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Phén I, tuyén chon ching Streptomyces sp. va vi nam Trichoderma sp. doi khang vot nm
Colletotrichum sp, CCLS gy bénh kho canh, kho qua trén cay ca phé ¢ tinh Dk Nong
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Tom tit:

Bénh than thw (Anthracnose) hay con goi la bénh kho canh, khé qua 12 mot trong nhirng bénh gy hai nghiém trong trén cay ca
phé. Phong trir bénh kho canh, kho qua trén ciy ca phé bing bién phap sinh hoc 13 giai phap can thay thé trong viéc sir dung
thudc bao vé thwe vat héa hoc. Nghlen ctru dwgre tién hanh nham tuyén chon dwoc chiing Streptomyces va Trichoderma c6 kha
nang ('101 khéng manh véi vi nam Colletotrichum sp. CC1.5 gay bénh khé canh, kho qué trén ciy ca phé. Két qua nghién ciru
da tuyén chon dwgc 1 chiing xa khuan DRYS2 ¢ kha nang doi khang cao v6i vi nAm Colletotrichum sp. CC1.5 sau 8 ngay bing
phuwong phap doi khang truc tlep va khuéch tin qua 15 thach, hi¢u qua doi khang va vong vo Kkhuén dat lin lwot 1a 71,85% va
28,63 mm; 1 chiing nAm Trichoderma PR10TS c6 hi¢u qué doi khang véi nam Colletotrichum sp. CC1.5 sau 5 ngay 1a 100%. Két
qua phan tich trinh ti gen ciia chiing xa khuin DR9S2 13 Streptomyces hiroshimensis va vi nAm DPR10T8 1a Trichoderma viride.

Tir khéa: bénh than thw, ca phé, Colletotrichum, Streptomyces, Trichoderma.

Chi 56 phin logi: 4.6

Pat van de

Ca phé (Coffea spp.) la cay trong chi lyc cua Viét Nam, du vay
san xudt ca phé dang chiu nhiéu anh huong cua dich bénh, trong do
bénh kho canh, kho qua trén cay ca phé do ném Colletotrichum sp.
gay anh huong nghiém trong dén ning suat va chat luong ciia ca phé.
Mot s6 nghién ctru da ghi nhan ¢6 nhidu loai Colletotrichum giy
bénh kho canh, kho qua trén ca phé, nhu: C. asianum, C. fructicola;
C. siamense, C. cuscutae, C. fragariae, C. theobromicola, C.
gigasporum, C. costarricense, C. queenslandicum... [1-6].

Dé han ché va phong trir bénh do ndm Colletotrichum sp. trén
cay ca phé ngudi nong dan da sir dung thude bao vé thyc vat hoa
hoc, bién phap nay ¢6 hiéu qua nhanh trong kiém soat bénh, tuy
vay bién phap nay khong bén viing, giy anh huong xau dén moi
truong va stee khoe ngudi nong dan, giam gia tri xuat khau ca phé.
Dé phat trién cdy ca phé bén viing, an toan v6i moi trudng, thi bién
phap sinh hoc dang dugc quan tam, trong d6 s dung vi sinh vt 1a
mot trong nhing bién phap hiéu qué nhat.

Nghién ctru chung xa khuén Streptomyces va ndm Trichoderma
doi khéng v6i nam bénh rat ¢o trién vong do ching déu c¢6 kha
ning tiét cac san pham hitu co khang ndm bénh [7, 8]. Nghién
cuu cua A.C.F. Soares va cs (2006) [9] da phan 1ap dugc chung
Streptomyces ¢6 kha ning d6i khang voi nam Curvularia
eragrostides va Colletotrichum gloeosporioides gdy bénh trén
cdy khoai mg. Céc chung Streptomyces phan lap ¢ Kenya da dugce
chiing minh c6 kha nang doi khang voi nam Fusarium oxysporum,
Fusarium spp. va Colletotrichum kahawae giy bénh trén cdy trong
[10]. Két qua nghién ctru vi ndm Trichoderma viride, Trichoderma
harzianum, Trichoderma longibrachyatum cia A.J. Deshmukh va
cs (2010) [11] da xdc dinh cac chung ndm trén 1a mot tac nhan
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kiém soét sinh hoc hiéu qua trong viéc quan ly bénh than thu trén
cay trong do nim Colletotrichum gloeosporioides giy ra. Dich méi
trudng nudi cdy cua ching vi nim Trichoderma pseudokoningii ¢6
hidu qua d6i khang voi nam bénh Colletotrichum capsici (65,01%),
Sclerotinia sclerotiorum (62,82%), Rhizoctonia solani (50,22%) va
Fusarium oxysporum (34,53%) [12]. Do d6, nghién ctru nham chon
lya nhing chung Streptomyces va nim Trichoderma c6 kha ning
kiém soat manh véi vi ndm Colletotrichum gy bénh kho canh, kho
qua trén ca phé da dugc thyc hién.

