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TOM TAT

Bénh kho canh cay ca phé 1a mot trong nhiing bénh hai quan trong tai ik Nong. Nghién
ctru nay cho thay két qua phéan 1ap 55 mau ca phé o tinh Dak Nong c6 3 nhém ndm chinh gay
bénh kho canh khé qua, trong d6 nhém Colletotrichum CC1.5 ¢6 kha nang gy bénh nhanh va
manh. Trong 21 chung Bacillus sp. phan 14p & dét rimg nguyén sinh va dat vuon ca phé khoe
manh tai Pak-Nong, chung Bacillus subtilis PR2B1 ¢6 kha niang dbi khang tdt Véi
Colletotrichum CC1.5 & phuong phap do1 khang truc tiép 67,41% va dbi khang khuéch tan
qua 15 thach 24,67 mm sau 6 ngay nu6i cay trén moi truong PDA. Nghién ctru nay gop phan
cung cap thém thong tin vé st dung vi khuan ddi khang trong phong chdng nam Colletotrichum
gdy bénh kho canh kho qua cay ca phé.

Tir khéa: Bénh kho canh kho qua, Bacillus sp., Colletotrichum sp., cay ca phé, Pak Nong.

1. MO PAU

Cay ca phé (Coffea spp.) 1a cdy trong xuat khau chinh mang lai hiéu qua kinh té cao &
nhiéu nudc nhu Brazil, Viét Nam, Indonesia, Colombia va An Do. C6 nhiéu loai ca phé dugc
trong trén thé gidi, trong do ca phé véi (Coffea arabica) va ca phé ché (Coffea robusta) mang
lai hiéu qua kinh té cao nhéat. Mic du, cay ca phé c6 gid tri kinh té cao, nhung san xuat ca phé
hién nay dang bi anh huong nhiéu bai dich bénh. Dac biét bénh khé canh kho qua trén ca phé
do loai Colletotrichum gay ra anh huéng nghiém trong dén ning sut va chat lugng cia ca
phé. Cac nghién ciru trude day cho thay cé nhiéu loai Colletotrichum gay bénh khé canh kho
qué trén ca phé, cu thé cac loai Colletotrichum anh hudng dén ca phé da duoc cong bd & mot sb
nudc: 3 loai ¢ Thai Lan (C. asianum, C. fructicola va C. siamense), 2 loai & Angola (C. cuscutae
va C. fragariae) va mot loai ¢ cac qudc gia: Uc (C. theobromicola), Colombia (C. gigasporum),
Costa Rica (C. costarricense), Fiji (C. queenslandicum) va Kenya (C. kahawae subsp. kahawae)
[1-6]. M6t s6 nghién ctru di x4c dinh dwoc ndm Colletotrichum sp. dua trén hinh thai vi thé, dai
thé ciia nim va str dung cac phuong phép sinh hoc phén tir [1, 2].

Viéc lam dung thudc bao vé thuc vat dé phong trr bénh kho canh kho qua do nim
Colletotrichum sp. trén cay ca phé ngay cang tang dan ti nguy co khang thu6c nén kho phong
trir bénh. Hon nira, sir dung nhiéu thudce hoa hoc dé phong trir bénh ciing lam gay 0 nhiém moi
truong, anh hudng dén suc khoe caa nguoi ndng dan va giam gia tri néng san xuit khau. Bic
biét, du lugng thudc bao vé thyuc vat ton du trong dat nhiém vao cac ngudn nudc sinh hoat cua
nguoi nong dan, 1am gia ting cac bénh hiém nghéo & nguoi, nhu: bénh ung thu, v.v. Chinh vi
vay, dé phat trién ca phé theo huéng bén ving, than thién véi méi trudng, bién phap phong tri
bénh khé canh do nam Colletotrichum bang vi sinh 1a mét trong nhiing bién phap t6i wu nhat.
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Theo mét s6 nghién ciru trong va ngoai nuéc cho thiy, viéc st dung cac chung Bacillus
dé kiém soat cac loai nAm bénh thuc vat 1a bién phap an toan va hiéu qua duogc thé hién qua
céc nghién ciru vé kha niang d6i khang cua Bacillus véi nam bénh Colletotrichum sp. trén cay
ca phé [7], bénh than thu trén 14 hanh [8]. Do do, viéc nghién cttu chon lya nhitng chung vi
khuan c6 kha ning dbi khang vi nam Colletotrichum gy bénh khé canh khé qua trén ca phé
13 phu hop véi hudng san xuat ca phé an toan.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu
2.1.1. Béi twong nghién ciu

