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Bénh than thu do nAm Colletotrichum gay ra trén nhiéu loai
cay trong. Trong do, 6t la mot trong nhitng cay trong bi anh huong
rat 16n dén nang suat va chat luong. O Viét Nam, Lam Dong 1a mot
trong nhimng dia diém trdng 6t nhiéu nhat ca nudc va bi anh huong
nhiéu do bénh than thu gay ra. Hién nay, viéc str dung ché phém sinh
hoc dugc hudng dén trong phong trir bénh hai trén cay trong Vi vira
higu qua vira an toan. Trong cic dbi tuong vi sinh Vvét, vi khuan
Pseudomonas cd nhiéu co ché doi khang véi cac nam gay bénh than
thu. Trén co s& d6, nghién ciu phan lap va tuyén chon chung vi
khuan Pseudomonas sp. c6 kha nang dbi khang tot véi ndm
Colletotrichum scovillei gay bénh trén cay 6t ¢ Lam Pong da duoc
thuc hién. Tir 12 mau dét thu dugc, nghién ciru nay da phan 1ap duoc
19 chiing vi khuan c6 kha ning thugc chi Pseudomonas. Trong d6
kha ning d6i khang véi nam Colletotrichum scovillei cua chung
LD3.1 cao nhét (60.78% sau 15 ngay). Két qua phan tich dya trinh
tu gene 16S DNA cho thay ching LD3.1 tuong d6ng gan vai vi khuan
Pseudomonas putida (100%).

ABSTRACT

Anthracnose disease caused by Colletotrichum species has
appeared in many crops, particularly chilies which have been heavily
affected. In Viet Nam, Lam Dong Province is one of the most chili
planting areas then it is enormously impacted on chili production.
Currently, biological methods have been increasingly used in plant
disease prevention due to their effectiveness and safety. Specifically,
Pseudomonas species have been widely studied and become the
great potential candidates owing to their antagonistic ability against
the anthracnose causing fungi. For this reason, the research of
isolation and selection of the Pseudomonas species strain possessing
the highest inhibitory activity against the fungus Colletotrichum
scovillei, giving rise to Chili anthracnose disease in Lam Dong
Province, was conducted. From 12 soil samples, 19 isolates were
initially categorized as Pseudomonas species. Out of all candidates,
the LD3.1 strain exhibited the strongest inhibitory effectiveness on
the development of Colletotrichum scovillei (60.78% after 15 days).
The molecular identification result based on 16S ribosomal DNA
revealed that LD3.1 is identical to Pseudomonas putida (100%).
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1. Pit vain dé

