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Study on propagation measures and culture for wild mushroom van chi
(Trametes elegans) collected from Nui Cam, An Giang

Ho Thi Thu Ba
Abstract
Study on propagation measures and culture for wild mushroom van chi (Trametes elegans) collected from Nui Cam,
An Giang was carried out in the laboratory of An Giang university from 8/2019 to 11/2020. The preliminary result
showed that this wild mushroom was identified to belong to Trametes elegans by comparing 18S rRNA sequences
and observing the morphological characteristics. The best first stage medium for Trametes elegans was PDA which
showed the mycelia grew faster than others in 5 days. The best secondary stage medium was rice + 5% rice bran +
5% corn flour in 9 days and the medium for giving high yield of primordia was 90% rubber sawdust + 5% rice bran
+ 5% corn flour in 16 days for full development and after 50 days, harvested fruitting bodies reached the highest
biological efficiency of 1.76%.
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PANH GIA HIEU LUC UC CHE CUA VI KHUAN Bacillus velezensis
POI1 VOI NAM Phytophthora sp. GAY BENH SUONG MAI TREN CAY CA CHUA
Lé Vi Khanh Trang', Lé Thi Mai',
V6 Luong Y Nhi', Huynh Thi Ngoc Lan'

TOM TAT
Vi khudn Bacillus velezensis hién nay dang dugc quan tdm nghién ctiu béi ¢é nhiéu tiém ndng trong viéc ting
dung san xudt cdc ché phdm sinh hoc phong trii bénh hai va giup ting ning sudt cho cy trong. Nghién ctiu nay dugc
thuc hién nham danh gia kha ndng tc ché sy phat trién cta ndm Phytophthora sp. giy bénh suong mai trén ciy ca
chua ctia cac thanh phin moi trudng nuoéi cdy vi khuén B. velezensis v6i muc dich phat trién va da dang hda céc san
phdm ché phdm sinh hoc. Két qua nghién cttu da cho thdy cac thanh phan moéi trudng nuoéi cdy vi khuén B. velezensis,

'"Trudng Dai hoc Su pham, Dai hoc Da Nang
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bao goém té bao vi khuén, dich ngoai bao, dich enzyme va cac thanh phan phi enzyme déu c6 kha ning d6i khang
v6i ndm bénh Phytophthora sp.. Trong d6, kha nang d6i khang cua té bao vi khuén va dich ngoai bao v6i ndm bénh
Phytophthora sp. 1a rat manh thé€ hién qua hiéu luc tic ché ndm lan lugt la 84,44% va 80% sau 5 ngay. Cac enzyme
ngoai bao thé hién hiéu luc d6i khang v6i ndm bénh la 72,59% cao hon 1,6 14n so véi cac thanh phéan phi enzyme
(45,18%). Hiéu luc d6i khang manh v6i ndm bénh dugc ching minh trong nghién ctiu nay sé gép phan phat trién
da dang san xuét cic loai ché phdm sinh hoc tit chung vi khuén Bacillus velezensis phuc vu vao cong cudc phong tri
bénh suong mai & cay trong noi chung va ciy ca chua noéi riéng.

T khéa: Vi khuén Bacillus velezensis, hiéu luc tic ché, ndm Phytophthora sp., bénh suong mai, cay ca chua

