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ABSTRACT

Neoscytalidium dimidiatum causing stem canker has been a threat to dragon
fruit. For integrated disease management, it is necessary to find effective
antagonistic microorganisms against this pathogen. Pseudomonas is a soil
bacteria genus known for its high antifungal activity. In this study, species
identification of two strains of bacteria was conducted based on their
characteristics and 16S-rRNA sequence. Their antagonistic activity against
fungi was measured using the dual-culture and the agar well diffusion
methods. The potential to inhibit the disease on the dragon fruit vine of PN0O1
and PNO2 strains was investigated using a bioassay test. The results showed
that four of six bacterial strains have an inhibited effect on mycelium growth.
The results also revealed both PNO1 and PNO2 strains were capable of
decreasing the disease to 50%. Based on the sequence of the 16S-rRNA
region, two bacterial strains were identified as Pseudomonas aeruginosa.
Further studies on biological characteristics, antifungal compounds, and
disease control of bacterial strains are needed to develop biocide from
indigenous microorganism strains for plant protection.

TOM TAT

Ném Neoscytalidium dimidiatum gdy bénh dém ndu la méi de doa nghiém
trong doi véi cdy thanh long. Dé gép phan phong tric tong hop dich bénh, can
tim cdc vi sinh vt doi khang cé hiéu qua cao doi véi tae nhan gy bénh nay.
Pseudomonas 1a mot chi vi khudn trong dat va dwoc biét c6 hoat tinh khang
nam cao. Trong nghién ciru nay, hai ching vi khudn dwoc dinh danh diea trén
cdc ddgc diém hinh thdi, sinh héa va trinh ty 16S-rRNA. Kha nang doi khang
cua cac chung vi khudn doz véi ndm dwge danh gid bang phwong phdp dong
nudi cdy va khuéch tan giéng thach. Kha ndng irc ché ndm bénh trén canh
thanh long ciia hai ching PNOI va PNO2 dé diwgc khdo st bang thir nghiém
in vitro. Két qua cho thay bon trong 6 chiing vi khudn cé tac dung irc ché si
phat trién ciia hé soi nam. O thir nghiém chung bénh nhan tgo trén canh 3
giong thanh long, cd hai chiing Pseudomonas PNOI va PN02 déu c6 kha ning
gidam ty 1¢é bénh xuong 50%. Dua vdo trinh tw ving 16S-rRNA, 2 ching vi
khudn tiwong dong hoan toan véi Pseudomonas aeruginosa. Cdc nghién ciru
vé ddc diém sinh hoc, cic hop chdt khang nam va kha nang kiém sodt bénh
ciia hai chiing vi khudn nay can tiép tuc thue hién dé phat trién ché pham bao
V¢ thuc vdt tir chung vi sinh vat ban dia.
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1. GIOI THIEU

0] Viét Nam, thanh long dugc trf)ng & 30 tinh
thanh, nhung phat trién manh thanh cic ving
chuyén canh quy mo 16n tip trung & cac tinh Binh
Thuan (29.000 ha), Long An (11.000 ha) va Tién
Giang (8.000 ha) chiém 93,6% dién tich va 95,5 %
san luong ca nuée (Cuc Xuc tién Thwong mai,
2019). Thanh long dong gop dang ké cho kim ngach
xuat khau qua tuoi cua Viét Nam trong nhung nam
gan day. Véi uu thé thi truong tiéu thu 6n dinh va
hiéu qua kinh té cao, noéng dan dang ngay cang cha
trong dau tu vao san xuat thanh long. Viét Nam la
nudce nhiét doi, ¢6 khi hdu nong am, thich hop cho
sy phat trién va sinh truong cia cdy thanh long,
nhung nhiét d6 cao va lugng mua 16n ciing 1a diéu
kién thuén loi cho vi sinh vat phat trién va gy hai
(K¢, 1997). Vi ndm 1a mét trong nhiing tic nhan gy
nhiéu bénh trén thanh long nhu: bénh dém nau (do
Neoscytalidium dimidiatum), bénh than thu (do
Colletotrichum gloeosporioides), bénh théi dau
canh (do Alternaria sp. )- Cac bénh nay anh huong
dén sinh truong phat trién cua cay, giam nang sut,
chit lugng qua, gia tri thuong pham, gy thiét hai
16n cho ngudi trong thanh long.

