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DPAC PIEM SINH HQOC CUA CHUNG VI KHUAN POI KHANG NAM
Neoscytalidium dimidiatum GAY BENH POM NAU TREN CAY THANH LONG
Nguyén Van Giang', Phing Thi Lé Quyén', Nguyén Van Thanh?

TOM TAT

Nghién ctru nay duge thyc hién véi myc dich phan ldp va tuyén chon ching vi khuin c6 kha ning ddi khang
nam Neoscytalidium dimidiatum gay bénh trén cdy Thanh long. Tir cac mau dét viing ré cay Thanh long thu tir tinh
Lang Giang, Tién Giang va Long An, 3 ching vi khuan ddi khang manh v&i nam N. dimidiatum dugc tuyén chon.
Chung YMP1 c6 kha nang déi khiang manh nhit trong ba chung, hiéu lyc di khing dao dong tir 60 - 67,5% sau 7
ngay va tir 58,9 - 64,4% sau 12 ngay dong nudi cay. Ching YMB1 ¢d kha nang sinh tong hop céc enzyme cellulase,
amylase, protease, chitinase, tong hop siderophoes, IAA va phan giai phosphate khé tan. Két qua so sanh trinh ty
nucleotide 16S rRNA cta chung YMB1 véi dit lidu trén ngan hang NCBI cho thiy chung nay c6 quan hé gan giii voi

loai Bacillus vezenensis.

Tir khéa: Thanh long, bénh trén cdy thanh long, Neoscytalidium dimidiatum, Bacillus sp.

I. DPAT VAN DE

Cay thanh long (Hylocereus undulatus Haw.)
thuoc ho Xuong rong, ddy la cAy an qua nhiét doi,
thich hgp khi hau néng néng, chiu han tot, khong
chiu duoc ung; sau khi trong mot nim cdy bét dau
cho qua. Viét Nam la nudc nhiét doi, c6 khi hau
néng am, thich hop véi sy phat trién va sinh truong
cua cay thanh long. Tuy nhién, nhiét d§ cao, lugng
mua lon ciing 1a diéu kién thuan loi cho vi sinh vét
phat trién va gay hai. Vi nim 12 mot trong nhimg tac
nhan gay nhiéu bénh trén thanh long nhu bénh d6m
nau (do nidm Neoscytalidium dimidiatum), bénh
than thu (do nidm Coletotrichum gloeosporioides),
bénh thdi dau canh (do nam Alternaria sp.). Céac
bénh nay anh huong dén sinh truong phét trién ciia
cdy, giam nang suat, chat lugng qua, gia tri thuong
pham, gay thiét hai 16n cho nguoi tréng thanh long.

Bénh dém nau do niam Neoscytalidium dimidiatum
gay ra la mot trong nhitng bénh hai nghiém trong
nhat. Bénh gdy hai 1am cho canh thanh long bi san
sUi, gay théi kho tig mang. Trén qué, nhimg d6m
lam cho vo qua trd nén san sui, thdi kho 1am giam
gia tri thuong pham nghiém trong.

CAc bién phép canh tac, bién phap hoa hoc dd
dugc dua vao ap dung dé phong trir cac bénh nam
gay ra trén thanh long, tuy nhién cac bién phap nay
van con nhitng han ché nhu chua tiéu diét triét dé
ngudn bénh, viéc st dung cac loai thube hoa hoc,
thudc bao vé thuc vat gay tac dong xau dén moi
trudng, anh huong dén strc khoe con ngudi. Bién
phap sinh hoc sir dung cac vi sinh vat ddi khang
dugc xem labién phap hiéu qua, than thién, an toan
v6i moi trudng. Hién nay, cac nghién ctru vé vi sinh
vat d6i khang nam gay bénh trén thanh long chwa
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nhiéu. Xuat phét tir thyc trang trén, viéc nghién ciru
vé cic chung vi sinh vat ¢6 kha ning @c ché nam
bénh |4 van dé rat quan trong dugc cac nha chuyén
mon, t6 chirc trong nudc va qudc té quan tam.

I1. VATLIEUVAPHUONG PHAPNGHIENCUU

2.1. Vat liéu nghién ciru

Céc mau dat duoc ldy ¢ ving ré cta ciy thanh
long khoe tai X3 Yén My, huyén Lang Giang, tinh Bic
Giang, Long An va Tién Giang.