1. PAT VAN PE

Tai Viét Nam, cay ca chua dugc trong va tiéu thu
phd bién véi dién tich trong nhiing ndm gan day dao
dong khoang 23 dén 25 ngan ha. Hién nay, cay ca
chua dang dugc cht trong ddy manh ting dung cong
nghé sinh hoc d€ nang cao nang suit va chat lugng
san phdm, nhu nghién ctiu chon tao gidng ca chua
lai ndng sudt cao va chét lugng phu hop véi tling
khu vuc khac nhau, khang dugc cac loai sau bénh
hai. Tuy nhién, qud trinh san xudt van con gap nhiéu
han ché do diéu kién khi hau nudc ta dé dang tao
diéu kién thuén lgi cho mot s6 loai bénh trén cay
phat trién, cht yéu la cac bénh do vi sinh vat gay ra
nhu: bénh héo xanh, bénh dé6m vi khuin, bénh dé6m
qua, bénh suong mai,... Trong dd, bénh suong mai
la loai bénh phd bién thu hai trén cy ca chua véi tac
nhan chinh giy bénh 1a do ndm Phytophthora sp. da
gdy mat mua, lam tidng chi phi va can tré viéc san
xudt ctia nhiéu nha vudn, udc tinh thiét hai sut giam
nang sudt lén t6i 40 - 70% ndng suat. Hién nay, cac
nha vudn thudng st dung céc loai thudc hda hoc dé
diét ndm nhung bién phap nay thuong dé€ lai mot
s6 hiu qua nhu: diét hét tat ca cac vi sinh vat c6 loi
trong dat lam mét can bang hé vi sinh, tao diéu kién
cho cac loai gay hai phat trién, du lugng thudc diét
ndm lam 6 nhiém ngudn dat, nudc, gay hai déi véi
stic khde ctia ngudi... Trong cac bién phap phong tru
dang dugc nghién ctiu d€ dan thay thé bién phéap héa
hoc thi bién phap ting dung cac ché phidm sinh hoc
la mot hudng di dugc cac nha khoa hoc ctia nhiéu
nudc trén thé gisi cing nhu Viét Nam quan tam, vi
6 tac dung tich cuc doi véi ndong nghiép va uu viét
hon so v6i cac san phdm hoéa hoc.

Vi khuan Bacillus velezensis 1a mot loai vi khuin
mdi dugc phat hién gan day, thudc loai vi khuin
Gram duong, hinh que, c¢é kha nédng sinh acid tu
aesculin, amygdalin, arbutin,... (Wang et al., 2008).
Nhiéu nghién ctu da chi ra tiém ndng kiém sodt
sinh hoc cua B. velezensis thong qua bdn co ché
chinh: khang sinh qua trung gian chét chuyén hoa
khéng khudn, san xuit cic hormone ting trudéng dé
héap thu chéit dinh dudng, canh tranh dinh dudng
vGi céc vi sinh vat khéc va san sinh céc hgp chat dé

bay hoi cung véi cac hgp chét lipopeptide bé mat
(Adetomiwa Ayodele Adeniji et al., 2019). Nghién
ctiu so by ctia nhom da phén lap va tuyén chon
dugc chung vi khuén ki hiéu 1a BV16 c6 kha ning
tiéu diét ndm gay bénh manh nhat va da dugc xac
dinh d6 la loai Bacillus velezensis (Trang et al., 2020).
Do d6, nghién ctiu nay tiép tuc thuc hién d€ sang
loc va danh gia hiéu luc tic ché sy phat trién ndm
Phytophthora sp. gay bénh suong mai trén cay ca
chua tii cac thanh phén trong canh truong nudi cay
cta vi khudn B. velezensis d€ chon ra thanh phan co
hiéu luc tGic ché ndim bénh cao nhét, tit d6 lam co sG
khoa hoc d€ ting dung vi sinh vat d6i khang san xuét
da dang céc san phdm ché phdm sinh hoc.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

Tu cac vung trong ca chua ¢ ba Nang, chiing
ndm Phytophthora sp. gay bénh suong mai trén cay
ca chua va vi khuén B. velezensis da dugc phan lap va
dugc bao quan tai Khoa Sinh - Méi trudng, Truong
Dai hoc Su pham - DPH Pa Nang (Trang et al., 2020).
2.2. Phuong phap nghién ciu
2.2.1. Phuong phdp giii giong vi sinh vit

Vi khudn B. velezensis dugc giti giong trén moi
truong thach LB (Luria-Bertani), ndm Phytophthora
sp. dugc giti giong trén moi truong PDA (Potato
dextrose agar). Tat ca cac giong vi sinh vat dugc bao
quan & 4°C va thuc hién ciy chuyén hang thang.
2.2.2. Phuong phap hoat hoa vi sinh vat

- Vi khudn B. velezensis: Tli 6ng thach nghiéng
lay sinh khdi vi khudn d€ tién hanh hoat hoa trong
50 ml moi trudng LB da dugc khii trung & diéu kién
121°C, 1 atm trong thdi gian 20 phut, tién hanh nudi
cdy lac 150 vong/ phut trong 18 git & nhiét d6 phong.

