 thé sinh trudng tdt trong ca hai diéu kién acid va base.
Trong sé ba dong duoc danh gia, A12 cho thiy kha ning phong tri hiéu qua
nhat thé hién qua su giam 10 rét (P<0.01) ) lugng va di¢n tich vét bénh khi so
v6i d6i ching. Dong A12 ¢ nong d6 tuong tng vdi ODego=2 cho két qua phong
tri tot nhat.

Két qua lién quan dén su biéu hién gene lién quan dén sy gay bénh cho thiy 14
that xur 1y v6i dong A12 ¢6 mirc biéu hién gen PAL cao hon so v6i ddi chimg
va cac dong khac.

5.2 P& nghi

C6 thé thyc hién thém mot s6 thi nghiém dé tdi vu héa qua trinh nudi cdy dong
A12 phu hop cho viée san xuat ché pham tGng dung.

Can tién hanh thém mét s6 thi nghiém sinh hoc phéan tir & 1am 16 thém co ché truyén
tin hi€u trong qué trinh hinh thanh tinh khang dudi tic dong cua ba dong Actinomyctes.
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