Bénh dém ndu do nidm Neoscytalidium
dimidiatum gay ra 1a mét trong nhiing bénh hai
nghiém trong nhét. Bénh di duoc ghi nhén xuét hién
rai ric dAu tién vao niam 2008 tai cic tinh Binh
Thuén va Tién Giang va dén nam 2011, bénh tn
cong manh va lay lan nhanh hon, dén nam 2013 dién
tich nhiém bénh wéc khoang 10.000 ha (Cuc Bao vé
thuc vat, 2014). Mtic d0 bénh & cac vuon, dia
phuong khac nhau, dao dong tr 30% dén 70%, co
nhitng vuon mat tring ning suat do qua bi nhiém
bénh khong thé thu hoach dugc, thiét hai rat Ién cho
nha vuon trong thanh long (Hiéu, 2011).

Cac bién phap canh tac, bién phap héa hoc da
dugc dua vao ap dung dé phong trir cac bénh ném
gdy ra trén thanh long, nhung cac bién phap nay Van
con nhitng han ché nhu chua tiéu diét triét dé nguon
bénh, viéc sir dung cac loai thudc hoa hoc, thude bao
vé thuc vat gy tac dong xau dén moi truong, dnh
huong dén stc khoe con ngudi va co kha ning gia
tang tinh khang thudc cuia mam bénh (Cuc Trong
trot, 2019). Bién phap sinh hoc sir dung cac vi sinh
vét ddi khang dwoc xem 14 bién phap hidu qua, than
thién va an toan v&i méi truong. Nhidu nhom vi sinh
vat c6 dic tinh dbi khang v6i nam Neoscytalidium
dimidiatum gay bénh dém nau da dugc nghién ctru
& quy md phong thi nghiém va ngoai dong nhu: nim
Trichoderma sp., Bacillus sp., Streptomyces sp.,
Chaetomium sp. (Dung va ctv., 2018; Giang va ctv.,
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2018; Quyét va ctv., 2018; Hiéu va ctv., 2022). Viéc
nghién ctru cac chung vi sinh vat c6 191, ¢6 kha nang
kiém soat phong ngira bénh dém nau trén cay thanh
long, phuc vu canh tac thanh long theo huéng bén
vitng 14 can thiét.

Pseudomonas 12 nhém vi khuén hién dién nhiéu
& ving ré cay trong c6 kha nang tiét ra nhiéu loai
khang sinh trc ché nhiéu loai ndm, vi khuan gy bénh
¢6 ngudn gbe trong dat. Ché pham tir Pseudomonas
fluorescens da dugc cong nhan st dung phong trir
cac bénh do nim trén cac loai cdy trong (Bo Nong
nghiép va Phat trién Nong thon, 2020). Cac nghién
ctru tuyén chon vi khuan Pseudomonas sir dung dbi
khang v6i cac nam bénh cdy trong ciing da thyc hién
(Hién & Toan, 2020; T va ctv., 2021). Nghién ctru
nay trinh bay két qua chon loc ching vi khuan
Pseudomonas sp. ¢6 kha niang ddi khang cao Vi
nim Neoscytalidium dimidiatum gay bénh dém nau
trén cdy thanh long.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

Canh thanh long khoe, sach bénh thudc ba gidéng
rudt trang, rudt do, rudt tim hong duoc thu tai cac
vuon tinh Long An. Nguon nim Neoscytalidium
dimidiatum dwoc phan 1ap tir vét bénh dom nau
thanh long & tinh Long An, dinh danh va luu trlt &
Phong Sinh hoc tich hgp thuc vat, Khoa Khoa hoc
Sinh hoc, Trudng Pai hoc Néng Lam Thanh phd H6
Chi Minh.