- Doi v6i ndm Phytophthora sp. gy bénh suong
mai: T 6ng thach nghiéng dugc hoat héa lai trong
moi truong PDA trén dia bang cach cit mot khoanh
thach trong 6ng thach nghiéng r6i up sang moi
truong PDA mdi trong khoang 5 - 7 ngay & 30°C dé
thuc hién cac phuong phap doi khang.
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2.2.3. Phuong phdp thu sinh khoi té bao, dich ngoai
bao, enzyme ngoai bao va cdc thanh phdn phi
enzyme tif canh truong nudi cdy vi khudn Bacillus
velezensis

Sau khi dugc hoat hda, vi khuin B. velezensis
dugc ting sinh trong 100 mL mdi truong LB.
Sau khi OD, dat gid tri 0,7 tién hanh ly tim &
10.000 vong/10 phut dé thu dich ngoai bao va sinh
khéi té€ bao vi khuan (mat do sinh khoi t€ bao dat
10® cfu/ml). D6i v6i nghiém thic sinh khoi té bao
gia nhiét, sau khi thu sinh khéi tién hanh gia nhiét &
55°C trong 15 phut. Sinh khéi té€ bao vi khudn dugc
tai huyén phu trong nudc cat vo trung.

Dé thu enzyme ngoai bao va cac thanh phéan
phi enzyme, 14y 50 ml dich ngoai bao cho vao binh
250 ml Tién hanh két tha phan doan dich ngoai
bao bing mudi amoni sunfat (NH4)2804 bao hoa
va khudy déu dé ling. Sau 12 gio tién hanh ly tim
10000 vong/10 phut ¢ 4°C thu dugc phan dich néi la
cac thanh phan phi enzyme, phan két tua dugc hoa
tan trong dém acetate pH = 3,8.

2.2.4. Danh gid hiéu luc tic ché ndm Phytophthora
sp. tii cdc thanh phdn trong canh truong nuéi cdy vi
khudn B. velezensis 6 diéu kién phong thi nghiém
banh gia hiéu luc tic ché ndm bénh cta vi khuin
dugc thuc hién theo phuong phap ciy kép va theo
doi sy phét trién ctia sgi ndm sau 5 ngay va 7 ngay
0 6 nhiét d6 30°C. Hiéu luc tc ché sy phat trién cua
nam bdi vi khudn dugc tinh theo cong thiic (Han

et al., 2015):

R-r

I= x 100 %

Trong do: I la hiéu luc doi khdng (iic ché su phat
trién ciia ndm bdi vi khudn); R la bdn kinh hé sgi ndm
doi chiing (cm); v la bdn kinh hé sgi ndm c6 ching vi
khudn (cm).

Céc mau thi nghiém danh gia kha ning khang
ndm Phytophthora sp. dugc thuc hién bao gom cac
mau va cong thiic (CT) thi nghiém (TN) nhu bang 1.

Bang 1. B4 tri thi nghiém

AT A1 1A Cong thiic Nong do
Thi nghiém Mau thi nghiém thi nghiém pha loang’
bC Nudc cét vo trung (d6i ching) bC
TN 1 Sinh khéi t€ bao vi khudn B. velezensis khong gia nhiét CT1 104
Sinh khdi t€ bao vi khudn B. velezensis dugc gia nhiét CT2 10°
TN 2 ) \ , CT3 106
6 55°C trong vong 15 phut
CT1 106
TN 3 Dich ngoai bao CT2 107
CT3 108
TN 4 Dich enzyme ngoai bao CT1 10
CT2 10°
TN 5 Dich phi enzyme CT3 106

Ghi chii: "Tit mau ban ddu la moi trudng nudi cdy vi khudn B. velezensis dat mat do 10° cfu/ml tién hanh pha loang

theo day néng do khdc nhau.

