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DANH GIA HIEU QUA KIEM SOAT BENH CUA VI KHUAN BAN PIA POI KHANG
TRIEN VONG POI VOI BENH DOM LA (Xanthomonas spp.)
TREN CAY HOA HONG (Rosa spp.)
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Trong diéu kién ngoai dong, két qua danh gia hiéu qué kiém sodt bénh ctia ba dong vi khuidn X61, G24
(Bacillus subtilis) va T265 (Paenibacillus elgii) d6i véi ba dong XR13, XR9, XR18 (Xanthomonas spp.) gy bénh
dom 14 trén cay hoa hong da ghi nhén cac nghiém thic c6 xu ly v6i vi khuén déi khang déu dat hiéu qua kiém
soat bénh cao. Trong do, dong X61 va T265 c6 hiéu qua giam bénh tuong duong nhau, dao dong tli 58,3% dén
65,2%. V6i hiéu qua giam bénh cao nhat, dong G24 1an lugt dat 74,5%, 75,7% va 75,6% doi v6i XR13, XR9 va
XR18, tuong ting. Phéin tich chi s6 AUDPC ctia X61, T265, G24 déu ghi nhan thdp hon tii 2,1 dén 5 lan so
v6i nghiém thtic chi lay bénh. Trong d6, dong G24 dat chi s6 AUDPC thép hon tti 1,6 dén 2 14n so véi X61 va
T265. Nhin chung, c6 thé st dung ba dong vi khuén d6i khang G24, X61, T265 dé kiém soat bénh dém la do
Xanthomonas spp. gay ra trén cay hoa hong. Trong d6, dong G24 dat hiéu qué kiém sodt bénh cao nhit va c6

tiém ning dugc st dung nhu tdc nhan kiém sodt bénh sinh hoc trén cay trong.

T khéa: Cay hoa hong, chi s6 AUDPC, hiéu qué gidm bénh, vi khuin d6i khang, Xanthomonas spp.

I. PAT VAN PE

Vi khuén thudc chi Xanthomonas 1a nguyén
nhan gay bénh trén nhiéu loai ciy trong kinh té
quan trong nhu lda, ciy c6 mui, sin, ca chua, 6t,
dau, chanh day, mia, chudi,...(Ryan et al., 2011).
Trén cay hoa hong (Rosa spp.), X. axonopodis dugc
ghi nhin gay bénh dom la tai Texas va Florida,
Hoa Ky (Huang et al., 2013). Tai lang hoa Sa Béc
tinh Dong Thap, dong Xanthomonas spp. dugc xac
dinh gay bénh d6m la trén cay hoa hong (Nguyén
Thi Thu Ciac va Tran Thi Thu Thay, 2014). Bénh
do Xanthomonas spp. c6 thé dugc truyén sang cay
trong khoe manh bing cac hoat dong canh tac nhu
cat tia, phun suong, nudc mua, bui dat va c6 thé do
con trung.

Viéc st dung thudng xuyén thudc trii bénh hoa
hoc da dan dén nhiéu tac dong khéng mong mudn
nhu 6 nhiém moi trudng, gay doc tinh do ton du
trén san phdm, va c6 thé phat sinh tinh khang
thudc ctia mam bénh. Phong tru sinh hoc la mot
bién phdp thay thé day trién vong vi ¢6 nhiéu uu
diém vé tinh bén viing, phuong thiic hoat dong va
doc tinh so vdi thudc trit bénh héa hoc. Kiém soat
sinh hoc bang cach st dung vi sinh vat va cac san
phdm ctia ching da dugc chiing minh la c6 hiéu

qua trong viéc kiém sodt cac loai Xanthomonas spp.
(Murate et al., 2015). Trong nghién ctiu nay, danh
gia hiéu qua kiém sodt bénh ctia ba dong vi khuén
doi khang trién vong (X61, G24 va T265) d6i véi
ba dong Xanthomonas spp. (XR13, XR9, XR18) gay
bénh dom 14 trén cay hoa hong dugc thuc hién &
diéu kién ngoai dong, nham chon ra dugc dong vi
khuén c6 hiéu qua kiém soat bénh cao nhdt trong
phong trti bénh dém 4 vi khuén trén cidy hoa hdng.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctiu

- Ba dong vi khudn d6i khang X61, G24 (Bacillus
subtilis) va T265 (Paenibacillus elgii) dugc phan lap
va tuyén chon tti mau dét thu thap tai ba viing sinh
thai dai dién tai tinh Pong Thap, gébm Khu du lich
sinh thai Gao Gioéng, Khu di tich lich st vin hoa
Xéo Quyt, Vuon Qudc gia Tram Chim (Lé Uyén
Thanh va ctv., 2021). Ba dong vi khuén giy bénh
Xanthomonas spp. (XR13, XR9 va XR18) dugc phan
lap tu vét bénh dom la trén la ctia cay hoa hong ltia
(Rosa spp.) tai lang hoa Sa Péc, tinh Pong Thap va
dugc luu giti tai Truong Pai hoc Dong Thap.

- Moi trudng nuéi cdy vi sinh vat nhu moi
truong King’s B, nudc cat vo trung.

' Pai hoc Bér}g Thgip; 2 Pai hoc Can Tho
3 Vién Lua Bong bang song Ctru Long
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- Giong hoa hong lta dugc st dung trong thi
nghiém. Cay dugc trong trén gian ngoai dong cach
mat dit 1 m va dugc cét canh vao 7 ngay trude khi
thi nghiém.

2.2. Phuong phap nghién ctu

- B4 tri thi nghiém: M6i dong vi khuén gay bénh
khi dugc lay bénh nhéan tao 1én cay da dugc bo tri
v6i 5 nghiém thiic (NT), 3 14n lap lai, méi lan lap
lai trén 4 cay hoa hong Itia, gom: NT1: Khong xu
ly vi khudn d6i khang va khong lay bénh nhan tao;
NT2: Lay bénh nhén tao bang mdt trong ba dong
Xanthomonas spp. dugc chon; NT3, 4, 5: Xu ly vi
khuén d6i khang trién vong 1an lugt 1a B. subtilis
G24, B. subtilis X61, Paenibacillus elgii T265, sau
d6 2 ngay tién hanh lay nhiém bénh véi dong
Xanthomonas spp. da st dung & nghiém thtic 2.

- Céch thiic tién hanh: Trong bau uom (1 ciy/chiu)
trén gia thé nhu phuong phép ctia ngudi nong dén,
sau khi tréng 20 ngay thi cdt canh, va sau 7 ngay
bat dau bé tri thi nghiém. Huyén phu vi khuén ctia
X62,T265, G24 véi mat s6 107 CFU/mL tit khuén lac
sau 24 gi6 nudi cdy dugc phun tuong ting véi tliing
nghiém thtic vao 14 (10 mL/céy) vao budi chiéu luc
17 gid. Sau 2 ngay ké tu thai diém x ly vi khuédn do6i
khang, huyén phu ctia cac dong Xanthomonas spp.
(dugc chuin bi ¢ mat s6 10° CFU/mL tit khuan lac
sau 48 gi6 nudi cdy) dugc phun lén 14 (10 mL/céy).

- Chi tiéu danh gia: Theo doi va quan sat triéu
chiing bénh. Khi triéu chiing bénh xudt hién, tién
hanh ghi nhén ty 1é bénh va cip d6 bénh cach bon
ngay mot lan, két thac khi ty 1¢ bénh sau 16 ngay
theo doi. Cach tinh ty 1é bénh (disease incidence
- DI), chi s6 bénh (severity index - SI) dugc tinh
theo cong thtic sau (IRRI, 2002; Sharma, 2004).

DI (%) = (S6 14 bi nhiém bénh)/(Tong s6 14 diéu tra).