Doi tuong va phuong phap nghién ciiu
Déi twgng

Ching vi nam Colletotrichum sp. CC1.5 gdy bénh kho canh,
kho qua trén cdy ca phé dugc phén 1ap trén mau bénh thu nhan tai
tinh Dak Nong [13].

Céc chung xa khuén Streptomyces va ndm Trichoderma dugc
phan 1ap tir 18 mau dat thu thap tr cac vuon ca phé khoe manh va
dat tai khu vuc rung nguyén sinh Ta Dung, tinh Dak Nong.

Phwong phadp nghién ciru

Phdn lgp va sang loc cdc ching ¢6 khd ning la xa khudn
Streptomyces: Cic mau dat dugc pha loang trong nude mudi 0,85%
duoc khir tring dén cac ndng do khac nhau tir 10 dén 10, Cy
trai mau ¢ cac ndng do pha lodng trén dia petri c6 chira moi trudng
Gause-1 [14]. Nudi ¢ & nhiét d6 30°C trong vong 4-7 ngay dé thu
duoc cac khuan lac riéng 1¢. Trén mdi mau dat, khuan lac cta xa
khuén duoc céy 3lan 13p lai sang dia Petri chita méi truong Gause-1
dé lam thuan. Xac nhan dong xa khuan Streptomyces sp. dua trén
cac dc diém hinh thai va vi thé cua cac dong xa khudn phan 1ap.
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Abstract:

Anthracnose is one of the serious diseases on coffee trees.
Prevention of coffee berry disease on coffee trees by biological
measures is an alternative solution to the use of chemical
pesticides. The study aims to select strains of Streptomyces
and Trichoderma with strong antagonistic ability against
Colletotrichum sp. CC1.5 fungus causing coffee berry disease.
Results revealed that an actinomycete strain DR92S showed a
high ability to antagonize Colletotrichum sp. CC1.5 after 8 days
by direct antagonism and diffusion through agar holes, with the
antagonism efficiency and inhibition zone of 71.85% and 28.63
mm, respectively. A strain of 7Trichoderma DR10T8 showed
100% inhibitory effects against Colletotrichum sp. CC1.5 after
5 days of treatment. The gene sequence analyses exhibited that
the closest genetic relationships of the actinomycete strain
DRYS2 and the fungal strain DR10T8 were Streptomyces
hiroshimensis and Trichoderma viride, respectively.

Keywords: Anthracnose, coffea spp., Colletotrichum, Streptomyces,
Trichoderma.

Classification number: 4.6

Phuong phap d6i khang truc tiép: Duoc thuc hién theo mo ta
cua D. Dhanasekaran va cs (2012) [15]. Quan sat sy hinh thanh
vung khang ném sau 4 va 8 ngay nuoi cay. Hiéu suat trc ché ciia xa
khuan dén sy phét trién cta vi ndm theo cong thirc sau:

H=R-r)/Rx100
trong d6: H 13 hiéu suat d6i khang ctia xa khudn (%); R 1a ban kinh
cta hé soi ndm dbi chiing (cm); r 1a ban kinh cta hé sgi nim trén dia
¢6 chung xa khuan (cm).