Céac mau nam Colletotrichum gy bénh kho canh kho qua trén ca phé duge phén 1ap tir
canh, 14, trai & cac vuon ca phé bi bénh trén dia ban tinh Pak Nong.

Céac mau vi khuan dbi khang Bacillus duge phan 14p tir cac mau dit thu thap & cac vuon
ca phé khoe manh, khong c6 dau hiéu bi bénh va dat tai khu vyc ring nguyén sinh thudc tinh
Dék Nong.

2.1.2. Moi truong su dung nghién ciu

Mbi truong phan 13p, nudi cdy Colletotrichum va thir nghiém d6i khang: PDA (Potato
Dextrose Agar): Khoai tay 200 g/L, Dextrose 20 g/L, Agar: 20 g/L, nudc cat viradu 1 L.

Moi truong phan 1ép va nudi cay Bacillus: LB (Luria-Bertani) Tryptone: 10 g, cao nam
men: 5 g, NaCl: 5 g, nuéc cat vira du: 1 L, mdi truong thach bo sung agar: 20 g/L. Sau cung,
cac moi truong dugc hap khu trung ¢ 121 °C, 1,5 atm trong 15 phut.

2.2. Phwong phap nghién ciru

2.2.1. Phdn Ilgp Colletotrichum

Tai mdi dia diém vuon ca phé, 1dy 10 mau cho mdi loai than, qua non, qua chin c6 triéu
chung bi bénh khé canh khé qua. Phan mu c6 triéu chirng dién hinh cua bénh khé canh kho
qua duogc co 1ap dé phan 1ap. Chon mé thuc vat méi bi bénh dé phan 14p, rira mau trong nudc
dé loai bo bui va cac tap chit khac. Khir tring bé mat bang ethanol 75%, sau d6 rira lai 3 1an
V6i nuoc cit vo trung, dé kho trén gidy vo tring. Dung dung cu duoc khir trung cét nhitng
miéng nhé 5x5 mm tir phan ranh gigi gitta mo6 khoe va mé bénh, sau d6 cdy 1én méi truong
PDA, U ¢ nhiét do 25-28 °C trong tdi. Kiém tra dia cdy hang ngay, khi cac tan nam phat trién
tir nhitng mau nhidm bénh, cdy truyén ching sang méi treong PDA méi. Quan sat vi thé dai
thé & vat kich 40X dé xac dinh nim Colletotrichum. Mau nim nghi ngd Colletotrichum dwoc
luu trix trong glycerol 25% & -80 °C va trong cac dng thach nghiéng PDA.

2.2.2. Phurong phdp thir nghiém khd nang gdy bénh cua ching Colletotrichum sp. phdn ldp duoc

Nudi cdy nam bénh Colletotrichum trén méi truong PDA (i trong toi & nhiét do 25-28 °C)
khoang 7-10 ngay, sau do ly tim 8000 vong/phiit thu sinh khdi, hoa tan bao tir va dwra v& mat do
10° CFU/mL. Chon trai ca phé khoé manh rira duéi voi nudc chay, sau do dé kho. Dat miéng gidy
loc tiét tring va 2 miéng lam kinh tiét tring vao dia petri da duoc khi tring. Sau do, gidy loc duoc
1am 4m bang nuéc cit vo tring. Qua ca phé khoé dugc tao vét thuong bang kim tiém vo tring va
dat trén lam kinh trong dia petri. Tién hanh phun dich treo bao tir ciia vi nim Colletotrichum ¢
ndng d6 5x10° CFU/mL 1én bé mit trai ca phé, i trong 2 tuan & nhiét do phong. Nghiém thirc
dbi chung tién hanh phun nudéce cét vo trung [9].