Chung ndm Neoscytalidium dimidiatum (BT02)
gay bénh ddm nau trén cay thanh long tai Binh
Thuan do Vién Di truyén Nong nghiép cung cap.
2.2. Phuong phap nghién ciru
2.2.1. Phan lgp vi khudn tie ddt vang ré cay thanh long

Mau dat dugc nghién nho, lay 1 g pha vai 10 ml
nudce vo trung, lic déu, tién hanh pha loing miu
toi khi dat nong d6 106, Cay trang 0,1 ml miu &
ndng do 10trén Céc dia petri chua moi truc‘mg LB

G RTs R 80m DERIATS M0 i 10 A BB

dia petri dugc dat ¢ nhiét 6 30°C va quan sat kha
nang hinh thanh c&c khuan lac riéng ré (Ramkumar
etal., 2015).

2.2.2. Khdo satkhd néng déi khang ndm N. dimidiatum
ciia C&c chiing vi khudn méi phan lgp

Kha ning d6i khang nim N. dimidiatum cia cac
chimg vi khudn méi phan lap dugc tién hanh theo
mo ta cua Dhanasekaran va cong tac vién (2012).
Cac ching vi khuan va chung ndm gay bénh duoc
ddng nudi cdy trén mdi truong Potato Dextrose
Agar (thanh phan gom potato extract 4 g/l; dextrose
20 g/l; agar 15 g/l; nudc cat 1 1; pH 5,6 £ 0,2). NAm
bénh dugc ciy & trung tm dia petri; ching vi khuan
duoc ciy vach trén moi truong PDA cach nim bénh
3 c¢m. Puong kinh vong @e ché sinh truong ndm
bénh dugc xac dinh sau 7 ngay nudi cay ¢ 30°C.
Hiéu lyc d6i khang cia cac ching vi khuan véi nam
N.dimidiatum dwoc xac dinh bang cong thuc cua
Ramesh va cong tac vién (2002): % Déi khang =
[1 - (A/B)] 1 100%, trong do A = khoang cach glwa
Nam tai trung tam dia petrl téi ching vi khudn;
B = khodng cach giita ndm bénh ¢ trung tam dia petri
toi thanh dia khdng c6 vi khudn.
2.2.3. Khdo sdt khd ning sinh mgt sé6 enzyme ngogi
bao: cellulase, protease va chitinase

Puoc tién hanh theo md ta cuia Pham Vin Ty
(2006). Vi khuan dugc nudi trong moi truong LB
long trong diéu kién lic & 200 vong/phdt, & 30°C;

sau 2 ngay, dich nudi dugce nho vao cac giéng thach
d4 chuén bi sin trén dia petri thach chira 1% co chat
tuwong ung la CMC, tinh bot, casein va chitin va duoc
U qua dém ¢ 30°C. Sau khi 1, cac dia thir hoat tinh
dugc nhudom véi thude thir Lugol. Ving khéng mau
xung quanh giéng thach cho thiy hoat tinh enzyme
ngoai bao.
2.2.4. Khdo sdt kha nang phdn gidi phosphate kho tan

Hoat d9 phan giai phosphate kh6 hoatan cta cac
chung vi khuan phén 1ap dugc dugce xic dinh dua
trén nong do PO ¥ co trong dich nudi cay. Nong do
PO,* cang cao chung té lugng phosphate kho tan bi
phan giai cang nhiéu. Chung vi khuan phan lap dugc
dugc nudi trong binh 100 ml chira 25 ml mdi truong
NBRIPlong, 530°C,4 ngay, tdcdolic200vong/phut.
Dich nuéi dugce ly tim 10.000 vong/phat, 10 phat,
4°C. Phan dich néi duoc thu va xac dinh ham
luong PO % bang cich do do hap thu anh sang &
% = 820 nm va so sénh gié tri thu dugc véi phuong
trinh duong chuan d6 PO i y =0,1588x — 0,0204,
R?=0,9933 dugc dung 16n véi chit chuan 12 KH,PO,
theo phuong phap Xanh molipdate (Maiti, 2004).
Moéi truong NBRIP: (g/1) glucose 10; Ca,(PO,), 5 ;
MgCL,.6H,0 5 ; MgSO,.7H,0 0,25; KCI 0,2;
(NH4),S0,0,1 pH 7.0; nuéc cit 1.000 ml.
2.2.5. Khd néng téng hop 1AA