Phuong phap dbi khang gian tiép: Nudi cdy lic 100 vong/phut
chung Streptomyces trén mdi truong long Gause 1 ¢ nhiét do 30°C.
Sau do ly tam (8.000 vong/phiit trong 5 phit) dé loai bo sinh khéi thu
dich noi. Nudi cay nim bénh Colletotrichum sp. CC1.5 trong moi
truong PDA 16ng, pha loding dé dat nong do 10°CFU/ml. Hat 100 pl
dich nuoi cdy chira Colletotrichum sp. CC1.5 trai déu trén dia petri
chira moi trudng PDA. Tao nhiing giéng nho ¢6 duong kinh 8 mm.
Nho 100 pl dich nuéi cdy cac ching Streptomyces d6i khang di
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loai sinh khdi. U dia & 4°C trong 15 phit, cho dich trong gleng
khuéch tan. Sau d6 4 & nhiét do 28+2°C trong 7 ngdy cho nam
Colletotrichum sp. CC1.5 phat trién. Ching xa khuan néu co kha
nang sinh ra chat khang khuan dé tic ché Colletotrichum sp. CC1.5
s& xuét hién vong khang khuan xung quanh 16 thach. Do kich thudc
vong vo khuin xung quanh giéng.

Kich thuéc vong v6 khuan = D-d.
trong do, D 1a duong kinh vong dbi khang (mm); d 1a duong kinh
10 (mm).

Thi nghiém dugc ldp lai 3 1an d6i voi moi chung xa khuén can
chon loc.

Phan lap va sang loc cic chung co kha nang la vi ndm
Trichoderma: Céc mau dat dugc say kho ¢ 50°C trong 48 gio, sau
d6 dugc pha loang trong nude mudi 0,85% duge khu trang dén céc
nong do khac nhau tir 10! dén 10, Lay 0,5 ml dung dich pha loang
nho [€n trén dia moi truong chira moi truong PDA va u ¢ 28°C trong
72 gio. Chon nhimg tan nam roi, ¢4 hinh thai déc trung cua nam
Trichoderma cay chuyén sang moi truong PDA méi [16].

Phuong phép d6i khang trye tiép: Cay nam bénh Colletotrichum
sp. CCL.5 va cac chung vi ném T richoderma tiém nang trén 2 diém
do; xtmg nhau qua tam dia petri, cac d,lem cdy cach mép dia 1,5 cm.
boi ching 1a dia chi dugc c@y riéng nam bénh, 0 & nhiét do 2§i2°Q.
Thi nghiém g’luoc lap lai 3 1an. Theo ddi su phat trién cla nam doi
khging v&i nam bénh sau 3-5 ngay ¢ nhiét ’d(f) 28+2°C. Hjéu suat e
che cua ching vi nam Trichoderma sp. dén sy phat trién clia nam
Colletotrichum sp. CC1.5 theo cong thirc sau:

H=(R-r)/Rx100

trong do: H 13 hiéu suat d6i khang cta vi nim Trichoderma (%); R
14 ban kinh ctia hé ndm Colletotrichum sp. CC1.5 (cm); r 1a ban kinh
ctia vi ndm Trichoderma trén dia ¢6 ching vi nam Colletotrichum
sp. CC1.5 (cm).

Phuong phap dbi khang gian tiép: Nuéi cdy lic (100 vong/phut)
chung vi ndm tiém nang trén mdi truong PDA long trong 8 ngay.
Sau do ly tam (8.000 vong/phut trong 5 phut) dé loai bo sinh khoi
thu dich ndi. Nudi cdy nam bénh Colletotrichum sp. CC1.5 trong
moi truong PDA 16ng, pha lodng dé dat ndng d6 10° CFU/ml. Hit
100 pl dich nudi cdy chira Colletotrichum sp. CC1.5 trai déu trén
dia petri chita mdi truong PDA. Tao nhing giéng nhé c6 duong
kinh 8 mm. Nho 100 pl dich nudi cdy céc ching vi ndm déi khang
d4 loai sinh khoi. U dia & 4°C trong 15 phut cho dich trong giéng
khuéch tan. Sau d6 0 & nhiét d9 28+2°C. Sau 5 ngay, kha nang doi
khang dugc danh gi thong qua kich thude vong vo khuan. Kich
thudc vong vo khuan duoc tinh theo cong thirc sau:

Kich thudc vong dbi khang = D-d
trong d6: D 1a duong kinh vong doi khang (mm); d 1 dwong kinh
16 thach (mm).

