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TOM TAT

Trén cdy hoa cuc (Chrysanthemum sp.), bénh héo xanh do Ralstonia
solanacearum dé va dang gdy ra nhitng ton that 1ém vé kinh té. Cdc hop
chdt chiva dong hodc khang sinh chua mang lai hi¢u qua phong tri bénh.
Bén canh do, liéu phép thic khuan thé la mét hudng di day trién vong
trong viéc kiém sodt cac bénh do vi khuan gdy ra trén cdy trong. O diéu
kién nha ludi, TKT @BT56 & cdc mdt sé 10°, 107, 108 PFU/mL lan heot
duge tudi vao goc cia cdc cdy hoa ciic nham danh gid kha ning kiém
sodt bénh héo xanh vi khudn. Két qua ghi nhan TKT @BT56 duoc xu ly
& cde mdt s6 trén déu co kha nang giam ty 1é bénh. Trong dé, xir Iy
@BT56 ¢ 107 (PFU/mL) va 10° (PFU/mL) c6 thé gidam ty 1é bénh va cap
bénh twong dwong nhau, cao hon so véi nghiém thirc xw Iy @BT56 ¢
mdt s6 10° (PFU/mL) sau 16 ngay sau khi ldy bénh (NSKLB). Viéc sir
dung TKT @BT56 nham kiém sodt bénh héo xanh vi khudn trén cdy hoa
ciic ¢ diéu kién ngoai dong can dp dung véi mdt sé tir 107 (PFU/mL).

Tir khod: Cay hoa ciic, chi sé tich luy bénh theo thoi gian, Thuc
khudn thé

ABSTRACT

Bacterial wilt caused by Ralstonia solanacearum on chrysanthemum
has been taking significant economic losses. Compounds containing
copper or antibiotics are not effective in disease prevention and
treatment. Besides, phage therapy is a promising direction in
controlling diseases caused by bacteria in plants. Under net-house
conditions, bacteriophage ®BT56 at densities of 10°, 10V, 10° PFU/mL)
were irrigated into chrysanthemum plants' roots to assess the ability to
control bacterial wilt disease. The results show that bacteriophage
DBT56 treated with the above densities has the ability to reduce the
incidence and disease rate. In particular, the treatment with @BT56 at
10’ (PFU/mL) and 10° (PFU/mL) had similar effectiveness in reducing
disease incidence and severity higher than the treatment with @BT56 at
10° (PFU/mL) after 16 days after inoculation. In field conditions, using
the bacteriophage (BT56) to control bacterial wilt on Chrysanthemum
sp. should be applied with a density of 107 (PFU/mL).

Keywords: Chrysanthemum, Bacteriophages, Area Under Disease
Progressive Curve
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1. GIOI THIEU

Viée kiém soat cac bénh trén cay trong do vi
khuén thuong gip nhiéu kho khan do mdm bénh d&
bién dbi, quan thé mam bénh phat trién dudi diéu
kién ti wu, ty 18 vi khuan khang thudc cao din dén
nhitng vi khuan vuot qua kha ning khang bénh
mang tinh di truyén cua thuc vét. Bén canh do,
ngudi néng dan thuong kiém soat bénh do vi khuan
chu yéu dua vao thube hoa hoc, ma cac loai thude
nay thuong chira hoat chat khang sinh hodc c6 gbc
dong. Theo khao sat va nghién ctru, & thoi diém hién
tai, mot sé vi khudn da khang mot s6 loai thudc hoa
hoc c6 ngudn gdc khang sinh hay gbc ddng. Mic
khéc, du lugng céc thudc hoa hoc bao vé thuc vat
ciing tac dong dén moi truong va tao diéu kién cho
mam bénh khang thudc, 1am giam su da dang sinh
hoc, chét lugng nong san va strc khde nguoi sir dung
(Frampton et al., 2012). Bénh héo xanh do vi khuan
Ralstonia solanacearum la mét trong nhitng bénh
nguy hiém v&i nhiéu loai cay tréng, c6 ki chu rong,
gay hai trén 250 loai, thudc khoang 50 ho thuc vat
khéc nhau.