SI (%) = [(Nx1) + (N; x3) + (Nsx5) +...(N,xn)]/Nxn x 100.

Trong do, cdp bénh dugc ddnh gid theo dién tich ld bi
nhiem bénh véi N, la s6 ld bj nhiém bénh & cdp 1 tuong
ting cdp bénh thdp hon (<) 1% dién tich ld bi nhiém bénh;
N, la s6'ld 6 cdp 3 tuong ting cap bénh tir 1 dén 5% dién
tich ld bi nhiém bénh; N, la s6 1d 6 cdp 5 tuong ting cap
bénh cao hon (>) 5 dén 25% dié¢n tich ld bi nhiém bénh;
N, la 56 ld 6 cdp 7 tuong ting cap bénh cao hon (>) 25
dén 50% dién tich ld bi nhiém bénh; N, la s6 ld bi bénh &
cdp n tuong ving cdp bénh cao hon (>) 50% dién tich ld bi
nhiém bénh; vdi n la cdp bénh cao nhdt (cdp 9) va N la
tong so ld diéu tra.

Chi s6 dién tich bén dudi dudng cong tién trién
bénh AUDPC (Area Under Disease Progressive
Curve) dugc tinh theo cong thiic sau (Jeger and
Viljanen-Rollinson, 2001).

AUDPC = Z 0,5[(Kuy + X)] X (£10g —£,)

i=1

Trong do, i: ldn theo doi bénh thii i; n: tong s6 ldn theo
doi bénh; X: Chi s6 bénh (%) dugc ghi nhan 6 ngay thii
i; t: Thoi diém dénh gid thit i (tinh bang ngay ké tir ngay
ddanh gid ddu tién).

Hiéu qua giam bénh dugc tinh theo cong thiic
nhu sau (Abbott, 1925).

HQGB (%) = [(C-T): C] x 100

Trong do: C la ty 1¢ bénh & nghiém thiic chi lay nhiém
bénh dong Xanthomonas spp.; T la ty 1é bénh & nghiém
thiic thi nghiém c6 xi Iy vi khudn déi khdng va lay nhiém
bénh dong Xanthomonas spp. tuiong iing.

- Phuong phap xt ly s6 liéu: S6 liéu dugc xt ly
bang Microsoft Excel va phén tich bang phan mém
MINITAB phién ban 16.1. Cac gia tri khac biét co
y nghia dugc phén tich bang phép thi Tukey véi
x4c suat 1a 5% (P = 0,05). SO liéu dugc kiém tra
bing cach chuyén sang arcsineVx truéc khi xt ly
thong ké.

2.3. Thoi gian va dia diém nghién ctiu

Nghién ctiu dugc thuc hién tu thang 01 nam
2019 dén thang 6 nam 2019 tai vudn trong cay hoa
hong Minh Tuéan, xa Tan Khanh Po6ng, thanh pho
Sa Béc, tinh Dong Thép.