Thi nghiém duoc 1dp lai 3 lan.

Pinh danh Streptomyces va Trichoderma bing phwong phdp
sinh hoc phdn tir: Chiing Streptomyces dugc dinh danh bang phuong
phép dinh danh giai trinh ty doan 16S rDNA bang cip moi 9F/1541R
[17]. Pbi v6i ndm Trichoderma duoc dinh danh bing phuong
phép giai trinh ty doan ITS1/ITS4 v6i cdp moi VOG/LS266 [18].
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Keét qua va ban luan

Phén Idp, tuyén chon chiing Streptomyces c6 khd ning doi

khdng véi ndm Colletotrichum sp. CC1.5

Tét ca 18 mau dat 1y tir vuon ca phé khoe manh trong ving bi
bénh va mau dat ¢ rung tu nhién, da phan lap va lam thuan duoc
20 chung mang dc diém hinh thai cua Streptomyces nhu khuén lac
kho va c6 hinh dang phong xa (hinh 1).

Hinh 1. Khuan lac xa khuan trén méi trwong Gause I. (A) Khuan lac
chting PRIS2 sau 4 ngay nudi cay; (B) Chiing DRIS2 sau 7 ngay nudi cay.

Kha nang d6i khang ching vi nim Colletotrichum sp. CC1.5
cia cac ching xa khuan Streptomyces phan lap duoc xéc dinh
thong qua hi€u qua trc ché va kich thudc vong khang vo khuan
(bang 1).

Bang 1. Kha nang déi khang ndm Colletotrichum sp. CC1.5
cua moét so chiing Streptomyces phan lap.

; Do khing trye ,ﬁép - Dii khang gidn tiép
STT  Ténching Higu qudiicché  Higu qui trc ché
sau 4 ngay (%) sau 8 ngay (%) (LR sz

1 DbRISI 65,22"+1,59 62,96'+ 1,13 26,90¢'+0,71
2 DR3S3 55,56%%1,13 57,04"+ 0,56 24 477 +0,07
3 DR7S2 62,67¢11+0,49 54,07¢+ 2,34 23,63+0,70
4 DRIS2 60,67+1,13 71,85"+ 0,67 28,63"40,31
5 DRIS6 56,25¢42,17 51,85%+ 1,48 23,17¢£1,07
6 DR10S4 68,1242,54 67,41+ 0,59 27,57¢£0,28
7 DbRI11S5 53,624+0,97 43,704+ 1,22 19,47°41,77
8 DRI15S4 49,31 +3 94 474190+ 1,43 10,63%1,50
9 DBRI2S5 49,270+ 11 56,30"+ 0,59 24,33%+1,01
10 DBRI15S3 49,2712 23 41,48%+0,78 14,63°40,33
11 DbR1754 48,6142, 18 42,96 +0,21 16,90%£1,18
12 bVIS3 50,67°¢£1,32 40,74°+1,09 17,974+0,99
13 bV2S5 59,4243 07 42,96%+2,11 18,50%+0,20
14 bV4Si 52,78%%1,35 48,127+ 1,26 14,40°+0,33
15 bVES6 57,97%1,15 48,88£1,51 20,30%+0,78
16 bV10S4 50,00%¢+3,95 45,9302 65 18,93¢4+0,52
17 bV1183 44,93%+]71 45,184+ 70 19,9740,31
18 bV13Ss 45,33%+],14 46,67°£1,49 11,6340,90
19 bVI15S3 42,67+0,85 45,18+ 51 19,73%+1,22
20 bV16S2 43,06%+4,20 48,15%+0,89 16,80%£1,18

Ghi cha: trong cting mét ct, cac gia tri theo sau béi cac chi cai gibng
nhau khac biét khong cé y thong ké & mrc a=0,05 bang trac nghiém
phan hang LSD.