2.2.5. Phuong phdp xii li s0 liéu

Két qua dugc biéu thi bang tri s6 trung binh va
do 1éch chuin (Mean + SD). Xt ly thong ké dua vao
phén tich ANOVA. Két qua thtt nghiém dat y nghia
thong ké véi do tin cay 95%.
2.3. Thoi gian va dia diém nghién ciu

Nghién ctu thuc hién ti thang 1 dén 10/2020
tai BO mon Cong nghé Sinh hoc, Khoa Sinh - Moi
truong, trudng Pai hoc Su pham, Dai hoc Da Nang.
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I1I. KET QUA VA THAO LUAN

3.1. Panh gia hiéu luc tGic ché su phat trién cia ndm
Phytophthora sp. tii té bao vi khuin B. velezensis
Két qua hiéu luc tc ché sy phat trién cta ndm
bénh Phytophthora sp. tui cac thi nghiém sinh khoi
té bao khong gia nhiét (TN1) va gia nhiét & 55°C
(TN2) (Bang 1, hinh 1 va hinh 2) cho thdy trong diéu
kién phong thi nghiém, sinh khdi té€ bao vi khuan
B. velezensis khi dugc pha loang & nong do 10 va
10~ (Nong do té bao ban dau dat 10® cfu/ml) thé hién
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hiéu lyc tic ché ndm dat gia tri tuong ting la 84,44%
va 74,82% sau 5 ngay theo doéi va giam dan sau
7 ngay, tuy nhién van dat gia tri kha cao, tuong ting
75,56% va 65,92%. Doi véi thi nghiém 2 cho thay
sinh khéi t€ bao vi khudn B. velezensis mac du da
gia nhiét & 55°C nhung van thé hién hiéu luc khang
ndm lén dén 66,67% & nong do pha loang 10 sau
5 ngay theo déi. G néng d6 10, hiéu luc tic ché ndm
bénh khong cao, chi dat 41,48% va giam dan sau do.

Két qua cua nghién ctiu da két ludn dugc rang
kha nédng tic ché su phat trién ctia ndim bénh cua
sinh khéi t€ bao vi khuin B. velezensis rat manh.

Trong d6, hiéu luc tic ché ndm bénh ti t€ bao binh
thuong cao hon 17,77% so v6i hiéu luc ché cua té
bao dugc gia nhiét & 55°C. B. velezensis c6 kha nang
canh tranh dinh dudng manh lam han ché sy sinh
trudng va phat trién ctia ndm bénh Phytophthora sp.
Mat khac, trong diéu kién bét lgi cia mdi truong
(vi du nhu gia nhiét), B. velezensis c6 kha nidng sinh
bao tii va gidi phong mét s6 hgp chat ndi bao c6 hoat
tinh khang ndm dan dén van duy tri kha nang tic ché
nidm bénh phat trién (Adetomiwa Ayodele Adeniji
et al., 2019).

Bang 2. Hiéu luc tc ché sy phat trién ctia ndim bénh tu sinh khéi té bao vi khudn Bacillus velezensis

3 Ban kinh tan ndm (cm) Hiéu lyc khang ndm (%)
Mau TN CT
Sau 5 ngay Sau 7 ngay Sau 5 ngay Sau 7 ngay
béi chiing bC 4.5 4,5 - -
TN1 0,7+0,1 1,1 +£0,1 84,44 + 2,22° 75,56 £ 2,22
TN2 CT1 1,5+0,17 2,6 £0,15 66,67 + 3,84¢ 40,74 + 4,62
TN1 1,13+ 0,15 1,53 £ 0,06 74,82 + 3,39 65,92 + 1,28
TN2 CT2 2,67 +0,2 33+0,1 41,48 + 3,39¢ 26,67 + 2,22
TN1 4,5 4,5 - -
TN2 CT3 4,5 4,5 - -

Ghi chii: S6 liéu trong bdng la gid tri trung binh ciia 3 ldn ldp lai. Cdc gid tri biéu hién bang chit cdi giong nhau trong
cung 1 cot sai khdc khong c6 y nghia & miic sdc xudt P < 0,05 theo phan tich Ducan.