Ghi nhgn két qua: Quan sat hang ngay va dénh gia biéu hién bénh trén doan than cay va
qua dugc gy bénh va so sanh cac dic diém cua bénh trong tu nhién. Chon mau nim c6 kha
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nang gay bénh tuong ty md td ngoai ty nhién dé tiép tuc nghién ciru. Tinh ty 1& gay bénh:
TLB(%) = S6 qua bénh/tong s6 qua x 100.

2.2.3. Phuong phap phdn lap Bacillus

Truée khi phan 1ap, mau dugc dun ¢ nhiét do cao (80 °C) trong 10 phut dé loai bo té bao
sinh dudng chi giir lai nhitng chiing c¢6 sinh bao tir & chon loc va lam thuan Bacillus. Pha
lodng mAu dat dén ndng do thich hop béng nuée mudi sinh 1 0,85-0,9%, céy trai trén dia petri
c6 chira moi truong LB - agar nudi cay 37 °C trong 24 gio. Chon khuan lac dic trung cho
Bacillus va tién hanh lam thuan bang cach ciy ria trén moi truong LB - agar. Cac chung thuan
duogc bao quan ¢ nhiét d6 -80 °C.

2.2.4. Phirong phdp doi khéang giita Bacillus va Colletotrichum

Thur nghiém déi khang truc tiép bang cach cay kép [8, 10, 11]. Nam bénh dugc cdy vao
dia petri chira moi truong PDA va u ¢ nhiét d phong trong 2 ngay. Sau 2 ngay tién hanh cay
vi khuan, xa khuan 1én bé mat dia nam da u, chia dia 1am 4 phén, dung que cay chung vi khuan
hodc xa khuan 1én 3 diém (1 di€ém khong cay dung lam doi chung) trén dia cach bia sgi nam
1,5 cm. Sau 5 ngay quan sat su hinh thanh ving khang nam va tinh hiéu suat ac ché sy phat
trién cua soi nam bai vi khuan va xa khuan theo cong thuc:

H=(R-r)/R x100

Trong d6: H 1a higu sut doi khang cuia vi khuan (%), R 1a ban kinh cua hé soi ndm doi
ching (cm), r 1a ban kinh ctia hé sgi nam trén dia cé chung vi khuan.

V6i phuong phap khuéch tan qua 15 thach, kha nang d6i khang sau 4 ngay thu nghiém
dugc danh gia thong qua kich thude vong doi khang (vong tron trong suot bao quanh khuan
lac), tinh bang mm theo cong thuc:

Kich thuéc vong dbi khang =D —d.
Trong d6: D (mm) 1a dudng kinh vong dbi khang; d (mm) 1a dudng kinh khuan lac.
Thi nghiém duoc Iap lai 3 1an d6i véi mdi chung vi khuan can chon loc.

2.2.5. Phirong phdp dinh danh cac nam Colletotrichum va vi khuan Bacillus bang sinh hoc
phan tu

Déi véi nam Colletotrichum duge dinh danh bang phuong phép giai trinh tu véi cap moi
ITS1 (5-TCCGTAGGTGAACCTGCGG -3), ITS4 (5-TCCTCCGCTTATTGATATGC-3).
Chu trinh phan tng PCR gom budc bién tinh 5 phat & 95 °C, sau d6 1a 35 chu ky & 1) bién
tinh 95 °C, 30 gidy; (2) bat cap, 55 °C, 30 gidy; (3) kéo dai 72 °C, 1 phut va budc cudi cling
la 10 phut ¢ 72 °C.

Chiing vi khuan Bacillus duge dinh danh bang phuong phap dinh danh véi cap moi 16S
rDNA (16sF: 5-GAGTTTGATCCTGGCTCAG-3'; 16sR: 5-~AAGGAGGTGATCCAACC-3)).
Chu trinh phan tng PCR gom: budc bién tinh 2 phut & 94°C, sau d6 1a 30 chu ky & (1) blen
tinh 94 °C, 1 phut; (2) bt cap, 58 °C, 1 phit; (3) kéo dai 72 °C, 1 phat 20 gidy va budc cudi
cung l1a 10 phut ¢ 72 °C.