Tét ca 20 ching xa khuan phén 1ap dugc déu co kha nang dbi
khang v6i nam Colletotrichum sp. CC1.5, tuy nhién mirc do ddi
khéng gilta cac chung Streptomyces ¢6 sy khac biét. Két qua bang 1
cho thay, phﬁn 16n cac chung xa khuan phan lap ¢ mﬁu dét rimg c6
hi¢u qua dbi khang cao hon cac chung phan lap 6 mau dat vuon. Két
qua d6i khang tryc tiép sau 4 ngay, quan sat thiy da xuat hién vong
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khang khuén xung quanh khuan lac xa khqén, hiéu qua uc ché dat
42,67-68,12%. Sau 8 ngdy, vong khang khuan xung quanh khuan lac
rd rang (hinh 2), hi¢u qua rc ché dat 40,74-71,85%. Trong 20 chung
xa khuan dugc thir nghiém kha nang doi khang truc t1ep vOi nam
Colletotrichum sp. CC1.5, ching DRIS2 ¢6 hiéu qua dbi khang tot
nhét (71,85%), thap nhit 1 chung V1S3 (40, 74%). Két qua doi
khang duc 16 cta 20 ching Streptomyces cho thay tat ca 20 chung
phan 13p dugc déu tao ving khang ném, véi duong kinh vong vo
khuén tir 10,63 dén 28,63 mm (bang 1). Trong do, chung DRIS2 ¢o
két qua duong kinh vong khang khuan cao nhat (28,63 mm) (hinh 3).

Mit
trude dia
petri

Mit sau
dia petri

Sau 4 ngay dbi khing Sau 8 ngay déi khing

Hinh 2. Péi khang gitra ching Streptomyces hiroshimensis
DRIS2 vé&i nam Colletotrichum sp. CC1.5 trén méi trwong PDA
& 28°C theo thoi gian.

\ bC

Hinh 3. Kha nang déi khang ndm bénh Colletotrichum
sp. CC1.5 cua chung Streptomyces hiroshimensis DR9S2
béng phwong phap dbi khang gian tiép.

Tur két qua thi nghiém cho thay, PRS2 14 chiing ¢6 kha ning
d6i khang manh nhat, 1an luot 1a 71,85% va 28,63 mm. Chuing nay
duoc dinh danh dén loai bang ky thuat sinh hoc phan tir. Két qua
dién di san phim PCR cia ching xa khuan DR9S2 voi cip moi
16S-rDNA trén gel agarose cho thay xuat hién mot bang vach DNA
sang 1& rang kich thudc khoang 1,5 kb (hinh 4A), san pham PCR
nay dugc phan tich trinh ty va so sanh trén NCBI-Blast cho thay
chung xa khuin DRIS2 1a Streptomyces hiroshimensis (46 twong
ddng 100%) (hinh 4B).

100% 0.0018

0.0138

100% oo DR9S2
0.0033

griseus KACC 20084
100% 00155

0.0000

Streptomyces coelicolor NBRC 12854
00181

100%
— 0.0007

Streptomyces albus DSM 40313
00181

Bacillus subtilis IAM 12118
0.1707

(A) (B

Hinh 4. Két qua dién di san pham PCR véi cip méi 16S-rDNA va cay
phat sinh loai ciia ching xa khuan dwoc tuyén chon. (A) Két qua dién di
san phAdm PCR doan 16S-rDNA clia chiing DRIS2 (M: thang DNA 1 kb); (B)
Cay pha hé méi twong quan gitra cac ching Streptomyces bang gidi trinh tu
16S-rDNA clia ching PR9S2 va cac chiing Streptomyces tham khao.
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. Phan Igp, tuyén chon chiing vi nim Trichoderma cé kha nang
doi khang véi nam Colletotrichum sp. CC1.5 trén méi truong PDA