Trong ty nhién thuong c6 su xudt hién céc quém
the vi sinh vat ¢6 1oi ¢6 san trong dat nhu vi khuan,
nam, thyc khuén thé (bacteriophages) va xa khuan.
Thyc khudn thé (TKT) c6 kha nang ki sinh va tiéu
diét t& bao vi khuan, da duoc cac nha khoa hoc trén
thé gidi nghién ctru rat nhiéu va dwoc tng dung
trong kiém soat bénh do vi khuén gdy ra trén nhiéu
dbi twong cay trong TKT c6 nhiu wu diém vuot troi
nhu: TKT ki sinh rat dic hiéu trén ting loai vi khuén
ki chi nén khong gay hai cho hé sinh vat xung
quanh, TKT c6 mat & khép noi trong ty nhién nhu
dat, nuéc, cdy trong, co thé dong vat va gitr vai trd
lam giam su phét trién ciia quan thé vi khudn gay
bénh trong tu nhién. Bén canh do, TKT khong doc
v6i t& bao nhan thyc va kha niang TKT tu sao chép
trong mot chu ki rt ngén, chi khoang 15 phit dén
mot vai gio, do d6 mat s6 TKT tang 1én rat nhanh
(Greer, 2005). TKT ciling dugc xem la tic nhan
phong trir sinh hoc hiéu qua d6i v6i mam bénh 14 vi
khudn. TKT di dugc cac nha khoa hoc nghién ctru
va tao ra ché phim va thuong mai ho 1an dau tién
vao ndm 2005 voéi tén 1a AgriPhage, ché pham TKT
nay duoc su dung dé kiém soat bénh ddm 14 ca chua
do vi khuan Pseudomonas syringae pv. tomato va
bénh ddém 14 6t do vi khuin Xanthomonas
campestris pv. Vesicatoriab giy ra (Nagy et al.,
2012).

St dung TKT cho viée kiém soat bénh do vi
khuan trén cay trong 1a mét linh vyc dang phat trién
rat nhanh, ¢6 tiém ning rat 16n trong viéc bao vé cay
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trong n}lém thay thé cac bién phap kiém soat béng
hoa chat pho bién hién nay. Viéc xéc dinh mat so
TKT toi uu dé kiém soat bénh hi¢u qua trén cay
trong 1a thuc sy can thi€t, lam tién dé cho tmg dung
TKT d¢ kiém soat bénh do vi khuan ¢ dicu kién
ngoai dong.

2. PHUONG PHAP NGHIEN CUU

2.1.

— Dong vi khuan c6 kha ning gdy hai cao nhét
(PT-9) dugc phén lap tir thanh ph6 Sa Dec, tinh
Pong Thap va dugc danh gia kha nang gay hai (Tam
etal.,, 2019).

— Dong TKT c6 hi¢u qué phong trur bénh cao
(®BTS56) duogc phan 1dp va tuyén chon tir tinh Bén
Tre (Tam va ctv., 2017, 2019).

~ — Cay con: Cuc Tiger (nu6i ciy mo) duoc cung
cép tur trai giong Ut Hiép, tai thanh pho Sa Péc, tinh
bong Thap.

2.2. Khio sat mit sb thuc khuédn thé ®BT56
¢6 kha nang kiém soat bénh héo xanh do
Ralstonia solanacearum gay ra trén cay
hoa cic.

Vit liéu thi nghiém

Muc tiéu: xac dinh dwoc mat s6 TKT ®BT56 dé
kiém soat bénh héo xanh trén cay hoa clic tot nhat
lam co s& cho nghién ciru tiep theo ¢ ngoai dong.

B6 tri thi nghiém: dugc bd tri ngiu nhién véi
mdt nhan to, ¢ 5 nghiém thirc véi 4 1an lap lai:

— Nghiém thirc 1: khong lay bénh nhén tao.
— Nghiém thirc 2: d6i ching c6 1ay bénh.

— Nghiém thue 3, 4, 5: xtt Iy TKT (®BT56) lan
luot & mat sé 106, 107, 108 PFU/mL.

Cich thirc tién hanh

— Chuén bi ciy con gidng dé tréng: diu tién gia
thé duogc tién hanh thanh tring (so dira- dit- tro trau
voi ty 1€ 1:2:1), sau d6 dugc cho vao chau c6 duong
kinh 20cm (2,5kg gi4 thé/chdu), tuéi 4m gia thé va
trong cay (10 cdy con/chiu), mdi nghiém thtc tién
hanh trong 4 chau vai 4 1an 1ap lai, sau 20 ngay trong
(ciy cao 10cm, c6 3 dén 5 14) thi bt dau b tri thi
nghiém.