III. KET QUA VA THAO LUAN

@ diéu kién ngoai dong c6 su lay nhiém bénh
nhan tao, khio sat danh gia hiéu qué kiém sodt
bénh ctia ba dong vi khuén d6i khang ban dia trién
vong X61 (B. subtilis), T265 (Paenibacillus elgii),
G24 (B. subtilis) d6i v6i ba dong Xanthomonas spp.
XR13, XR9 va XR18 gay bénh dom 14 trén cay hoa
hong da dugc tién hanh nham tim ra dong vi khuén
doi khang c6 hiéu qua cao nhat. Két qua dugc ghi
nhan va dénh gid hiéu qua kiém soat bénh qua ty
1¢ bénh, hiéu qua giam bénh, chi s6 bénh va chi s6
AUDPC.
3.1. Panh gia ty 1¢ bénh va hiéu qua giam bénh
khi xti ly cac dong vi khuin d6i khang trién vong
c6 két hgp lay bénh nhan tao trong diéu kién
ngoai dong
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Két qua danh gid kha nang kiém soat bénh ctia ba
dong vi khudn d6i khang lan lugt dugc thi nghiém
trén 3 dong Xanthomonas spp. (Bang 1) ghi nhan
tai thoi diém 16 ngay sau lay bénh (NSLB), céc
nghiém thtic déu c6 sy xuét hién triéu chiing bénh
ké ca nghiém thic d6i ching khong lay nhiém
bénh. Diéu nay chiing to, tai dong rudng trong
cay hoa hong da cé ap luc vé ngudn bénh. Pong
thai, cac nghiém thuc c6 xu ly vi khuin d6i khang
(G24, X61, T265) két hgp lay nhiém riéng biét cac
dong Xanthomonas spp. XR13, XR9 va XR18 déu
c6 ty 1é bénh thap hon so v6i cac nghiém thic déi
chiing hodc nghiém thuc chi lay nhiém bénh. Bén
canh d6, cac nghiém thic dugc xt ly véi dong X61
hodc T265 dat ty 1¢ bénh tuong duong nhau vé y
nghia thong ke, dao dong tui 18,2% dén 17,1% (lay
nhiém dong XR13), tii 16,2% dén 15,2% (khi lay
nhiém dong XR9), va tu 11,8% dén 11,3% (khi
lay nhiém dong XR18). Dac biét, khi dugc xu ly
dong G24, nghiém thtc dat ty 1é¢ bénh thap nhat
(lan lugtla 12,5%, 9,4%, 7,3% tuong ting lay nhiém
riéng biét cac dong XR13, XR9, XR18), thdp hon
va khac biét c6 y nghia thong ké so véi ty 1€ bénh
ctia cac nghiém thtic c6 xt ly dong X61 hodc T265.

Két qua nay cho thdy viéc xti ly cac dong vi khuén
doi khang c6 kha nang giup giam triéu chiing
bénh khi lay nhiém bénh nhan tao, va gidm nhit
khi ap dung dong G24 kiém soat d6i véi ba dong
Xanthomonas spp. dugc tht nghiém (Hinh 1).

Dong thai, khi phan tich hiéu qua giam bénh,
két qua ghi nhéan ca ba dong G24, X61, T265 déu
c6 kha ndng han ché sy gay hai ti ca ba dong
Xanthomonas spp. XR13, XR9, XR18. Trong do, két
qua phan tich hiéu qua giam bénh ctia cac nghiém
thic c6 xt ly dong X61 hoac T265 ghi nhan cac
dong nay c6 hiéu qua tuong duong nhau vé y nghia
thong ké, tuong ting ti 62,8% dén 65,2% (khi lay
nhiém dong XR13), tii 58,3% dén 60,8% (khi lay
nhiém dong XR9), va khi lay nhiém dong XR18 thi
hiéu qua giam bénh dao dong tii 60,5% dén 62,2%
(Bang 1). Bén canh do, nghiém thtc c6 xt ly dong
G24 thé hién hiéu qua gidm bénh cao nhat va khac
biét c6 y nghia thong ké so v6i hiéu qua giam bénh
ti cdc nghiém xu ly hai dong vi khudn ddi khang
con lai, v6i hiéu qua giam bénh 1an lugt dat 74,5%,
75,7%, 75,6% tuong ting khi lay nhiém cac dong
XR13,XR9, XR18 (Bang 1).