Hinh 1. Kha ning d6i khang ndm tu té bao khong
gia nhiét ctia vi khudn B. velezensis sau 7 ngay & cac
cong thic: A. CT1; B. CT2; C. CT3; D. D6i chiing

3.2. Panh gia hiéu luc tic ché su phat trién cta ndm
Phytophthora sp. ti dich ngoai bao caa vi khuin
B. velezensis

boéi v6i thi nghiém 3 (TN3) tién hanh xac
dinh hiéu lyc tc ché sy phat trién ctia ndm bénh
Phytophthora sp. tii dich ngoai bao, két qua cho thay
hiéu luc khang nam cua dich ngoai bao giam dan khi
nong do pha loang tang dan (Bang 3). Sau 5 ngay cua

Hinh 2. Kha ning d6i khang ndm tu té bao dugc
gia nhiét 6 55°C ctia vi khuén B. velezensis sau 7 ngay
cac cong thic: A. CT1; B. CT2; C. CT3; D. Déi chiing

dich ngoai bao & CT1 thé hién hiéu luc khang ndim
1én dén 80% va giam con 73,33% sau 7 ngay. So sanh
v6i nghién ctiu ctia Caulier va cong tac vién (2018)
thi sinh khéi va dich ngoai bao ctia B. velezensis thé
hién hiéu luc khang ndm bénh Phytophthora sp. cao
hon 4,44% so v6i sinh khoi chiing Bacillus sp. va
Pseudomonas spp.
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hai cho céy trong bao gom lipopeptide, polyketide,
dipeptide, siderophore va cac protein khang khuin
(Arguelles-Arias et al., 2009; Yuan et al., 2012).

Mot s6 nghién ctu da chi ra rang vi khuin
B. velezensis c6 kha nang téng hgp nhiéu hgp chit
ngoai bao c6 hoat tinh khang ndm va khang khuén gay

Bang 3. Hiéu luc tic ché su phat trién cia ndm bénh tui dich ngoai bao (TN3)

CT Ban kinh tan nim (cm) Hiéu luc khang nim (%)

Sau 5 ngay Sau 7 ngay Sau 5 ngay Sau 7 ngay
b/C 4,5 4,5 - -
CT1 0,9+0,1 1,2+0,2 80,00 + 2,22 73,33 + 4,44
CT2 1,43 £ 0,06 1,63 £ 0,11 68,14 + 1,28 63,70 £ 2,56
CT4 4,5 4,5 - -

Ghi chui: S6 liéu trong bdang la gid tri trung binh ciia 3 ldn ldp lai.

Hinh 3. Kha nang d6i khang ndm Phytophthora sp.
tu dich ngoai bao ctia vi khuén B. velezensis
sau 7 ngay & cac néong do pha loang:

A. CT1; B. CT2; C. CT3; D. b6i chiing

3.3. Danh gia hiéu luc tc ché su phat trién cia nim
Phytophthora sp. tii cac thanh phan enzyme va phi
enzyme trong dich ngoai bao

bé xac dinh ro trong dich ngoai bao, céac
thanh phén enzyme hay phi enzyme cua vi khuidn
B. velezensis dong vai tro cht yéu trong viéc tic ché
ndm bénh Phytophthora sp. tién hanh thuc hién TN4
(enzyme) va TN5 (phi enzyme) (Bang 4). Két qua

cho thdy ring, so v6i cic thanh phan phi enzyme
hiéu lyc Gc ché cao nhét thu nhian dugc & CT1 sau
5 ngay theo doi 1a 45,18% thi thanh phan enzyme
thu nhén tu dich ngoai bao thé hiéu luc tic ché su
phat trién ctia ndm bénh cao hon gip 1,6 lan, tuong
ung 72,59% & CT1. Sau khi ti€p tuc pha loang dén
nong do 10°(CT3), dich enzyme ngoai bao van con
thé hién kha ning khang ndm, & néong do6 nay dich
phi enzyme khong con hiéu lyc khang nam.