— Chuan bi ngudn vi khuan lay bénh: vi khuan
(DT-9) c¢6 kha ning gy hai cao nhit (Tam et al.,
2019) duoc nudi cdy trong moi truong King’s B dat
48 gid cho khuén lac phat trién, sau d6 cho nuéc cat
da thanh tring vao dia petri va thu hoach huyén phu
vi khuan, tién hanh pha lodng dé c6 ODgoonm= 0,3
tuong duong mat s6 108 CFU/mL
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— Chuén bi nguén TKT: dong TKT ®BT56
(Tam va ctv., 2017, 2019) duoc tién hanh nhan mét
s0 trong 24 gid, huyen phu TKT dugc thu hoach, sau
d6 dém mét sO bang phuong phap pha loang va tréi
trén dia vé mat so 10°, 107, 108 PFU/mL.

— Phuong phép xir Iy TKT: huyén phu TKT
duogc tudi vao timg mat s6 (10°, 107, 10° PFU/mL)
twong Gmg voi ting nghiém thirc vao goc cay (50
mL/chau) vao thoi diém budi chiéu luc 17 gio va
thue hién trude khi 1ay bénh 1 gio.

— Phuong phap lay bénh: huyén phu vi khuan
(ODe0onm=0.3) dé duoc chuén bi trude d6 duge tudi
vao goc cay (50 mL/chau).

Chi tiéu ghi nhén: khi bénh xut hién tién hanh
ghi nhén chi tiéu (ty 1€ bénh va cap bénh) ctr moi 4
ngay/lan.

— Ty Ié bénh duoc tinh nhw sau:

S& cy bi bénh

TLB (%) = x 100

Tong s6 ciy quan sat

—  Cdp bénh: theo thang danh gia ciia Ateka et
al. (2001).

Cép 0: cay khong bénh; Cipl:colla heo; Cép
2:¢6 2-3 1a heo; Cap 3: tat ca cdc 14 cua céy déu heo
ngoai trir 2-3 14 trén cdy; Cap 4: tat ca cac la cua cay
deu héo; Cap 5: Cay chét.

—  Chi s6 AUDPC: theo cong thirc ctia Jeger and
Viljanen-Rollinson (2001).

n

AUDPC = 3 [(y + 1) + 20 X (ti41 — )
i=1
_ Trong do: i: lan theo ddi bénh thir I; n: tong s6

lan theo d&i bénh; Y: ty 1€ bénh (%); t: s6 ngay danh
gia bénh (ngay).

2.3. Phwong phap xir Iy s6 liéu.

S liéu dugc xir ly bing Excel va phan tich thong
ké bang phan mém Mstat-C qua phép thir Duncan.
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3. KET QUA VA THAO LUAN