2.2. Pinh danh vi khuin dya vao dic diém

hinh thai, sinh héa va trinh tw 16S-rDNA

Sau chiing vi khuan dugc phan 1ap tir dat trong
thanh long tai tinh Long An. Pic diém hinh thai
khuan lac dugc quan sat sau 24 — 48 gio nudi céy.
Dic diém sinh hoa cua cac chung vi khuan dugc xac
dinh boi cac phan ung nhu xac dinh Gram béng
dung dich KOH 3%, nhuém Gram, kha nang phat
trién cua vi khuan trong diéu kién ky khi, hinh thai
khuan lac & 28°C trén moi truong YDC (Yeast
Dextrose Carbonate), kha nang phat huynh quang
duai tia UV (Agrios, 2005; Schaad et al., 2001).
Ving 16S-rDNA hai chung PNO1, PNO2 dugc nhéan
bing PCR véi primer 27F va 1492R (de Lillo et al.,
2006), duoc giai trinh ty hai chiéu tai First Base
(Malaysia). Poan trinh ty sau hiéu chinh dugc so
sanh véi trinh ty ¢ san trong ngan hang gen phuc
vu dinh danh. Xay dung ciy phat sinh loai bang
phan mém MEGAL11 (Tamura et al., 2021).
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23. Khio sit khé niing tc ché ciia vi khuan
v6i nam Neoscytalidium dimidiatum

Céc thi nghiém duogc b tri theo kiéu hoan toan
ngau nhién, v6i sau dong vi khuan, 3 1an lap lai véi
mdi 1an lap lai 14 3 dia petri.

2.3.1. Phwong phdp cdy kép (Dual culture
method)

Thi nghiém duoc tién hanh trén méi truong
PDA dé xéc dinh hiéu qua d6i khang cua vi khuin
v6i nam bénh theo Ferreira et al. (1991). Vi khuan
duogc vach thanh 2 duong thang song song, d6i ximg
v6i tam dia petri cdy ndm bénh, vét ciy cach mép
dia khoang 1,5 cm. Pia ddi chimng chi cay ndm bénh.
Céc dia nudi cdy duoc U trong tdi. Po duong kinh
tan nam & 24, 48, 72 gio sau ciy va tinh hiéu suat
d6i khang theo thang danh gia ciia Soytong (1988).

2.3.2. Phuong phdp khuéch tan giéng thach
(well diffusion)

Thi nghiém duoc tién hanh nhiam muc dich
danh gia kha nang khang nim cua dich nuéi cy vi
khuan theo Bauer et al. (1966). Cac chung vi khuan
dugc nhéan nudi trén mdi truong SP dat mat do 10°
cfu/mL. Ly tam va thu phan dich ndi ri loc qua 2
I6p gidy loc Whatman s6 1 (Mekete et al., 2009).
Nho 50 pL dich loc vao cac giéng thach trén moi
truong PDA di cdy trai dich nim ¢ mat do 10° bao
ta/mL. Sau 48 gio u ¢ 30°C, xac dinh duong kinh
vong ¢ ché sinh trudng ciia nAm xung quanh giéng,
tir @6 Iua chon duoc chang vi sinh vat ¢6 hoat tinh
d6i khang ndm gy bénh.

Bang 1. Pic diém cac chiing vi khuan
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2.4. Panh gia kha ning han ché bénh ciaa hai
chiing Pseudomonas trong phong thi nghiém

Canh cua ba giéng thanh long dwoc st dung
trong thi nghiém. Canh thanh long 10 — 15 cm dugc
khu trung va dat trong cac hop nhua duoc xu ly bang
con 70%, day hop dat 16p giay thim vo trang vira du
w6t bang nudc cat vo tring, dit cac hop & diéu kién
phong th1 nghiém (25°C + 2). Trén mdi canh thanh
long tién hanh tao Vet thuong bang kim ghim da khir
trang, mdi canh 7 vét thuong. Dung kim tiém nho
50 uL dich bao tir ndm mat do 10° bao ti/mL lén
diém gay vét thuong, dat hop & nhiét do phong. 50
uL dung dich vi khuan mat s6 10° cfu/mL dwoc nho
1én vét thwong truéc hodc sau khi 1ay nhidm nam 48
gio. Thi nghiém duoc 13p lai ba lan, mdi lan lap lai
Ia ba canh thanh long. Ty 1& bénh, chi s6 bénh duoc
theo ddi ¢ 5, 10 va 15 ngay sau chung bénh. Chi sé
bénh duogc tinh theo cong thirc ctia Townsend-
Heuberger (1943). Hiéu qua giam bénh dwoc tinh
theo cong thitc cua Abbott (1925).