Két qua ctia nghién ctiu da cho thay hiéu lyckhang
nidm Phytophthora sp. cua vi khudn B. velezensis
khac nhau & cac thanh phin enzyme va phi enzyme
thu nhan dugc tu dich ngoai bao. Kha nang khang
ndm bénh thong qua cac thanh phan khong phai 1a
enzyme c6 thé1a mot s6 hgp chat cé hoat tinh khang
nam nhu iturin (ITU), fengycin (fen), siderophore
bacillibactin... (Jina and Piyush, 2020; Manel Cheth
et al., 2019). Bén canh d6, B. velezensis tong hop
dugc nhiéu loai enzyme ngoai bao nhu protease,
chitinase, glucanase, cellulase, lipase, amylase va
cylase... c6 kha nang pha huy vach té€ bao ndm bénh
(Nguyén Lan Diing va ctv., 2010; Trinh Thanh Trung
va ctv., 2017), do do6 tic ché dugc ndm Phytophthora
sp. gy bénh suong mai trén cay ca chua.

Bang 4. Hiéu luc tic ché sy phat trién ctia nim bénh
tt cac thanh phéan enzyme va phi enzyme trong dich ngoai bao

. Ban kinh tan nim (cm) Hiéu luc khang nim (%)
Mau TN CT : : . :
Sau 5 ngay Sau 7 ngay Sau 5 ngay Sau 7 ngay
baéi chiing PC 4,5 4,5 - -
TN4 CT1 1,23 £0,25 1,77 £ 0,63 72,59 + 5,59° 60,74 + 14,1
TN5 2,47 £ 0,15 3,43+ 1,75 45,18 £ 3,39¢ 23,70 + 2,56
TN4 CI2 1,87 £ 0,15 3,23 £0,25 58,52 + 3,39" 54,42 + 5,59
TN5 3,40 £ 1,74 4,23 +2,33 24,44 + 8,00¢ 5,18 5,59
TN4 CT3 4+0,3 4,27 £ 0,25 11,11 £ 6,67¢ 5,18 + 5,59
TN5 4,5 4,5 - -

Ghi chii: S6 ligu trong bdng la trung binh ctia 3 ldn lgp lai. Cdc gid tri biéu hién bang chii cdi giong nhau trong ciing
1 ¢6t sai khdc khong c6 y nghia & miic sdc xudt P<0,05 theo phdn tich Ducan.

92



Tap chi Khoa hoc va Cong nghé Néng nghiép Viét Nam - 56 01(122)/2021

Nhu véy, nghién ctiu nay c6 thé lam tién dé dé
thuc hién cac thi nghiém tach chiét va tinh sach mot
s6 enzyme, hop chét tiém nang c6 hoat tinh khang

ndm ti vi khudn B. velezensis dé ting dung trong viéc
phat trién va da dang hoa cac loai ché phdm sinh hoc
tu vi khuén B. velezensis.

Hinh 4. Kha ning d6i khang ndm Phytophthora sp. tli dich phi enzyme
sau 7 ngay & cac TN: A. CT 1; B. CT2; C. CT3; D. bC

IV. KET LUAN

Nghién ctiu da cho théy tat ca cac thanh phan
trong moi trudng nudi cdy vi khudn B. velezensis
déu thé hién kha nang d6i khiang v6i ndm bénh
Phytophthora sp.. Trong do, hiéu luc tic ché nim
bénh ctia t€ bao va dich ngoai bao la cao nhit, tuong
ung lan luogt 1a 84,44% va 80%. Ngoai ra, trong dich
ngoai bao ctia vi khuén B. velezensis thi dich enzyme
ngoai bao c6 hiéu luc tic ché€ su phat trién ctia nim
bénh (72,59%) cao hon 1,6 14n so véi cac thanh phan
phi enzyme (45,18%). Vi vdy, c¢6 thé két luén ring
vi khudn B. velezensis rat ¢ tiém nang trong ting
dung vao san xudt ché phdm phong trii bénh suong
mai trén cay ca chua. Trén co s¢ do6i khang véi nim
thong qua nhiéu thanh phan khac nhau trong canh
trudng nuodi cdy cta vi khuén tao co s khoa hoc cho
viéc da dang hoa cac loai ché phdm sinh hoc phong
trti bénh cay trong, hudng dén mot nén néng nghiép
phat trién bén viing.