Khi xtr Iy TKT ®BT56 lan luot & cac mat s6 106,
107, 108 PFU/mL tucong (ng vdi tiing nghiém thiic
vao gdc cdy (50 mL/chau). Két qua ghi nhan ty 1é
bénh héo xanh trén cay hoa Ctc cta cac nghiém thirc
¢6 xir Iy TKT ®BT56 & cac mét s6 va & cac thoi
diém khao sat déu thé hién ty 16 bénh khéc biét thong
ké v6i nhau, thap hon khac biét so v6i dbi ching
(Bang 1). O thoi diém 8 ngay sau khi liy bénh
(NSKLB), triéu chimg bénh bat dau xuét hién & cac
nghiém thirc d6i chimg véi ty 1¢ bénh 1a 15% va
nghiém thirc xtr Iy TKT ¢ mat s6 10° (PFU/mL) 1a
5%. Tuy nhién, ty 1€ bénh ¢ cac nghiém thuc xt ly
TKT khong c6 su khac biét ¥ nghia thong ké. Dén
thoi diém 12 NSKLB, nghiém thirc ddi chimg véi ty
1€ bénh la 22,5% va nghiém thtc xu ly TKT & mat
s6 10° (PFU/mL) van la 5%, hai nghiém thirc xtr Iy
TKT & mat sb 107 (PFU/mL) va 108 (PFU/mL) van
chua xuét hién bénh. O thdi diém 16 NSKLB, bénh
da xuit hién & tit ca cac nghiém thirc, trong d6
nghiém thirc ddi ching co ty 1& bénh cao nhat
(32,5%) va khac biét y nghia thong ké so véi cac
nghiém thtc co6 xu ly TKT. Riéng nghiém thic xti
ly TKT & mat s6 108 (PFU/mL) thé hién ty 1¢ bénh
(2,5%) thip nhat, ké do 1a nghiém thirc xir Iy & mat
s6 107 (PFU/mL) véi ty 1¢ bénh 5%, nhung khong
khac biét y nghia théng ké so nghiém thirc xir Iy &
mat s6 10 (PFU/mL) véi ty 1& bénh (15%). O cac
thoi diém 20, 24, 28 NSKLB, ty 1¢ bénh ¢6 xu hudng
tang O tit ca cac nghiém thirc. Trong d6, nghiém
thae d6i ching c6 ty 1€ bénh tang (lén luot 1a 45%,
52,5%, 65%) cao nhat va khac biét ¥ nghia théng ké
s0 v6i cac nghiém thirc ¢6 xir Iy TKT. Két qua nay
cho thdy TKT c6 kha ning kiém soat bénh héo xanh
do vi khuan R. solanacearum trén cy hoa cuc. Cac
nghiém thie ¢6 xir Iy TKT ¢ mat s6 107 (PFU/mL)
va 108 (PFU/mL) ¢6 ty 1¢ bénh thap hon va khac biét
¥ nghia théng ké so voi nghiém thirc xtr Iy TKT &
mat sb 10° (PFU/mL) (Hinh 1).

Biang 1. TY 1é (%) bénh héo xanh trén cdy hoa ciic khi xir Iy ®BT56 & cac mit s6 khac nhau trong diéu

kién nha luéi

Ngay sau khi 1dy bénh

Nghiém thirc 3 2 16 20 24 28 AUDPC
D6i Ching 15,0° 22,5¢° 32,5¢° 45,0° 52,5% 65,0* 770 @
®BT56 (109 50° 5,0° 15,0° 25,0° 30,0° 32,5° 375°
®BT56 (107) 0,0° 0,0° 5,0 b 10,0 ¢ 15,0¢ 20,0°¢ 160 °
®BT56 (10%) 0,0° 0,0° 25°¢ 10,0 ¢ 12,5¢ 15,0°¢ 130 ¢
Mitc ¥ nghia * * * * * * *
CV. (%) 44,74 54,52 44,58 21,17 15,99 13,02 23,42

Ghi chii: S6 liéu duwoc chuyen sang dang arcsin X truede khi xit 1y 56 liéu. Cdc s6 trung binh trong mét cot theo sau
b6i mot hay nhiéu chir ci giong nhau thi khéc biét khong c6 y nghia thong ké ¢ mirc Y nghia 5% bdng phép thiv

Duncan, * co khac biét 6 mirc y nghia 5%.
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Két qua danh gia chi s tién trién bénh theo thoi
gian (AUDPC) (Bang 1) ghi nhan cac nghiém thuc
¢6 xir Iy TKT & cac mat s6 khac nhau déu thdp hon
va khéac biét ¥ nghia thong ké so voi nghiém thirc
dbi chirng. Nghiém thirc c¢6 xir Iy TKT & mat s6 106
(PFU/mL) ¢6 chi s6 AUDPC (375) cao hon céac
nghiém thic c¢6 xtr Iy TKT ¢ cic mat s6 107
(PFU/mL) (dat 160) va 108 (PFU/mL) (dat 130). Két
qué cho thay khi xir Iy TKT ¢ mat s6 10° (PFU/mL)
thi hiéu qua kiém soat bénh thap hon so véi cac
nghiém thirc c6 xir Iy TKT & mat s6 107 (PFU/mL)
hodc 10% (PFU/mL).