Bénh than thu hay con goi la anthracnose do ndm Colletotrichum gay ra (Than, Prihastuti,
Phoulivong, Taylor, & Hyde, 2008). Bénh gay hai phé bién trén nhiéu loai cay trong. O nudc ta,
6t 1a loai cy trong co gia tri kinh té cao, duoc trong phd bién & nhiéu noi. Tuy nhién, day ciing 1a
dbi twong bi ndm Colletotrichum gay thiét hai ning né vé ning suit ciing nhu chat luong néng san.
Bénh than thu duoc ghi nhan & hau hét cac ving trong ot & nudc ta, dic biét vao muia mura, ty 16
bénh c6 thé Ién t6i 70% (Bui & Vo, 2011). Bénh gay hai & cac giai doan, tir giai doan cay con, cay
truong thanh va bao quan sau thu hoach. Bénh nay c6 thé lam giam ning suét tir 10 - 80%, gay
thiét hai kinh té lon ddi voi nguoi trdng 6t (Saxena, Raghuwanshi, Gupta, & Singh, 2016). O Viét
Nam, bénh gay thiét hai 1én dén 90% & nhiéu vuon nhidm nang (Bui & Vo, 2011). Hién nay, bién
phap sinh hoc duoc nghién cau rat nhiéu trong phong trir bénh hai trén cay trong vi vira hiéu qua
vira an toan. Trong c4c loai vi sinh vat, Pseudomonas la tac nhan sinh hoc day tiém ning véi hoat
tinh ddi khang nam bénh rat t5t nhd kha niang canh tranh dinh dudng va khong gian, tiét khang
sinh, siderophores, enzyme ly giai va mot s6 doc té (Suresha, 2005). Py 1a chiing vi khuan duoc
nghién cu nhiéu vé kha ning ddi khang voi cac tac nhan gay bénh trén cdy trong nhu:
Colletotrichum capsici gay bénh than thu trén 6t (Raj, Christopher, & Suji, 2014), Phytophthora
capsici gay bénh chét nhanh trén cay hd tiéu (Tran, Nguyen, Nguyen, Le, & Hoang, 2017),
Colletotrichum gloeosporioides gay bénh than thu trén cady du du (Rahman, Kadir, Mahmud,
Rahman, & Begum, 2007), Fusarium solani va Colletotrichum gloeosporioides trén cay trong
(Truong & Le, 2020). Hién nay, do su thay d6i thoi tiét cling nhu viéc quan Iy dich bénh khong
hop Iy c6 thé dan dén cac ndm bénh thay d6i. Nam 2020, nhom nghién ciru da khao sat cac loai
nam Colletotrichum gy bénh trén cay 6t & Lam Pong. Két qua cho thay, Colletotrichum scovillei
1a l0ai gay bénh phé bién, chiém 69.23% trong cac chung gy bénh di dugc phan lap, dinh danh
& Lam Dong. Trén co s do, nghién ctru “Phan 1ap va tuyén chon chung vi khuan Pseudomonas
sp. ¢ kha niang d6i khang t6t véi nam Colletotrichum scovillei gay bénh trén cay ot & Lam Dong”
duoc thuc hién.

2. Vat liéu va phuwong phap nghién ciru
2.1. Vat ligu nghién caru

Nam Colletotrichum scovillei tir bd suu tap gidng vi sinh vat Trung tim Cong nghé Sinh hoc
Thanh phé H6 Chi Minh. Cac mau dét cac vuon rau va cdy 6t duoc thu thap & cac tinh Lam Dong.

2.2. Phwong phap nghién ciu
Thu miu

Mau dung dé phan lap céc vi khuan Pseudomonas duoc thu thap tir cc vuon rau va cay ot
& cac tinh Lam Ddng. Thu c4c mau dat vang ré. Mau duoc thu va luu trit trong tai nilong (ghi rd
dia diém va thoi gian Idy mau). Ky hiéu mau: LDxy (x 1a s thir tw vuon, y 1a s6 thir ty mau thu).

Phwong phdp phén Igp vi khuan Pseudomonas (Agarwal, Rokkala, Tawde, Bhatia, &
Rathod, 2021; Alhazmi, 2015; Cao, Phan, & Nguyen, 2008; Holt, Krieg, Sneath, Staley, &
Williams, 1994; Public Health England, 2015).

Can 10g dit cho vao erlen thay tinh chira 90ml nuéc mudi sinh ly vo tring, lic 200
vong/phut trong 30 pht. Pha lodng dich huyén phu theo cac nong do 107, 1072, 107 rdi hat 0.1ml
dich huyén phu cdy trai vao dia Petri chira méi trudng King B, u & 37°C cho dén khi xuét hién
khuan lac. Tién hanh chon khuéan lac c6 dic tinh gidng Psedomonas, nhu bé mit nhé, bong hoic
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tron, Mau vang nhat, tring sita hoic tring duc. Sau d6, 1am thuan, nhuém Gram va kiém tra cac
dac tinh sinh hda cta cac chung phan lap. Theo mo ta cua Bergey, dé tai tien hanh chon cac chung
vi khuan Gram am, c6 kha nang sinh enzyme oxidase, khdng 1én men glucosae.