Két qua tir miu dit & vuon trong ca phé khoe manh va dét rimg
nguyén sinh di phan 1ap dugc 53 ching vi nim Trichoderma sp. va
sang loc, danh gia hiéu qua doi khang ctia céc ching phan lap dugc
v6i ndm Colletotrichum sp. CC1.5 bang phuong phap doi khang truc
tiép. Két qua thu nhan dwoc 15 ching nam Trichoderma c6 kha ning
dbi khang (duoc thé hién ¢ bang 2). Sau 3 ngay, tat c 15 ching ndm
Trichoderma cho hiéu qua te ché ndm gay bénh kho canh, kho qua
trén cdy ca phé & mirc trung binh dén rit cao (47,48 dén 86,56%).
Sau 5 ngdy, ndm bénh Colletochitrum sp. CC1.5 khong phét trién
duoc va bi nim Trichoderma moc bao phu 1én (hinh 5), hiéu qua doi
khang ghi nhan rat cao trong d6 ¢6 2 ching 12 DR8T6 va DR10TS
ttc ché hoan toan ndm Colletotrichum sp. CC1.5 (hidu qua déi khang
100%). Tuy nhién, trong két qua khuéch tan qua 13 thach cta cac
ching cho thay, mic du ching DRST6 6 kha nang doi khang truc
tiép cao nhung kha nang tiét cht trc ché vi ndm Colletotrichum sp.
CC1.5 khong cao két qua vong khang nim dat 11,60 mm.

Mat treeéc
dia petri

Mat sau |
dia petri

Sau 3 ngay

Sau S ngay bC

Hinh 5. Déi khang giira chiing ndm Trichoderma viride PR10T8
vé&i ndm Colletotrichum sp. CC1.5 trén méi trwdng PDA &
28°C, theo thoi gian.

Bang 2. Kha nang trc ché ndm Colletotrichum sp. CC1.5 cua
mét s6 chiing Trichoderma.

Doi khng truc tiép

- : ; DG khang gidn tié
STT Tén ching  Higu qud irc ché sau 3 Higu qud irc ché san 5 seantiey

ngiy (%) ngay (%) o
| PRITS 71744938 96,11%22,13 1690196
2 PRSTS 80234554 95,66%:0,94 20,50°422,02
3 PRST6  84,164595 100,00:£0,00 11,602,60
4 DRIOTS  86,564,80 100,00::0,00 32,8042,71
5 PRI2IT 71484549 94,03%+3,08 1893wt ] 70
6 PRISTS  63,89°44,85 §7,3044.41 2.867¢0,61
7 PRIST3S 5581831 845724517 24,63%0,55
8 DRITTA 67344752 88,33%47,21 16,10%£1,56
9 PVIT3 47484247 81,00:8,38 14,602,54
10 DV3T4 56724545 86,41%+530 1930231
11 DVST3 62,0749, 90,67+ 5,73 17,93+ 2,51
12 DVSTS 72364875 91,52:443,53 18 87422,63
13 DVIOT4 72,937,359 91,8041 1390409
14 PVIST2 76271017 95000423 30,03%1,13
15 DVITTS 71504871 94,4412 61 26,40%£0,06

Ghi chu: trong cung mét cét, cac gia tri theo sau béi cac chir cai gibng
nhau khac biét khong cé y thong ké & mirc a=0,05 bang trac nghiém
phan hang LSD.
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Tir két qua doi khang cua céc ching vi ndm Trichoderma phan
lap v6i ndm Colletotrichum sp. CC1.5, chiing t6i da chon dugc
1 chung Trichoderma c6 hoat tinh cao 1a DPR10T8 dé thyc hién
dinh danh dén loai bang k¥ thuat sinh hoc phan tr. Két qua dinh
danh vi ndm Trichoderma DPR10TS voi cdp moi ITS cho thiy, san
pham PCR dién di trén gel agarose xuit hién 1 bang vach DNA
sang va rd rang v6i kich thude khoang 1000 bp (hinh 6A). Két qua
giai trinh ty cta san pham PCR va so sanh trén NCBI-Blast cho
thdy ching vi ndm DR10TS 1a Trichoderma viride (46 tuong dong
99%) (hinh 6B).

Trichoderma viride NW537
100% 0.0074
0.0084

100% BR10T8
0.0028

0.0317

100% .00 Trichoderma C1667

0.0537

Trichoderma lor LESF552

100% 0.0086
0.0267

Trichoderma harzianum SYA F4
0.0218

o2 Fusarium oxysporum KKK 19

(A) (B)

Hinh 6. Két qua dién di san pham PCR véi cap moi ITS va cay phat
sinh loai cua chung Trichoderma dwoc tuyén chon. (A) Két qua dién di
san phdm PCR doan ITS cta chiing DPR10T8 (M: thang DNA 1 kb); (B) Cay
pha hé méi twong quan gitra cac ching Trichoderma béng gii trinh ty ITS
ctia chiing PR10T8 va céc ching Trichoderma tham khao.