Vi khudn dugce nudi trong moi truong LB long
c6 bo sung L-tryptophan (100 mg/1), tdc do lic 200
vong/phit. Dich nudi cdy sau 48 h duoc thu va ly
1am ¢ téc do 10.000 vong/phat trong 10 phat, 4°C.
Chuyén 1 ml dich noi sau khi ly tdm vao dng nghi¢m
va bo sung thém 2 ml thude thir Salkowski, lic déu,
dé trong bong t6i trong 20 phlt ¢ nhiét do phong.
Néu c6 IAA, dung dich s& c6 mau hong nhat dén do
phu thudc ham lugng IAA duoc sinhra. Ham lugng
IAA ciia mdi mau duoc xac dinh bang cach do muc
d6 hép thu anh sang ¢ budc song 530 nm va tinh
toan nong do IAA dya trén phuong trinh duong
chuandoy=0,0079x +0,0046, R2=0,9976 v&indng
d6 IAA lan luot 1a 0 ug/ml, 10 pg/ml, 20 pg/ml,
30 pg/ml, 40 pug/ml, 50 pg/ml, 60 pug/mi, 70 pg/ml,
80 pg/ml (Patten and Glick, 2002).

2.2.6. Khd nding tong hop siderophore

Vi khuan dugc cdy trén méi truong Chrome
Azurol S (CAS) dac va dugeu ¢ 37°C trong 48 gio.
Khi vi khuan sir dung sit trong moi truong thi CAS
xung quang khuan lac xuathién vong sang mau cam,
do 1a su hién dién cua siderophore (Schwyn and
Neilands, 1987).
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2.3. Thoi gian va dia diém nghién ciru

Nghién ctru duogc thuc hién tai phong thi nghiém
Khoa Cong ngh¢ sinh hoc, Hoc vién Nong nghiép
Viét Nam tir 10/2017 dén 6/2018.

111.KET QUA VATHAO LUAN

3.1. Phan lap va tuyén chen chiing vi khuan khang
nam Neoscytalidium dimidiatum

Tir cac miu dat thu thap dugc & 3 tinh Bic
Giang, Long An va Tién Giang, bang phuong phap
pha lodng va cay trai trén moi truong LB, 21 ching
vi khuan d4 duoc phan 1ap va 1am thuan. Kha ning
d6i khang cia cac ching vi khuan phan lap duoc
v6i nam Neoscytalidium dimidiatum gy bénh d¢6m
nau trén cay thanh long dugc danh gia bang phuong
phap dong nudi cdy trén méi truong PDA. Két qua
thu duoc 3 chung, co kha nang dbi khang twong
d6i manh 1a YMDP1, LA6 va TG9. Ba chung nay
tiép tuc dugc khao sat kha nang Gc ché nim bénh
N.dimidiatum dé tim ra ching vi khuan ¢6 kha ning
trc ché ndm bénh manh nhat (Hinh 1).

Hinh 1. Sy phat trién ctia ndm
Neoscytalidium dimidiatum khi dong nuéi cy
v6i 3 chiing vi khuin YMB1, LA6 va TG9
trén dia thach (A) va dia thach ddi ching (B)

Sau 7 ngay thi nghiém trén dia thach ddi ching
(Hinh 1B), ndm bénh phat trién binh thuong, bi G
ché khi ddng nudi cay véi ba ching vi khuan YMD 1,
LA6 va TG9 (Hinh 1A). Hoat lyc ddi khang cta céc
ching vi khudn kha 1a cao, dao dong tir 60 - 67,5%
sau 7 ngay va tir 58,9 - 64,4% sau 12 ngay dong nuoi
ciy, ching YMP1 ¢6 kha ning d6i khang tot nhét,
hoat lyc di khang dat 64,4 % - 67,5% (Bang 1). Hiéu
luc dbi khang cua cac chiing nay khéng cao bang cua
ching vi khuan SHS, nhung cao hon ciia chung HL7
dugce D Thi Huynh Mai va Nguyén Thi Lién (2018)
cong bd. Luong Huu Thanh va cong tac vién (2016)
cling da cong bd két qua tuyén chon dwoc mot ching
xa khuan Streptomyces fradiae va mot ching Bacillus
polyfermenticus khang manh véi nam N.dimidiatum.
Nguyén Thi Hong va Pham Btrc Ngoc (2017) cdng
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bd da phan 1ap va tuyén chon dugc chung vi khuan
Bacillus subtilis, Bacillus amyloliquefaciens va
Burkholderia vietnamienis d6i khang kha manh véi
nim N. dimidiatum. Chung YMP 1 duoc chon va
mot sd dic diém sinh hoc cua ching nay da dugc
khao sat.