Bang 1. Ty 1é bénh va hiéu qua giam bénh dém 14 vi khuén trén cay hoa hong ctia ba dong vi khudn déi khang
trién vong & 16 NSKLB trong diéu kién ngoai dong

Lay nhiém XR13 Lay nhiém XR9 Lay nhiém XR18
Nghiém thiic
Ty l¢ bénh (%) | HQGB (%) | Tylé bénh (%) | HQGB (%) | Tylé bénh (%)| HQGB (%)

bC 27,25 - 27,25 - 27,22 -

LNB 49,0 - 38,7 - 29,9° -
X61 18,2° 62,8" 16,2° 58,3" 11,8 60,5°
T265 17,1¢ 65,2° 15,2¢ 60,8° 11,3 62,2°
G24 12,5¢ 74,5 9,44 75,74 7,3 75,6

CV (%) 54,52 - 50,80 - 54,6 -

Ghi chui: Cdc s0 trung binh trong mot cot dugc theo sau béi mot hodc nhiing chii giong nhau in thudng hodc in hoa
thi khong khdc biét y nghia thong ké & miic y nghia 5% bdng phép thit Tukey. DC: Doi chiing khong xii Iy vi khudn doi
khdng va khong lay nhiém bénh; LNB: Chi lay nhiém bénh; HQGB: Hiéu qud gidm bénh.

3.2. banh gia chi s6 bénh va chi s6 AUDPC khi xu
ly cac dong vi khudn déi khang trién vong va két
hgp lay bénh nhan tao trong di€u kién ngoai dong

Két qua phan tich chi s6 bénh (Bang 2) & 16
NSKLB cho tat ca cac nghiém thtc déu xuat hién
vung bi nhiém bénh (hay vét bénh). Trong d9, chi
s6 bénh cua cac nghiém thiic ¢6 lay nhiém bénh
riéng biét v6i cac dong XR13, XR9, XR18 (27%,
20%, 16%) ludn cao hon hin va khac biét c6 y nghia
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thong ké so v6i nghiém thiic déi chiing (14,5%) va
cac nghiém thtic c6 xt ly vi khuén déi khang. Piéu
nay ching té ca ba dong vi khudn d6i khang déu
c6 kha nang tc ché vi khudn Xanthomonas spp.,
lam gidm mdc d6 bénh trén cay hoa hong. Nghiém
thiic dugc xtt Iy X61 hodac T265 lai c¢6 chi s6 bénh
tuong duong nhau vé y nghia thong ké. Trong khi
do, nghiém thtc xt ly dong G24 c6 chi s6 bénh
khdc biét c¢6 y nghia thdng ké va thip hon hin so
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v6i xti ly dong X61 hoac T265, v6i chi s6 bénh lan
luot 14 6,7%; 5,3%, 3,8% tuong ting khi lay nhiém
riéng biét v6i cac dong XR13, XR9, XR18. Két qua
nay thé hién dong G24 c6 kha nang tc ché mam
bénh hiéu qua nhét khi tién hanh lay nhiém bénh
nhan tao trong diéu kién nha ludi.

Ngoai ra, phan tich chi s6 dién tich bén dudi
dudng cong tién trién bénh (AUDPC) cla cic
nghiém thtc cé xti ly X61, T265, G24 déu ghi nhan
thap hon va khac biét ¢ y nghia thong ké tti 2,1 dén
5 1an so v6i cac nghiém thic chi lay nhiém bénh.
Trong do, cac nghiém thuic ¢ xtt ly dong X61, hodc
T265 c6 chi s6 AUDPC tuong duong nhau dao
dong tii 126,9% dén 109,2% (khi lay nhiém XR13),

ti 97,2% dén 93,5% (khi lay nhiém XR9), va tu
63,9% dén 67,6% (khi lay nhiém XR18). Tuy nhién,
& nghiém thiic c6 xti ly dong G24, chi s6 AUDPC
14n lugt 1a 67,5%; 51,3%, va 33,8% tuong ting khi
lay nhiém XR13, XR9, XR18. Két qua nay thip hon
tu 1,6 dén 2 lan khi so sanh véi cac nghiém thtc
tuong ung c6 xt ly dong X61, hodc T265. Nhin
chung, & diéu kién ngoai dong, dé€ kiém soat bénh
dom 14 do Xanthomonas spp. c6 thé st dung ba
dong vi khuén d6i khang G24, X61, T265 vi chung
¢6 kha nang kiém sodt muc do bénh, sy phat trién
triéu ching bénh khi c6 su xuit hién clia mam
bénh, va ddc biét hiéu qua khi ap dung dong G24.