Khi phan tich cap bénh (Bang 2), két qua ghi
nhan c6 sy trong quan giita cip bénh véi ty 18 bénh.
O giai doan 8 dén 12 NSKLB, hai nghiém thtrc xir
lyTKJT 107 (PFU/mL) va 108 (PFU/mL) chua thy

<,
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xuit hién bénh, nghiém thiac xu Iy TKT 10°
(PFU/mL) d4 xuat hién bénh nhung khong khac biét
¥ nghia thong ké v6i cac nghiém thirc xir Iy TKT &
mat s§ 107 (PFU/mL) hodc 10® (PFU/mL). Dén thoi
diém 16 NSKLB, bénh da xuat hién & tt ca céc
nghiém thirc, nghiém thirc d6i ching c6 cip bénh
cao nhét (1,45) va khac biét c6 y nghia so véi cac
nghiém thirc c6 xtr ly TKT. Nghiém thtrc xu Iy TKT
& mat s6 108 (PFU/mL) c6 cap bénh thip nhit (0,08)
nhung khong khac biét so véi nghiém thuc xu 1y &
mat sé 107 (PFU/mL) (0,18). Tai cac thoi diém 20,
24, 28 NSKLB, TKT dugc xir Iy ¢ cac mat s6 107
(PFU/mL) hodc 103 (PFU/mL), c6 cép bénh thap
hon va khac biét ¥ nghia théng ké S0 vOi dbi chung
va nghiém thirc xir Iy TKT & mét s6 105 (PFU/mL)
(Hinh 1).

Hinh 1. Mirc d9 nhiém bénh héo xanh do vi khuén R. solanacearum trén cy hoa Ciic khi xir ly
®BT56 & cac mat s6 khac nhau trong diéu kién nha ludi.

Ghi chu: (4): TKT @BT56 ¢ 10? (PFU/mL); (B): TKT @BT56 & 10°(PFU/mL); (C): TKT ®BT56 ¢ 108(PFU/mL),'
(D): doi chung lay bénh vi khuan khong xu ly TKT, (E): doi chung khong lay bénh. (Hinh chup o thoi diem 28 ngay

sau khi ldy bénh)
Ngudng mat s6 TKT 1a mat s TKT can thiét dé
kiém soat t6t tac nhan gay bénh nhung dudi mét s6
d6 thi TKT s& khong gay mét tac dung 16 rét ddi véi
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céc quén thé vi khuan. Balogh et al. (2009) ghi nhan
hon hop TKT ¢6 mat so tir 10° dén 10° PFU/mL
kiém soat hi¢u qua vi khuan dom 14 trén cay ca chua,
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nhung ¢ mat $6 10* PFU/mL thi khong dat dugc hi¢u
qua. Mot nghién ctru khac ciing thdy rang khi xur ly
TKT dé kiém soat bénh chay bia 14 lua do vi khuan
Xanthomonas oryzae pv. oryzae & didu kién nha
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ludi. Két qua ca 4 dong TKT 10, 12, 13, 17 khi xtr
Iy & mat s6 108 PFU/mL déu thé hién hiéu qua giam
bénh chay bia 1a laa, néu mat s6 thap hon thi khong
con hiéu qua (Giang va ctv., 2014).

Bing 2. Cip bénh héo xanh vi khuin trén ciy hoa Ciic khi xir Iy ®BT56 ¢ cic mit s6 khac nhau trong

di€u kién nha lwéi

Ngay sau khi lay bénh

Nghi¢m thire 8 12 16 20 24 28
P31 Chimg 0.50 ¢ 1.05° 145 1.78° 2.08¢ 2.88¢
®BT56 (109) 013" 0.18° 0.65 0.98 b 1,230 1350
®BT56 (107) 0,00 0,00 0,18 b 035°¢ 0.55¢ 0.78 ¢
®BTS6 (10°) 0,00 0,00 0.08 ¢ 035°¢ 043¢ 0.60 ¢
Mtc y nghia * * * * * *
CV. (%) 105,73 112,23 59,27 39.27 25,71 2128

Ghi chi: Cac 56 trung binh trong mot ¢t theo sau boi mot hay nhiéu chit cdi giong nhau thi khac biét khéng c6 y nghia
thong ké ¢ mirc y nghia 5% bang phép thir Duncan, * c6 khac biét 6 mirc y nghia 5%.

4. KET LUAN

Mat s6 TKT khac nhau c¢é thé anh huong dén su
kiém soat bénh héo xanh do vi khuan Ralstonia
solanacearum trén ciy hoa cuc & didu kién nha ludi.
TKT ®BT56 duoc xir Iy & mat sb 107 (PFU/mL)
hodc 10% (PFU/mL) vao géc cay (50 mL/ch3u) co
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