Bang 1. Hoat lyc ddi khang
cua cac chung vi khuan vdi nam bénh

Thoi gian 7 ngay 12 ngay

Chiing
vikhuén
Béan kinh
niAm bénh
(R) trén dia 40 40 | 40 45 45 45
dbi ching
(mm)
Ban kinh
nim bénh
(r) trén dia 13 16 15 16
thi nghiém
(mm)

Hoat lyc DK
(%)

YMDI | LA6 TG9 YMDI | LA6 TG9

185 18

675 60 625 644 589 60

3.2. Pic diém sinh hoc cia chiing vi khuin YMB1

Chung vi khuan YMD 1 ¢6 khuan lac mau tring
duc, bé mat kho, xU xi, vién mép day, té bao dang
que, bt mau tim khi nhuom Gram (Hinh 2).

Hinh 2. Dic diém hinh thai khuén lac
va té bao ching YMB1

Chung YMDI1 dugc nudi trong moéi truong LB
long. Sau mdi 12 h nudi, dich nudi vi khuan YMBP1
duoc pha lodng tdi nong d6 107, ciy trang tréndia
petri chtra mdi truong LB dic dé ¢ém khuén lac.
Puong cong biéu dién sinh truéong cua chung Vi
khuan YMD 1 duoc biéu thi tai hinh 3. Ching YM1
phat trién manh trong khoang thoi gian 24 - 48 h
sau nudi cay, sau d6 mat do vi khuan giam dén, dic
biét giam manh sau 60 h nudi. Tdc d6 sinh trudong
ctua ching YMPD 1 cham hon tdc d6 sinh truong
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cua chung Bacillus polyfermenticus va Streptomyces
fradiae duoc cong bd boi Luong Huu Than va cong
tac vién (2016). Vi cac enzyme can thiét cho céc phan
{mg trao d6i chét thuong duoc vi sinh vat tong hop
tai cac phase dau cia qua trinh sinh truéng, do do
dé kiém tra hoat tinh mot s enzyme nhu cellulase,
protease va chitinase, can thu dich nuéi sau khoang
48 h nuoi cay.

40 4.1

45 3,7

0,8

CFU/mI (.107)

0 10 20 30 40 50 60 70 80 90100
Thei gian nudi chiing YMDDL (h)
Hinh 3. Budng cong sinh trudng
cta chung vi khuan YMD 1

A
DPKVPG: 20 mm

PKVPG: 13 mm

3.3. Khio sat kha niing tong hop mjt s6 enzyme
ngoai bao cia chiing YMD1

Cac enzyme ngoai bao dugc vi sinh vat tong hop
va tiét vao moi trudng co vai trd quan trong Viéc
phan huy cac hop chét hiru co trong ty nhién dé thu
nhan ngudn dinh dudng cho chinh vi sinh vat va con
cung cp dinh dudng cho cdy trong. Chinh vi vay
kha ning phan giai nhiéu co chat khac nhau 1atiéu
chi quan trong khi chon loc cac ching vi sinh vat.
Chung YMD1 c6 kha nang phan huy cellulose, tinh
bot, protease va chitin (Hinh 4).

Cac chung vi sinh vat khang nim N.dimidiatum
dugc cong bd boi Nguyén Thi Hong va Pham Puc
Ngoc(2017); D6 ThiHuynh MaivaNguyén Thi Lién
(2018) ciing biéu hién hoat tinh phan hiy manh
cellulose, tinh bét, protein va chitin. Kha ning phan
hiy chitin 1a tiéu chi quan trong khi tuyén chon
chung vi sinh vat khang vi nAm gay bénh hai cay
trong vi chitintham gia cau tric thanh té bao vi ndm.

C
DPKVPG: 17 mm

DPKVPG: 20 mm

Hinh 4. Kha nang phan hiy co chit CMC (A),
tinh bt (B), casein (C) va chitin (D) ctua chung YMD 1

Ghi chu: DPKVPG: duong kinh vong phan gidi

3.3. Khéo sat kha niing sinh Siderophore, I1AA va
phan giai phosphate kho tan cia chiing YMD 1

Siderophore 1a mot trong céc co ché kiém soat
sinh hoc cta cac chung vi khuan kich thich sinh
trudng tir ving ré trong diéu kién thiéu sit. Cac vi
sinh vatnay tong hop nhiéu Siderophore c6 &i lyc rat
manh v&i ions sit trong moi trudng, dan dén thiéu
st trong mdi trudng va e ché sy phat trién ciia nAm
bénh (Whipps, 2001). Chung vi khuan YMB1 duoc
cAy trén moi truong Chrome Azurol S (CAS) dic va
duoc it & 37°C trong 48 gio. Xung quanh khuan lac
xuat hién vong sang mau vang cam, ching to trong
moi truong d& co sidirophore. Trong nghién cau cua
D6 Thi Huynh Mai va Nguyén Thi Lién (2018) ciing
nhu cta Hien va cong tac vién (2017) c&c chung vi
khuan khang ndm N. dimidiatum déu c6 kha ning
sinh Siderophore.