3. KET QUA NGHIEN cUU

3.1. Phén lap va sang loc chiing vi ndm Colletotrichum

3.1.1. Phdn Idp va lam thuan

Tir cic mau ca phé bj bénh kho canh khd qua thu duoc, tién hanh phan 13p nim
Colletotrichum trén moi truong PDA va tuyén chon cac dong c6 dac diém cua nam Colletotrichum
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theo mé ta cua Stephen & Rebecca nam 1991 [12]. Sy khac biét cua cac chung nim phan 1ap
dugc sau 7 ngdy nudi cay trén PDA, vé hinh thai dai thé, mau sic, hinh dang bao tir va toc do
phat trién ctia cac chiing nam phan l4p duoc cho phép chia chung thanh 3 nhom (Bang 1). Hinh
thai nam (Hinh 1 A-B) ctia nhém 1 (dai dién 1a chung CC 1.2): duong kinh tan nam 68-72 mm,
to nam trén khong day, khuan lac ban dau chi c6 mau xam & trung tdm, to ndm méi c6 mau
tring, sau 7 ngay nudi thi toan bo khuan lac c6 mau xam, bé mit thach méi trudng chira khuan
lac c6 mau cam, c6 xuét hién nhitng khu vuc mau den nam rai rac trong khu vuc mau cam;
Nhom 2 (dai dién 1a chung CC 1.5): dudng kinh tan nam 45- 50 mm, khuan lac c6 mau tir
tring dén xam den, c6 xuat hién vong dong tam, vong phat trién khong tron déu nhin thiy
16 6 2 mat dia, khuan ty co chat tao cac vong tron dong tAm va cac sic té mau den, sau 10
ngay nudi cdy co xudt hién hat dau bén trong tan nam (Hinh 2); Nhom 3 (dai dién la chung
CV1.2): duong kinh tan nam 75-77 mm, to nam trén khong day, khuan lac c6 mau tring dén
xam den, bé mat thach méi trudong chira khuan lac ¢6 mau cam nhat xen k& 1a cac vong tron
d6ng tim mau den rd rang. Quan sat bao tir cia 3 nhém nam (Hinh 1D) dudi kinh hién vi quang
hoc & vat kinh 40X cho thay bao tir hinh thoi dén elip, khong co vach ngan, cac dic diém trén
phtt hop véi miéu ta cia Damm va cong su nam 2012 v& bao tir nAm Colletotrichum sp. [13].

Bang 1. Dic diém hinh thai ciia nhém ndm Colletotrichum phan lap dugc

Puong kinh

Tén chung nim Dic diém dai thé cua nim £ N
nNam sau 7 ngay

To nam c6 mau xam, bé mit thach méi truong chira
khuan lac ¢6 mau cam, c6 xuét hién nhitng khu vuc 68-72 mm
mau den nam rai rac.

Khuan lac c6 mau tir trang dén xam den, c6 xuat
Colletotrichum nhom 2 hién vong dong tam, vong phat trién khong tron
(CC15) déu, khuan ty co chét tao cac vong tron dong tim
va cac sic t6 mau den

Khuan lac c6 mau trang dén xam den, bé mat thach
mai trudng chira khuan lac c6 mau cam nhat xen ké 75-77 mm
1a céc vong tron dong tim mau den rd rang.