2.5. Phwong phap xir 1y s6 liéu

Céc sb liéu thi nghiém dugc phén tich phuong
sai (Analysis of Variance, ANOVA), so sanh trung
binh theo phuong phéap tric nghiém Duncan. Hiéu
sut d6i khang (%) khong trac nghiém phan hang.

3. KET QUA VA THAO LUAN

3.1. Xac dinh vi khuin Pseudomonas sp. dwa

vao dic diém hinh thai va sinh hoa

Céc ching vi khuan duogc phan loai theo hinh
thai khuan lac. Dic diém khuan lac cua cac chang vi
khuan dugc thé hién ¢ Bang 1. Ca s4u chang vi
khuin déu co cing dic tinh 1a gram am, hiéu khi,
khuan lac mau tring trén méi trudng YDC va phat
huynh quang khi chiéu UV thudc chi Pseudomonas
(Public Health England, 2015).

E:S;r? vi Pic diém khuan lac Gram Ky khi Mé:(t[r;éb’ng ql;l;itg
L P o e tam -
puos L5 e B b
PNO4 ;ig :;lli?;hngﬁg_)iarr;%rllhat, hinh tron, bién déu, ) ) Tréng +
PNOS5. PNO6 Lac khuan mau xanh nhat, hinh tron, bién i i Tréng N

khong déu, duong kinh khoang 1 mm.
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3.2. Kha ning wc ché nim Neoscytalidium
dimidiatum cia cac ching vi khuin
Pseudomonas sp.

Vi phuong phap cdy kép, & 72 gid sau céy, chi
c6 2 dong PNO1, PNO2 c6 kha nang @rc nam
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Neoscytalidium dimidiatum. Kha ning &c ché cua
chung PNO1 dat 52%, ké tiép 1a PNO2 véi 45%
(Bang 2, Hinh 1). Bén dong vi khuan con lai khong
¢6 kha nang e ché nim N. dimidiatum.

Bing 2. Kha niing d6i khang nam Neoscytalidium dimidiatum ciia 6 chiing vi khuan

Dong vi 24 GSC 48 GSC 72 GSC
Khudn Du’b’rﬁlg kl;llh HSDK (%) Puwong kinh l;ﬁn HSDK (%) Pwong kinh t:’m HSDK (%)
tan nam nam
PNO1 22,7 7 41,0¢ 27 43,20 52
PNO02 23,3 5 42,3¢ 25 49,84 45
PNO3 23,9 2 54,6 % 3 - 0
PNO4 23,6 3 51,82 8 - 0
PNO5 23,8 2 55,3 @ 2 - 0
PNO06 24,1 1 47,2°¢ 16 - 0
bC 24,4 56,4 2 0
Muc y nghia ns ** *

PC: dsi chitng; GSC: gior sau cdy, HSDK: Higu sudt ddi khang. Trong cing mét Cét, cdc gid tri ¢6 cing ki tie theo sau )
thi s khac biét khong cd y nghia thong ké. (ns): khac biét khong cé y nghia; (*) khdc biét c6 y nghia; (**): khdc biét rat

¢6 ¥ nghia ¢ mizc 0,01; va (<) tan nam lan kin dia.

Hinh 1. Kha ning d6i khang véi Neoscytalidium
dimidiatum ciia 2 ching vi khuan theo phuong
phap dong nudi cay

A: 24 GSC, B: 48 GSC, C: 72 GSC (GSC: gi¢' sau cdy).