IAA 1a phytohormone kich thich sinh trudng
thuc vat. Néng do TAA thép ¢6 thé kich thich kéo
dai ré, nguoc lai n6ng d0 IAA cao kich thich hinh
thanh céc ré bén va ré bt dinh. Ching YMB1 tong
hop dugc 6,51 pg/ml TAA khi dugc nudi trong
moi truong LB 16ng c6 bo sung L-tryptophan. Cac
chung vi sinh vat kich thich sinh truéng thuc vat
ngoai kha ning d6i khang tac nhan gay bénh, sinh
tong hop nhiéu loai enzyme, tong hop IAA con c6
khéa nang phan gidi phosphate kho tan trong moi
truong, dic biét trong dat dé cung cip phospho cho
cdy trong. Trong thi nghiém nay, chung vi khuan
YMDI1 khi dugc nudi trong mdi truong NBRIP
long da giai phong vao moi truong luong PO, la
2,087 mg/ml.
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3.4. Pinh danh chiing vi khuin YMP1

Ching vi khuan YMD1 duoc gii t6i Cong ty
TNHH MTV Sinh h6a Pha Sa dé tach chiét va giai
trinh tu 16S rRNA. Trinh tu nucleotide cua chiing
YMD1 duoc so sanh véi dix liéu trén ngan hang dir

liéu cua NCBI (National Center for Biotechnology
Information). Két qua chung YMP1 c¢6 mic do
twong dong 99% véi chung Bacillus velezensis
(Hinh 5).

4 BLAST SEARCH RESULT
Bacilhes welezensis strain FZBA2 165 ribosomal RNA, complete sequence, 9% identification
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Conclusion: Bacillus velezensis

Hinh 5. Két qua so sanh trinh ty nucleotide 16S rRNA ctia ching YMBP 1 trén NCBI

V.
white spot

Tir cic miu dat thu tai ving ré cay thanh long
6 tinh Bac Giang, Tién Giang va Long An d4 tuyén
chon dugc chung YMD1 ddi khang manh véinam
N.dimidiatum, ching nay c6 kha nang sinh cac
enzyme cellulase, amylase, protease va chitinase.
Ching YMP1 ¢6 thé ting tinh khang nim bénh
bang cich tong hop Siderophore, tong hop 1AA,
phén giai phosphate khotan.

Két qua so sanh trinh tu nucleotide 16S rRNA
cua chung YMD1 véi céc trinh tu 16S rRNA trén
ngan hang di liéu NCBI cho thiy ching vi khuan
YMBD1 cb quan hé chat vai chung Bacillus velezensis.
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Biological characteristics of antagonistic bacteria against
Neoscytalidium dimidiatum causing spot disease on dragon fruits
Nguyen Van Giang, Phung Thi Le Quyen, Nguyen Van Thanh
Abstract

This study aims to isolate and select antagonistic bacteria against Neoscytalidium dimidiatum causing brown
spot disease on dragon fruits. 3 bacterial strains with high antagonism to N.dimidiatum were selected from soil
samples growing dragon fruits in Bac Giang, Tien Giang and Long An provinces. The strain YMDP1 showed the
highest antagonism among 3 selected strains. Antagonistic activity of this strain ranged from 60 - 67.5% after 7
days of inoculations, and from 58.9 - 64.4% after 12 days of inoculations. The bacterial strain YMD1 can synthesize
different extracellular enzymes such as cellulase, amylase, protease, chitinase and can produce siderophore, I1AA
phytohormone and solubilize phosphate. The nucleotide sequences of 16S rRNA of YMD1 bacterial strain with gene
database on NCBI indicates that YMD1 strain were closely related to that of Bacillus velezensis.

Keywords: Dragon fruit, diseases on dragon fruit, Neoscytalidium dimidiatum, Bacillus sp.
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