Ban ludn

Kha ning d6i khang voi vi nam Colletotrichum sp. CC1.5 gay
bénh kho canh, khd qua trén cdy ca phé cua chung Streptomyces
hiroshimensis PRS2 va Trichoderma viride PR10T8 trong nghién
ctru ny cho thy ca 2 ching déu c6 kha ning déi khang v6i nhiéu
co ché. Céc chung xa khuin Streptomyces 6 kha ning canh tranh
dinh dudng noi cu tri, tiét hop chat khang sinh, cic enzyme co
kha néng phan giai thanh te bao clia ndm bénh (protease, chitinase,
cellulase [19, 20]. Chung ndm Trichoderma ¢6 co che tryc tiép lién
quan dén hiéu qua ddi khang v6i nim bénh 1a ¢ toc do phat trlen
nhanh, kha nang canh tranh dinh dudng, khong gian séng véi ndm
bénh tot [21, 22] va tiét ra chitinase, glucanase, protease, cO thé lam
pha hity vach té bao ctia ndm va ky sinh trong sgi ndm bénh [8].

Két qua hidu qua tc ché ndm bénh Colletotrichum sp. cia
chung Streptomyces hiroshimensis DR9S2 dat 71,85%, so sanh
voi cac nghién ctru khac nhu ctia DS Van Sir va Lé Minh Tuong
(2016) [23], chung Streptomyces CT10 ¢6 hidu qua wrc ché v6i ndm
Colletotrichum sp. phan 18p trén cay 6t 1a 60,73% va duong kinh
vong khang khudn dat 13,7 mm; Nguyén Thi Van va cs (2019)
[24] cho thdy, chung Streptomyces VTCC-A-69 ¢6 hiéu qua tc
ché nam Colletotrichum sp. 1a 38%; Q.G. Fadhilah va cs (2021)
[25] cho hiéu qua ddi khang cta chung Streptomyces sanyensis
v6i vi ndm Colletotrichum sp. KA dat 59,88%. Nhu vay, ching
Streptomyces hiroshimensis DRIS2 phan 1ap dugc c6 kha nang
khang Colletotrichum sp. manh hon cac chung Streptomyces sp. cua
cac nghién cuu trén dat dugce.

Két qua danh gié hoat luc khang ndm Colletotrichum sp. CC1.5
cua chung nam Trichoderma viride PR10T8 trong nghién ctru nay

L)



(hiéu qua tre ché dat 100% va duong kinh vong vo khuan 32,80 mm) co
hoat lyc cao hon trong cac bao cao cuia L.R. Shovan va cs (2008) [26],
ching Trichoderma harzianum d6i khang véi nam Colletotrichum
dematium gay bénh trén cay dau nanh dat hiéu qué 89,44%; Nasreen
Musheer va Shabbir Ashraf (2017) [27], danh gia hoat luc doi khang
ctia ching Trichoderma viride voi nim gy bénh Colletotrichum
leosporiodes trong didu kién phong thi nghiém 1a 69,79%.

Két luan

Nghién ctru di phan I4p va tuyén chon dugc 20 chung xa khuan
Streptomyces ¢6 kha ning d6i khang voi nam Colletotrichum sp.
CCL.5, trong do chung Streptomyces hiroshimensis PRS2 co
hiéu qua d6i khang va tao vong khang vo khudn cao lan luot 1a
71,85% va 28,63 mm; 15 ching Trichoderma c6 kha nang khang
ndm Colletotrichum sp. CC1.5, trong d6 ching vi ndm c¢6 hiéu
qua dbi khang va tao vong vo khuan manh 1a Trichoderma viride
(86,56-100%, 32,80 mm).

Vi két qua kha nang kiém soat manh véi vindm Colletotrichum
sp. CCL.5, ¢4 2 ching vi sinh tuyén chon duoc trong nghién ctru
nay can duoc nghién ctru sau hon vé quy trinh hinh thanh ché
pham va thir nghiém kiém soat bénh kho canh, khd qua trén ciy ca
phé & diéu kién dong rudng.
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