Khi khao sat bang phwong phap khuéch tan
giéng thach, hai dong PN03 va PN05 khong c6 kha
nang ¢ ché ndm bénh. Hai dong PN04 va PNO6 co
kich thuéc vong ddi khang 12 19,3 va 17,2 mm. Hai
dong PNO1 va PNO2 c6 kich thuéc vong d6i khang
lan luot 14 24,3 va 22,2 mm duoc chon tiép tuc danh
gid kha nang han ché bénh trén canh thanh long
nhiém bénh nhén tao (Hinh 2).
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PNO5

PNO06

Hinh 2. Kha niing d6i khang Neoscytalidium
dimidiatum cua sau ching vi khuén theo phuong
phap khuéch tan giéng thach

A: Mat trén, B: Mat dudi
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3.3. Kha niing han ché bgnh ciia 2 chiing vi
khuan Pseudomonas sp. chen loc

O thoi diém 5 ngay sau lay nhiém (NSLN), chi
s6 bénh & cac nghiém thirc khong co su khac biét,
hiéu qua giam bénh khi phun vi khuan sau lay nhiém
nam (6-22%) so véi phun vi khuan trude khi lay
nhiém nam (6-40%). Twong tw, & 10 NSLN, chi s6
bénh ting 1én, dao dong tir 33,6% dén 43,0%, hiéu
suat d6i khang tir 12 - 44%. Nhung & 15 NSLN, chi
s6 bénh & cac nghiém thic bién thién tir 33,4% dén
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62,6%, khac biét co ¥ nghia thong ké. Khi phun vi
khuan trude 1ay bénh nhan tao c6 hiéu suat ddi
khang tir 43% dén 56% so v6i phun vi khuan sau khi
lay nhiém (tr 17-31%) (Bang 3). Nhin chung, phun
vi khuan truge 1ay bénh nhan tao cho thay hiéu qua
phong trir bénh cao hon so vai phun dich vi khuan
sau lay bénh nhéan tao & nghiém thirc N-PNO1 va N-
PNO02, thi nghiém cho thay ca hai chung vi khuan c6
kha nang phong bénh. Sau 15 ngay thi nghiém, ca 2
chang vi khuan déu khong gay hai cho canh thanh
long.

Bang 3. Kha niing han ché bénh cia 2 chiing vi khuin & 3 giéng thanh long

Thanh long ruét do

Nghiém 5 NSLN 10 NSLN 15 NSLN

thirc CSB (%) HSDK (%) CSB (%) HSDPK (%) CSB (%) HSDK (%)
N-PNO1 30,7 14 37,9 12 52,0 ¢ 31
N-PN02 33,3 6 36,0 16 62,6 % 17
PNO1-N 25,5 28 36,0 16 334° 56
PNO02-N 33,3 6 33,6 22 42,6 43
bC 35,6 43,0 75,32

Thanh long rudt tim hong

Nghiém S NSLN 10 NSLN 15 NSLN

thiec CSB (%) HSDK (%) CSB (%) HSDK (%) CSB (%) HSDK (%)
N-PNO1 33,3 22 40,5 20 45,2 b 38
N-PNO02 35,6 17 40,0 21 57,6 %® 21
PNO1-N 25,6 40 33,3 34 33,3° 54
PNO2-N 28,3 34 38,2 24 38,2 47
bC 42,8 50,6 72,62

Thanh long rudt tring

Nghiém 5 NSLN 10 NSLN 15 NSLN

thirc CSB (%) HSDK (%) CSB (%) HSDPK (%) CSB (%) HSDK (%)
N-PNO1 35,6 12 38,0%® 25 55,4 ¢ 29
N-PN02 38,2 6 40,5 20 62,4 20
PNO1-N 28,3 30 28,3° 44 35,6°¢ 54
PN02-N 33,3 18 33,3° 34 40,5 48
bC 40,5 50,6 ¢ 77,6°

NSLN: ngay sau ldy nhiém; HSPK: hi¢u sudt doi khang. CSB: chi sé bénh; N-PNO1, N-PNO2: phun vi khudn ¢ 2 NSLN.
PNO1-N, PN0O2-N: phun vi khudn 2 ngay trwéc nhiém nam. So liéu da dwoc chuyén d@oi bang y = (X)V2 truoc khi xa Iy

thong ké. P-value < 0,05.