Phwong phdp sang lpc cac ching vi khudn Pseudomonas c6 khd ning doi khang tét véi
nam bénh trén dia Petri (Zivkovi¢ & ctg., 2010)

N4m C. scovillei duoc nudi ciy trén moi trudng PDA trong 07 - 09 ngay. Vi khuan duoc
nhan nudi trén méi trudng King B trong 48 gid. Chuyén céac tan nam C. scovillei voi dudng kinh
5mm dugc chuyén qua dia Petri chira mbi truong PDA sao cho cach mép dia 03cm. Sau d6, ria vi
khuan 1én dia Petri véi chiéu dai 4.5cm, khoang cach dudng cdy khuan vai tan ndm bénh da duoc
cay 1a 03cm. U dia Petri ¢ 35°C. Theo ddi hiéu qua dbi khang véi nim bénh trén dia Petri sau 05,
09, 13 ngay.

Céng thirc tinh: H = (A —B) / A x 100 (1)

H: Hiéu qua d6i khang (%);

A: Ban kinh khuén lac nim bénh trong cong thire ddi chimg (mm);

B: Ban kinh khuén lac nAm bénh khi dugc nuéi cung vai vi khuén (mm).

Phuong phdp dinh danh vi khudn Pseudomonas bang sinh hec phan ti (Yamada & ctg., 2000)

Khuan lac don Pseudomonas trén méi trudng King B sau khi nudi cay 24 gio, & 35°C
dugc cho vao 6ng 1.5ml chira 100pL TE. Tién hanh dun & 95°C trong 10 - 15 phut, sau d6 cap
d6ng trong tu -20°C. Ly tdm 10,000 vong/phat & 4°C trong 07 phut. St dung dich ndi cho phan
g PCR véi cap moi 20F (AGAGTTTGATCMTGGCTCAG) va 1500R
(GGTTACCTTGTTACGACTT). San pham PCR dugc Kiém tra trén gel agarose 1% trudc khi
duogc tinh sach bang bo Isolate 11 PCR va Gel Kit (Bioline). San pham PCR d tinh sach duoc
giai trinh ty Sanger trén hé théng ABI 3500. Dit liéu sau d6 dugc xir ly bang phan mém ATGC
va str dung cong cu BLAST trén co so dit liéu NCBI dé xac dinh danh phép khoa hoc cua céc
chung vi khuan muc tiéu.

3. Két qua va bi¢n luan

3.1. Két qud phan I@p céc chiing vi khuan Pseudomonas

Tir 12 miu dit dugc thu thap & tinh Lam Pong, d phéan 1ap dugc 19 chang vi khuan c6

kha niang 1a Pseudomonas. Khuan lac Pseudomonas c6 thé khéng mau, mau trang, trang nhat hozc
mau kem. 19 chiang vi khuan nhuém gram c6 hinh que, ding riéng Ié hoic xép thanh chudi ngan.

Hinh 1. Pic diém khuan lac trén méi truong King B (A) va dic diém vi thé (B)
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Tir 19 chang vi khuan nghi ngo 12 Pseudomonas (gram am, hinh que, tién hanh kiém tra
mot sb chi tiéu sinh hoa theo hudng dan xac dinh vi khuan cua Bergey (Breed, Murray, & Smith,
1957) gdm kha ning tao enzyme oxidase, kha ning 1én men glucose. Két qua thé hién & bang sau:

Bang 1
Dic diém sinh héa caa cac chung vi khuan phan lap
STT Tén chiing Oxidase Lén men glucose
1 LD.1.1 + -
2 LD1.2 + -
3 LD1.3 + -
4 LD2.1 + -
5 LD2.2 + -
6 LD3.1 + -
7 LD4.1 + -
8 LD5.1 + -
9 LD6.1 + -
10 LD7.1 + -
11 LD8.1 + -
12 LD9.1 + -
13 LD10.1 + -
14 LD10.2 + -
15 LD11.1 + -
16 LD11.2 + -
17 LD11.3 + -
18 LD12.1 + -
19 LD12.2 + -

Theo khoa phan loai Bergey, vi khuan Pseudomonas c6 kha ning tao enzyme oxidase va
khéng c6 kha nang 1én men glucose. Nhu vay, 19 chuang phan lap cé thé 1a Pseudomonas.