Bang 2. Chi s6 bénh d6m 14 vi khuén trén ciy hoa héng va AUDPC khi xti Iy v6i ba dong vi khudn d6i khang
trién vong & 16 NSKLB trong diéu kién ngoai dong

Lay nhiém XR13 Lay nhiém XR9 Lay nhiém XR18
Nghiém thiic i i i
Chisé bénh (%) | AUDPC (%) | Chiso bénh (%)) AUDPC (%) | Chisé bénh (%) AUDPC (%)

bC 14,5 155,8® 14,5 155,88 14,5 155,84
LNB 27,0 298,64 20,0° 213,34 16,0° 169,74
X61 11,7¢ 126,9¢ 97,2¢ 6,5" 63,9%
T265 10,4¢ 109,2¢ 93,5¢ 6,7° 67,6°
G24 6,7¢ 67,5 51,3° 3,8¢ 33,8¢

CV (%) 51,2 - 46,4 - 53,3 -

Ghi chii: Cdc s6 trung binh trong mot cot dugc theo sau bdi mot hodc nhiing chii giong nhau in thudng hodc in hoa
thi khong khdc biét y nghia thong ké & miic y nghia 5% bang phép thit Tukey. DC: Déi chiing khong xit Iy vi khudn doi
khdng hodc ldy nhiém bénh; LNB: Chi ldy nhiém bénh; AUDPC: Chi s6 dién tich bén dudi dudng cong tién trién bénh.

déi véi bénh dém 14 vi khuin 6 16 NSKLB

Ghi chii: A: Nghiém thiic ldy nhiém dong XR13; B: NT ldy nhiém dong XR9; C: NT lay nhiém dong XR18; D: NT
xti Iy dong G24 trude khi ldy nhiém dong XR13; E: NT xit Iy dong G24 truée khi ldy nhiém dong XR9; F: NT xii ly dong

G24 truéc khi ldy nhiém dong XR18.
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Két qua ghinhéan trén pht hop véi nhiéu nghién
ctiu khac khi st dung cac dong vi khuédn thudc
chi Bacillus va Paenibacillus trong viéc kiém soat
cac bénh trén 14 do chi Xanthomonas gy ra (Fira
et al., 2018). Trong thdi gian qua, vi khudn thudc
chi Bacillus da thé hién tiém nang nhu mot tac
nhan kiém soat sinh hoc phong chéng mot s6 loai
Xanthomonas. Trong d6, khi dugc xt ly ba dong
Bacillus spp. dang don 1é hodc két hgp trong diéu
kién ngoai dong c6 thé kiém soat bénh doém la do
vi khuén trén cdy 6t do X. vesicatoria gay ra (Mirik
et al., 2008). Ngoai ra, hai dong B. subtilis TKS1-1
dugc xu ly qua viéc ap dung cong thiic ndi bao
tl ctia dong B. subtilis gitp dat hiéu qua giam su
phat trién ctia bénh thdi riia trén ciy c6 mui do
X. citri subsp. citri (Huang et al., 2012). Bén canh
do, dong vi khuén P16 thudc chi Paenibacillus ¢
kha nang lam giam ty 1é bénh thdéi den do hai dong
X. campestris pv. campestris (Xcc) trén ciy bap cai
(Ghazalibiglar et al., 2015). Ngoai ra, moi trudng
1én men cua P, elgii JCK-5075, cting c6 thé tic ché
dugc mam bénh véi hiéu qua giam bénh dom 1a vi
khuén trén cay 6t dat 67% (Le et al., 2020).