Colletotrichum nhom 1
(CC1.2)

45-50 mm

Colletotrichum nhom 3
(CV1.2)

A B C D

Hinh 1. Djc diém hinh thai cta céc chung nm Collectotrichum phan lap duoc.
(A) Mat trén dia petri; (B) Mat dudi dia petri cia cac chung nam trén moi truong PDA sau 7 ngay
nubi cay ¢ 28 °C; (C) Sgi nam; (D) Bao tir phan sinh ndm quan sat ¢ vat kinh 40X.
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Hinh 2. Hat dau hinh thanh trén tan nam caa mau CC1.5 sau 10 ngay nudi cdy
& nhiét d6 28 °C trén moi trudng PDA

3.1.2. Kha nang gay bénh cua ching Colletotrium phdn ldp duoc trong quy mé phong thi nghiém

V6i dic diém gay bénh manh trén trai ca phé non nén trong thir nghiém gay bénh s& dugc
tién hanh trén trai. Ca 3 chang ndm bénh duoc tién hanh thir nghiém kha néng gy bénh trén
qua ca phé xanh bang phuong phap tiém dich nim bénh véi nong d6 5x10°% CFU/mL vao qua
ca phé va thudong xuyén cAp am. Két qua thi nghiém cho thdy, chi sau 7 ngay gy bénh tai vi
tri tiém c6 xuét hién nhimng vét 16m sau, mau nau. Dén thoi diém 14 ngay sau khi tiém gay
bénh vét bénh 16m sdu, nau sdm cho dén den gan % qua, rit nhiéu miu den va kho ca qua. Trong
khi d6, & thi nghiém ddi chimng van khong quan sat thay hién tuong nhiém bénh sau 14 ngay tiém
(Hinh 3).

Ty 1& bénh ddi véi ting chung nim sau 14 ngay duoc thé hién qua Bang 2. Két qua &
Bang 2 cho thdy, ty I bénh trén qua ting theo thoi gian. Tai thoi diém sau 7 ngay tiém gay
bénh ty 1& bénh tir 76,19-100%, trong d6 chung ky hiéu CC1.5 ty 1& gay bénh dat 100%. Sau
14 ngay tiém, ca 3 ching déu co ty & gdy bénh trén qua ca phé 1a 100%. Nghiém thac doi
chang tiém nude v tring qua 14 ngay khong c6 hién tuong bénh. Két qua trén cho thiy, ca 3
ching nim bénh phan 1ap déu c6 kha ning gay bénh voi nhimg dic diém cia bénh kho canh
kho qua trén ca phé, trong do chung CC1.5 cho kha nang gay doc cao va nhanh.

Hinh 3. Két qua thir nghiém kha ning gay bénh cia nam Colletotrichum
phan 1ép dugc 1én qua ca phé sau 14 ngay. .
A: Qua ca phé dugc tiém gay bénh bang nam; B: Qua ca phé dugc tiém bang nude vo trung.

Bang 2. Ty 1& bénh trén qua ca phé theo thoi gian sau khi 1y nhiém cac chung CC1.2; CC1.5; CV1.2

. Ty 1€ bénh trén qua ca phé (%)
Nghi¢m thuc 2
Sau 7 ngay Sau 14 ngay
Déi ching 0,00 0,00°
CC15 1008 1004
CC1.2 76.19% 1004
CV12 85.714 100°

(3°4: Cc ky twr theo hang doc khdc nhau thé hién s khdc biét cé ¥ nghia p < 0,05)
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Dinh danh 3 chiing nim bang cap moi ITS1/ITS4 déu cho ra két qua la chung nam
Collectotrichum sp. Chang Colletotrichum CC1.5 dugc dung cho cac thir nghiém do6i khang vé saul.

3.2. Phén 1ap va chon loc vi khuan Bacillus cé kha ning dbi khang tot véi chiing nim
Colletotrichum CC1.5 trén mdi trwong PDA

Tir cac mau dét thu duoc da phan lap duoc 21 chung c6 dic diém hinh thai khuan lac
giong vai Bacillus nhu: khuan lac tron, c6 mau trang trong, trang duc, vang dam, vang nhat,
ria tron déu, luon song hoac rang cua (Hinh 4).

Hinh 4. Hinh anh khuan lac chung Bacillus trén moéi truong LB
Poi khdng véi chung vi khudn Bacillus

Kha niang ddi khang nim Colletotrichum gay bénh khé canh khé qua trén ca phé cua cac
chung Bacillus tuyén chon duoc xac dinh thong qua hi¢u qua trc ché (phuong phap dbi khang
tryc tiép) va xac dinh kich thudc vong khang khuan (phuong phap khuéch tan trén 15 thach).
Két qua thi nghiém duoc trinh bay ¢ Bang 3.