Hinh 2. Két qua kiém tra dac diém sinh hoa
(A) Thir nghiém 1én men glucose am tinh, (B) Kha nang sinh enzyme oxidase duong tinh
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3.2. Két qud khdo sat kha néing déi khang céc ching vi khudn Pseudomonas véi ném
Colletotrichum scovillei

Bang 2
Hiéu qua ddi khang céc chung vi khuan Pseudomonas phan 1ap & Lam Bong véi nam C. scovillei
Phan tram déi khang (%)

STT Tén nghiém thite Sau 05 ngay Sau 09 ngay Sau 13 ngay Trung binh

1 LD.1.1 24.89f 42,639 39.62 35.71
2 LD1.2 33.74° 55.75 58.00° 49.16
3 LD1.3 19.31¥ 45.45f 40.16f 34.97
4 LD2.1 15.55' 13.06' 7.01" 11.87
5 LD2.2 20.721 50.15¢ 41.76° 37.54
6 LD3.1 32.16° 58.472 60.782 50.47
7 LD4.1 27.91° 45.23f 12.57% 28.57
8 LD5.1 39.712 53.56¢ 52.06° 48.44
9 LD6.1 30.72¢ 53.19¢ 22.09' 35.33
10 LD7.1 22.71M 41.42" 8.97™ 24.37
11 LD8.1 18.35% 38.52 10.22' 22.36
12 LD9.1 24.47% 55.35° 51.5¢ 43.77
13 LD10.1 23.519" 34.93K 15.23 24.56
14 LD10.2 22.15 45.67° 7.14" 24.99
15 LD11.1 25.18 45.98f 36.569 35.91
16 LD11.2 24.75' 50.47¢ 51.629 42.28
17 LD11.3 28.76° 52.79¢ 45,211 42.25
18 LD12.1 22.27 36.78/ 26.79" 28.61
19 LD12.2 33.29° 56.41° 58.43" 49.38
Trung binh 25.80 46.10 33.99
cV 2.56 1.18 1.64
P <0.0001 <0.0001 < 0.0001

Ghi chu: Trong cting mét cot, cac gia tri trung binh ¢6 ki ty theo sau gidng nhau khong c6 su khac biét vé mat thong
ké (P <0.05)

Két qua thu duoc & bang trén cho thay, 19 chung Pseudomonas phan 1ap tir tinh Lam Dang
déu c6 kha ning ddi khang véi chang nam C. scovillei trong diéu kién phong thi nghiém. Hiéu qua
cua cac chung vi khuén ting dan theo thoi gian. Phan trim ddi khang voi nam C. scovillei giira cac
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nghiém thirc déu cd sy khéc biét c6 ¥ nghia vé mit thong keé tai cac thoi diém lay chi tiéu. Sau 05
ngay, nam va vi khuan da phat trién, tuy nhién, khoang céch gitta khuan lac ndm va vi khuan con
kha xa nén khong thé hién rd su dbi khang. Hiéu qua déi khang cua cac chung dat tir 15.55 -
39.71%, gié tri trung binh cua 19 nghiém thirc 1a 25.8%. Chang LD5.1 ¢6 kha ning dbi khang cao
nhit (39.71%), chang LD2.1 c6 kha ning dbi khang thap nhat (15.55%). Tai thoi diém 09 ngay,
hiéu qua d6i khang nim dat tir 13.06 - 58.47%. Phan tram d6i khang trung binh dat 46.10; ting
1.79 1an so véi ngay thtr 05. Trong d6, LD3.1 ¢6 kha ning dbi khang cao nhat (58.47%), chung
LD2.1 ¢ hiéu qua trc ché thip nhat 13.06%. Sau 13 ngay khao sét, nhiéu chang vi khuan hiéu suat
giam xudng so véi thoi diém 09 ngay, kha nang trc ché cua vi khuan khong di manh dé 1am giam
téc d6 tang trudng cua nim bénh. 03 chang vi khuan c6 kha nang lam kim ham dwoc sy phét trién
ciia nAm bénh hon so véi thoi diém 09 ngay: LD1.2, LD3.1, LD12.2. Trong d6 ching LD3.1 ¢
hiéu qua dbi khang cao nhat 60.78%. Két qua cua dé tai dat duoc cling gidng véi két qua caa mot
s6 nghién cau da cong bd. Theo nghién ciu ciia Nguyen, Nguyen, Tran, va Nguyen (2016), kha
nang d6i khang cua cac chung vi khuan vung ré véi nam Colletotrichum tir 7.78 - 53.34%. Nam
2020, nhém nghién ctu cua Truong va Le (2020) di tién hanh phan lap va tuyén chon duogc 04
chung Pseudomonas cé kha ning tc ché nam C. gloeosporioides véi hiéu suét tir 48.34 - 61.77%.
Niam 2019, Bharathi, Revathy, Ebenezar, va Gnanamalar (2019) da thyc hién d6i khang vi khuan
Pseudomonas fluorescens Ps-6 véi nim C. capsici dat 58.88 %. Nhu vay, nhiéu chung phan 1ap
duogc c6 kha ning d6i khang cao hon mét sé chung ciia cac nghién ciru néu trén.