IV.KET LUAN VA PENGHI

4.1. Két luan

Trong diéu kién ngoai dong, & 16 ngay sau lay
bénh, két qua ghi nhan viéc xti ly v6i dong vi khuén
doi khang déu cho hiéu qua giam bénh. Trong dé,
dong G24 thé€ hién kha nang kiém soat bénh dat
hiéu qua cao nhét lan lugt dat 74,5%; 75,7% va
75,6% tuong ung khi 14y nhiém riéng biét cac dong
XR13, XR9, va XR18.

Két qua phan tich chi s6 AUDPC cua céac
nghiém thic khi dugc xt ly cac dong vi khudn déi
khang déu ghi nhén thip hon titi 2,1 dén 5 lan so
v6i nghiém thiic chi lay nhiém bénh. Trong do,
dong G24 dat chi s6 AUDPC (lan lugt la 67,5%;
51,3% va 33,8% khi lay nhiém tuong ting XR13,
XR9, hodc XR18) thip hon tti 1,6 dén 2 l4n so véi
hai dong X61 va T265 trong viéc kiém soat bénh
d6m 14 vi khuén.

Nhin chung, c6 thé st dung ba dong vi khuén
doi khang G24, X61 (Bacillus subtilis ), T265
(Paenibacillus elgii) dé kiém soat bénh dém 14 vi
khuén trén ciy hoa hong do Xanthomonas spp. gay
ra, v6i dong G24 c6 kha nang kiém soat bénh hiéu
qua nhat.
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4.2. bé nghi

Dong G24 (B. subtilis) c6 thé dugc lua chon lam
tac nhan kiém soat vi khudn gay bénh dém la trén
cay hoa hong trong diéu kién thuc té san xuit cay
hoa hong.
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Evaluation of disease control efficiency of the potential indigenous antagonistic bacteria
against the leaf spot pathogen (Xanthomonas spp.) on rose (Rosa spp.)
Le Uyen Thanh, To Lan Phuong, Tran Dinh Gioi, Nguyen Duc Do
Abstract

In the field conditions, the evaluation of disease control efficency of three strains of antagonistic bacteria including X61,
G24 (Bacillus subtilis), and T265 (Paenibacillus elgii) against three strains of XR13, XR9, XR18 (Xanthomonas spp.)
causing leaf spot on rose showed that treatments with antagonistic bacteria achieved high disease control efficiency. In
particular, the strains X61 and T265 had similar disease reduction efficiencies ranging from 58.3% to 65.2%. For disease
reduction efficiency, the strain G24 reached the highest as 74.5%, 75.7%, and 75.6% against XR13, XR9, and XR138,
respectively. Analysis of the AUDPC index from applying X61, T265, G24 was also found the lower AUDPC index
about 2.1 to 5 times compared to the control with only infecting pathogen. Besides that, the strain G24 had the AUDPC
index of 1.6 to 2 times lower than the strains X61 and T265. In general, three strains of antagonistic bacteria X61, G24,
T265 can be used to control leaf spot disease caused by Xanthomonas spp. on rose. In which, the strain G24 achieves the
highest disease control efficiency and has the potential to be used as a biological control agent on plants.

Keywords: Rose, AUDPC index, disease reduction efficiency, antagonistic bacteria, Xanthomonas spp.
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TOM TAT
Ngo dugc coi la cay luong thuc chu luc & huyén Moc Chau va la cdy xéa ddi giam nghéo cta tinh Son La.
Hién nay 80% dién tich ngo tai diy dugc trong trén dat c6 do déc > 15° nhung hau nhu khong ap dung cac ky
thuét bao vé va cdi tao dét. Két qua tién hanh 14y mau va phén tich dét trong ngd tai xa Chiéng Hac, huyén Moc
Chau, tinh Son La & cac tdng dat khac nhau (0 - 20 cm va 20 - 50 cm) cho thdy: Dat ¢6 dung trong va ty trong
6 mtc trung binh, thanh phan co gidi bién dong tii thit dén thit pha limon. Pét c6 phan ting chua nhe dén gin
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