Bang 3. Kha ning d6i khang cuia mot sé chung Bacillus tuyén chon cé tiém niang khang ndm
’C.g:offeanum gdy bénh kho canh kho qua trén cdy ca phé
(hiéu qua uc ché nam bénh sau 6 ngay > 23% va kich thudc vong khang khuan > 11mm).

- Phuong phap d6i khang truc tiép Pl};ﬁg }(lgg g;%;m
Teén chung Z';iu3q3géagc(%é l:;iu6qu:§agc(%é (D —d)mm
1 PR2BI1 38,882 67,412 24,672
2 | pV3BI 34,370 62,33% 21,90°
3 | pvapi 35,330 65,56 23,20
4 | pvama 35,08 61,85 21,03¢
5 | pv4B3 35,05b¢d 62,22° 21,67¢
6 | pvsBI 35,08bed 47 41° 19,234
7 PV10B3 34,830cd 48,15° 19,534
8 PRIBI 35,090cd 37,780%f 16,90¢
9 PRI1B2 34,370cd 40,37% 17,10¢
10 | PR1B3 35,020cd 37,41¢f 15,17f
11 | prR1B4 34,340 39,26% 17,03
12 | PR2B2 36,29° 42,60¢ 17,23¢
13 | PR2B3 33,570 34,07fn 15,30°
14 | PR2B4 35,04bcd 31,110 14,60
15 | pR3B1 33,83bed 33,33fon 15,50f
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- Phuong phép déi khéng truc tiép P Eﬁﬁ?ﬁ glha‘é?h
Ten chung l:;iusqsgéagc(g/?)é 2;€u6q£§c(%é (@ —dymm
16 | PR3B2 32,32¢ 32,609" 15,271
17 | PR4BI 33,57bcd 32,96 15,10f
18 | pR4B4 33,78bcd 28,121k 13,07N
19 | pR5BI 34,500 31,11 13,53
20 | pv9B4 33,10« 33,33f" 14,47%
21 | pVIOBI 27,30 23,70% 11,831

(¢b¢-: Céc ky tu theo hang doc khdc nhau thé hién sy khdc biét c6 y nghia p <0,05)

Tat ca cac mau vi khuan Bacillus phan 1ap dugc déu cé kha ning dbi khang voi nim
Colletotrichum CC1.5, tuy nhién, mirc d6 dbi khang khac nhau. Quan sat két qua d6i khang
truc tiép sau 3 ngay theo doi cho thiy chua cé su tiép xtc giita Bacillus va Colletotrichum
CC1.5, duong kinh vong nim bénh & dia ddi chimg va dia doi khang khong chénh Iéch dang
ké (Hinh 5). Sau 3 ngay quan sat thdy da xuat hién vong khang khuan xung quanh khuan lac
Bacillus, hi¢u qua tc ché dao dong tir 27,30% dén 38,88%. Sau 6 ngay theo doi vong khang
khuan xung quanh khuan lac rd hon (Hinh 5), hiéu qua wc ché dao dong 23,70-67,41%. Trong
21 chang Bacillus duoc thir nghiém kha niang dbi khang truc tiép véi ndm Colletotrichum
CCl1.5 thi ¢6 cac chung PR2BI1, BV4B1 va BV3BI1 c¢6 hiéu qua ddi khang cao lan luot 1a
67,41%; 65,56% va 62,33%.

Phuong phép d6i khang truc tiép chi cho biét chung khao sat c6 d6i khang hay khéng ma
khong biét 13 cac chung thir nghiém dbi khang c6 phai do sinh cac hop chét khang khuan hay
do canh tranh dinh dudng. Trong khi d6, phwong phap khuéch tan trén 15 thach cho biét duoc
cac chiing nao c6 kha ning sinh chét déi khang v6i nam bénh Colletotrichum. Vong v6 khuan
xung quanh I thach chiing té chung c6 tiét chat khang khuan tc ché kha ning sinh truéng cua
Colletotrichum (Hinh 6). Pudng kinh vong vo khuan (D — d) cang 16n thi kha nang sinh ra chat
khang ndm Colletotrichum cang cao. Két qua déi khang qua 18 thach dugc thé hién ¢ Bang 3
cho thay c¢6 2 ching PR2B1 va DV4BI cho vong khang khuan cao lan luot 1a 24,67 mm va
23,20 mm.