Hinh 3. Hiéu qua d6i khang cua chung LD3.1, LD2.1
va di chizng nam C. scovillei sau 13 ngay

Nhu vay, trong 19 chung vi khuan phan 1ap duoc, ching LD3.1 ¢6 hiéu qua d6i khang cao
nhat sau cac thoi diém 09, 11, 13 ngay va trung binh céac thoi diém khao sat (50.47%). Vi vay,
chung nay duoc tién hanh dinh danh sinh hoc phén tir dé x4c dinh tén loai.

3.3. Két qud dinh danh vi khudn Pseudomonas

DNA tong sé sau tach chiét duoc tién hanh PCR nham khuéch dai gen 16S RNA cua cac
chung véi cap moi 20F va 1500R. Két qua dién di trén gel agarose 1% cho thay san pham muc
tiéu co kich thudc 1,500bp. San pham PCR sau d6 duoc tinh sach bing bo Isolate 11 PCR va
Gel Kit (Bioline) va dugc giai trinh ty bang phuong phap Sanger. Két qua giai trinh ty duoc xir
ly bang phan mém ATGC va BLAST trén co s& dir liéu NCBI dé xac dinh tén loai cua chung
LD3.1. Két qua thé hién trong Bang 3.
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Bang 3
Két qua so sanh twong ddng cua chung LD3.1
STT Chiing Ma dbi twgng Mirc twong  Mikc bao Tén loai
tham chieéu dong (%) phi (%)
1 LD3.1 MG011581.1 100 100 P. putida

Nhu vay, trinh tr gene 16S RNA cua LD3.1 ¢6 muc twong dong 100% véi vi khuan P.
putida. P. putida la loai vi khuan dwoc nghién ciru va img dung nhiéu trong phong trir bénh hai
cay trong (Karimi, Amini, Harighi, & Bahramnejad, 2012; Tran, 2017). Theo thong tu sb
41/2016/TT-BYT cua Bo Y té (2016), vi khuan P. putida thugc chang an toan sinh hoc cap 1 nén
c6 thé ding trong nghién ctru san xuat ché pham sinh hoc phong trir bénh than thu trén cay trong.

4. Két ludn

Tir 12 mau dat thu thap dugc, nhém nghién ctru da phan 1ap duoc 19 ching nghi ngo 1a
Pseudomonas. Sau khi thuc hién déi khang voi nAm gy bénh than thu C. scovillei, 19 chang vi
khuan nay déu c6 kha nang dbi khang véi nim gay bénh than thu C. scovillei. Trong do, chung
LD3.1 c6 kha nang ddi khang cao nhat. Sau 13 ngay ddi khang, hiéu qua d6i khang dat 60.78%.
Két qua dinh danh cho thay, trinh ty gene 16S RNA caa LD3.1 ¢ muc twong dong 100% véi vi
khuan P. putida.
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