Trong s6 sau chang vi khuan phan 1ap, hai chang
vi khun dugc xac dinh 1a P. aeruginosa cho thy
hiéu qua ddi khang chdng lai nam gdy bénh. Sy c
ché tang truong cua niam  Neoscytalidium
dimidiatum béi hai chang vi khuan déi khang dat tir
45-55% trong hai tha nghiém (p< 0,05).
Pseudomonas aeruginosa duoc phan 1ap tir ving ré
cua cac loai thuc vat khac nhau dugc bao cao la mot
loai vi khuan d6i khang vai cac loai nim gy bénh
hai khac. Yasmin et al. (2014) da bao cao mot chung
phan 1ap P. aeruginosa c6 hiéu qua ddi khang véi F.
oxysporum, F. moniliforme, F. solani va
Rhizoctonia solani giy bénh trén bong vai. Loai vi

khuian nay ciing Gc ché sy phat trién cua
Colletotrichum gloeosporioides va Rhizoctonia
solani trong thir nghiém in vitro (Sasirekha &
Srividya, 2016). Dong thoi, da co bao céo ve kha
nang ¢ ché manh sy pht trién ctia cac 1oai nAm nhur
Phytophthora capsici va Colletotrichum orbiculare
nho phenazine-1-carboxylic acid (Lee et al., 2003;
Trung et al., 2020), cac loai vi khuan gay bénh nhu
Pseudomonas, E. coli, Staphylococcus va Bacillus
nho pyocyanin (Abdul-Hussein & Atia, 2016). Cho
dén nay cé rat it bao cdo vé kha  ndng kiém soat sinh
hoc ctia P. aeruginosa trong diéu kién dong ruong.
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Ruét do

BC

Ruét tring
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Rudt tim héng

Hinh 3. Kha niing han ché bénh dém nu ciia 2 dong vi khuin Pseudomonas sp. PN01 va PN02

PC: doi chirng; N-PNO1, N-PNO2: phun vi khudn sau ldy nhiém 2 ngay;
PNO1-N, PN02-N: phun vi khudn 2 ngay truée ldy nhiém.

52

NR 117678 P. aeruginosa strain DSM 50071
NR 114471 P. aeruginosa strain ATCC 10145
NR 113588 P. aeruginosa strain NBRC 12689
Pseu-PNO1

Pseu-PNO2

NR 043289 P. otitidis strain MCC10330

NR 114957 P. guezennei strain RA26
NR 112062 P. resinovorans strain ATCC 14235
NR 114472 P. alcaligenes strain ATCC 14909
100" NR 113646 P. alcaligenes strain NBRC 14158
NR 118798 P. stutzeri strain CCUG 11256

?{ NR 041715 P. stutzeri ATCC 17588
NR 113652 P. stutzeri strain NBRC 14165

NR 043420 P fluorescens strain IAM 12022

—

o.oin

Hinh 4. Mbi quan hé phat sinh loai ciia 2 chiing Pseudomonas sp. PN01 va PN02

Phuwong phap Maximum Likelihood dwoc dp dung Vai gia tri bootrap la 1000.

Trong nghién ctru nay, hai chung Pseudomonas
sp. PSO1 va PS02 di cho thdy kha ning trc ché dang
ké sinh trueéng cua nim didu kién in vivo, can tiép
tuc danh gia hiéu qua giam bénh diéu kién nha ludi
va dong ruong dé khai thac ng dung quan ly tong
hop bénh dém néu ciy thanh long.

4. KET LUAN

Trong sau ching vi khuan, 2 ching
Pseudomonas sp. PNO1 va PN02 dugc xac dinh ¢
kha ning trc ché nAm Neoscytalidium dimidiatum va
han ché bénh trén canh ba gidng thanh long in vivo.
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Céac nghién ctu vé dic diém sinh hoc, hoat chét
khéang vi sinh vat, an toan sinh hoc va kha nang tc
ché vi sinh vat gay hai cay trong cua hai dong vi
khuan PNO1 va PNO2 can duoc tiép tuc nghién ctu
dé ung dung tao thudc trir ndm sinh hoc bao vé cay
trong.
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