Mat trude dia petri

Mat sau dia petri

Sau 3 ngay ddi khang Sau 6 ngay ddi khang

Hinh 5. D6i khang gitra ching Bacillus subtilic BPR2B1 véi nim Colletotrichum CC1.5
trén moi truong PDA ¢ 28 °C, theo thoi gian
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Phan lap mét sé chidng Bacillus sp. déi khang véi ndm Colletotrichum sp. géy bénh...

Hinh 6. Kha nang ac ché sy phat trién nim Colletotrichum CC1.5 cua mét sé chiing Bacillus
bang phuong phap phuong phap khuéch tan trén 16 thach

Trong s6 21 chung Bacillus sp. dugc danh gia kha niang Gc ché su phat trién cua
Collettrichum cho thiy, chung DR2B1 c6 kha nang ddi khang cao véi nam Colletotrichum
CC1.5 ¢ ca 2 phuong phap ddi khang truc tiép va doi khang khuéch tan qua 1 thach. Két qua
phan tich trinh ty rRNA 16S va so sanh trinh tu trén NCBI-Blast cho thiy chung PR2B1 1a
chung Bacillus subtilic véi mic do twong ddng 1a 99,0%.

4. KET LUAN

Nghién ctru nay da phén lap duoc 3 chiing nam Colletotrichum gy bénh kho canh kho
qua trén cdy ca phé ¢ tinh Bk Néng. Triéu ching bénh c6 thé bidu hién trong 7 ngay.

Trong sé 21 chung Bacillus phéan 1ap dwoc tai dét rimg nguyén sinh va dit vuon 6 tinh
Pik Nong, ching Bacillus DPR2B1 ¢6 kha ning d6i khang cao véi nim Colletotrichum CC1.5
sau 6 ngay nudi cdy & ca 2 phuong phap dbi khang truc tiép va dbi khang gian tiép lan luot 1a
67,41% va 24,67 mm. Phén tich trinh ty 16S- rRNA va so sanh trinh tu trén NCBI-Blast cho
thidy chung DR2B1 1a chung Bacillus subtilis. V6i kha ning ddi khang cao véi ndm
Colletotrichum giy bénh khé canh va kho qua cay ca phé, chung vi khuan B. subtilis phan 1ap
dugc trong nghién ciru nay c6 thé duoc st dung dé nghién ctru thém vé kha ning phong chéng
bénh ngoai thuc dia.
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ABSTRACT

ISOLATION OF SEVERAL ANTAGONISTIC Bacillus sp. SPECIES AGAINST COFFE
BERRY DISEASE BY Colletotrichum sp. IN DAK NONG PROVINCE

Nguyen Ba Tho*, Nguyen Thi Lien, Vo Dinh Quang
Branch of National Center for Technological Progress in HCM City
*Email: nguyenbatho0705@gmail.com

The diseases of dried branches and dried fruits are dangerous for coffee plants. Results
of isolating 55 coffee samples in Dak Nong province with 3 main groups of fungi causing
dried branches and dried fruits showed that Colletotrichum CC1.5 group has the ability to
cause fast and strong disease. Among these 21 strains of Bacillus sp. isolated in primary forest
land and healthy coffee garden land in Dak Nong, Bacillus subtilis strain DPR2B1 has good
resistance to Colletotrichum CC1.5 in the direct antagonistic method of 67.41% and diffuse
through the 24.67 mm agar after 6 days of culture on PDA. This study provides more further
information on antagonistic bacteria for controlling Colletotrichum causing dried branches and
dried fruits of coffee plants.

Keywords: Bacillus sp., coffee berry disease, coffee plant, Colletotrichum sp., Dak Nong province.
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