LOI CAM ON

Xin chan thanh cam on Truong Pai hoc Su pham,
Dai hoc Da Néang da tai trg cho nghién ctiu nay.
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Evaluation of inhibitory efficiency of Bacillus velezensis against fungal
pathogen Phytophthora sp. causing late blight on tomato

Le Vu Khanh Trang, Le Thi Mai,
Vo Luong Y Nhi, Huynh Thi Ngoc Lan

Abstract

Bacillus velezensis has been paid much attention by researchers based on the potential application to prevent
plant disease and increase crop yields. This study was performed to evaluate the ability to inhibit the growth of
Phytophthora sp. causing late blight on tomato by different ingredients in B. velezensis culture medium with the
aim of developing and diversifying biological control products. The results showed that the inhibitory efficiency
against fungal pathogen Phytophthora sp. was observed at all components of B. velezensis culture medium, including
biomass, extracellular fluid, extracellular enzymes and non-enzyme metabolites. Among them, the highest inhibitory
efficiency was recorded at the biomass and extracellular fluid, making up 84.44% and 80%, respectively after 5 days.
The inhibition of mycelial growth of the extracellular enzymes (72.59%) was 1.6 times higher than extracellular
non-enzyme compounds (45.18%). The promising antagonistic activity demonstrated in this study will contribute
to the diversification and improvement of the quality of biological control products Bacillus velezensis in Vietnam.

Keywords: B. velezensis, inhibitory efficiency, Phytophthora sp., late blight, tomato
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NGHIEN CUU XU LY KIEM DICH THUC VAT RUOI PUC QUA
PHUONG DONG (Bactrocera dorsalis) TREN QUA VAI TUOI
BANG BIEN PHAP XONG HOI METHYL BROMIDE
Lé Nhat Thanh', Hoang Kim Thoa? Ha Thanh Huong?, Nguyén Viét Hai',
Ho Thi Xuin Huong', Nguyén Thi Thanh Hién*, Lé Son Ha’,
Nguyén Manh Hiéu®, Nguyén Quang Hiéu’, Nguyén Thi Thu Huong’

TOM TAT

Két qué kiém tra mtic 6 man cam cho thdy pha triing trudng thanh ctia ru6i duc qua phuong dong c6 stic chéng
chiu cao hon so vdi pha sdu non (tudi 1, 2 va 3) va két qua thi nghiém xac dinh ty 1é chét khing dinh ring tit ca
42.000 ca thé tring trudng thanh cta B. dorsalis da chét hoan toan sau x6ng hoi bang Methyl bromide (CH3Br) &
liéu 32 g/m*/2 h. Trong thi nghiém quy mo6 I6n, xo6ng hoi qua vai tuci bang Methyl bromide dat hiéu qua xt ly ki€ém
dich thuc vat & liéu lugng 32 g/m?/2 h véi kich thude hop carton (39 cm x 28,5 cm x 10,5 cm), khoéi lugng 5 kg/hop
va thé tich hang hoa chi€ém 70% thé tich buong xti ly, nhiét do buong xti Iy dugc duy tri trong khoang 27 - 30°C trong
sudt thoi gian xu ly.

T khoéa: Qua vai tuoi, rudi duc qua Phuong Dong (Bactrocera dorsalis), xti Iy kiém dich, x6ng hoi methy bromide

'Trung tam Kiém dich thuc v4t Sau nhép khéu I, Cuc Béo vé thuc vat
2Trung tdm Gidm dinh Kiém dich thuc vat, Cuc Bao vé thuc vét; * Cuc Bdo vé thuc vat
*Vién Bao vé thuc vat; ° Vién Co dién Nong nghiép va Cong nghé sau thu hoach
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