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TOM TAT

Bénh théi mém do Rhizopus sp. va Mucor sp. gay ra trén qua ddu ty bét dau tir giai doan thanh thuc, bénh phat
trién va lay lan nhanh, kho kiém soat géy anh huong nghiém trong dén san luong cﬁng nhu chat lugng qua dau
tay Nham muc tleu nang cao gia tri, chat lugng qua dau tay thuong pham gan lién voi phat trién néng nghiép
bén viing, cung cap ngudn nong san sach va an toan, mot sé nghién ciru vé kha ning kiém soat sinh hoc ctia
Bacillus subtilis d6i v&i sy sinh truéng va phat trién cta nhiéu loai vi sinh vat ky sinh giy bénh da duoc tién
hanh. Khao sat nay nghién ciru kha ning kiém soat sinh hoc Rhizopus sp. va Mucor sp. gy bénh thi mém trén
quéa dau tay sau thu hoach ciia mot sé chung B. subtilis trong didu kién in vitro va in vivo. Két qua cho thiy
chung B. subtilis B1S ¢6 kha ning trc ché tot nhit sy sinh truong va phat trién cua chung Rhizopus sp. véi ty 18
56,10% va Mucor sp. véi ty 1é 57,66% trong diéu kién in vitro. Trong diéu kién in vivo, ching B. subtilis B1S
lam giam ty 1¢ méic bénh tir 95,83% xudng con 66,71% ddi voi chung Rhizopus sp. va tir 64,58% xudng chi con
30,74% dbi v6i chung Mucor sp. Pdng thoi, hiéu qua kiém soat bénh cia chung B. subtilis nay 1an luot dat 30,39%
dbi v6i Rhizopus sp. va 52,40% ddi vai Mucor sp.

Tir khéa: Bacillus subtilis, qua dau tay, kiém soat sinh hoc, Mucor sp., Rhizopus sp.

MO PAU

DAu tay chira ham lwong 16n cacbohydrate, vitamin, cac hop chét chéng oxy héa tw nhién (pelargonidin, acid
ellgic, ellagitannin, procyanidin...) cé lgi cho strc khde nén dwoc wa chudng tai nhidu quédc gia trén thé gisi: Nhat
Ban, My, Han Quéc, Viét Nam... Tuy nhién, day la loai qua mong nuéc va thwong xuyén hw héng do tdn thwong
vat ly. Bdng thoi, thoi gian bao quan sau thu hoach kha han ché, d& dang xuét hién hién twong thdi mém trén
qua trong th&i gian ngén bdi cac tac nhan gay bénh tén du trén qua tir ddng rudng trong giai doan trong trot, thu
hoach dén giai doan van chuyén, bao quan va tiéu thu (Feliziani, Romanazzi, 2016).

Hién twong méc va thdi mém qua kém theo ri dich, nhiin nuwéc do Rhizopus sp. va Mucor sp. gay ra rat pho bién,
d&c biét 13 trong giai doan bao quan sau thu hoach. Nhitng anh hwéng tiéu cwe dén nang suét ciing nhuw chat luong
cla qua dau tay thwong phdm gay ra béi nguyén nhan nay da dwoc bao cao trong nhidu nghién clru gan day
(Feliziani, Romanazzi, 2016; Cloutier et al., 2019; Lima et al., 2020). Téc d6 phat trién bénh nhanh, mam bénh ton
tai lau dai va lay lan rong trén pham vi ddng rudng véi nhidu nguy&n nhan (gio, nwéc, con tring, con ngudi...), dé lai
tdn dw trén qua sau thu hoach gay anh hwéng va lam sut gidm nghiém trong chét lwgng qua dau tay.

Phwong phap quan ly dich hai tdng hop két hop kiém soat sinh hoc cac tac nhan gay bénh trwdc va sau thu
hoach b&ng nhém vi sinh vat déi khang tw nhién dang l& mét trong nhitng hwéng di tiém nang cé nhidu trién vong
véi muc dich cung cp ngudn ndng san an toan, chat lwong cao ciing nhw hwéng dén phat trién nén néng nghiép
sach va bén viing (Feliziani, Romanazzi, 2016). Vi khuan Bacillus subtilis v&i kha néng sinh tdng hop nhiéu loai
enzyme, khang sinh tw nhién phé rong, cac hop chat chuyén héa hiru co dé bay hoi,... cling nhw kha nidng tdn
tai va sinh trwdng manh mé trong diéu kién tw nhién da tré thanh déi twong dwoc nghién cliru (Badiaa et al., 2012;
Gao et al., 2018; Radovanovic et al., 2018; Lastochkina et al., 2019) nhdm (rng dung trong céng tac bao vé cay
trdng va ndng san chéng lai nhiéu loai mam bénh khac nhau.

Trong nghién ctu nay, ching téi tién hanh nghién ctru kha nang kiém soat sinh hoc ctia mot sé ching vi khuan
B. subtilis nhdm trc ché sy sinh trwdng va phat trién ctia Rhizopus sp. va Mucor sp. gay bénh théi mém trén qua
dau tay trong diéu kién in vitro va in vivo.
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VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vat liéu
Chling Rhizopus sp. va Mucor sp. cé kha ning gay bénh théi mém trén qua dau tay, ching vi khuan Bacillus

subtilis (B1S, B1R, B2S, B3S, bK1, PH1, PH2, PL1) dwoc lwu gilr tai Phong thi nghiém Cdéng nghé Vi sinh, Trung
tdm Thi nghiém - Thwc hanh, Trwdng Pai hoc Yersin Da Lat.

Phwong phap nghién ctru

Hoan nguyén chding vi sinh vat trén moi truc‘yng Yeast Mold Broth/YM-Broth (Yeast extract: 3 g/L, Malt extract:
3 g/L, Peptone: 5 g/L, Dextrose: 10 g/L), nudi cly 12 gi & nhiét d6 37 = 2°C dbi véi cac ching B. subtilis va
26 + 2°C dbi voi chiing Rhizopus sp. va Mucor sp. Cac khoanh méi triwdng chiva hé khuan ty (dwdng kinh 8 mm)
thu nhan tr ria khuan lac d&c trwung cla Rhizopus sp. va Mucor sp. (nuéi cdy t& dich hoan nguyén trén méi
trwong Yeast Mold Agar/YM-Agar: YM bd sung 20 g/L Agar) dwoc dat vao chinh gitra dia Petri chiva cuing loai
méi tréng nham chuan bi cho thi nghiém.

Kha nadng tc ché sy sinh trwdng va phat trién chiing Rhizopus sp. va Mucor sp. cla B. subtilis dwoc xac dinh
bang phuong phap nudi cay kép theo cong bb ctia Nguyen va dong tac gid (2005), Essghaier va dong tac gia
(2012), Shi va Sunb (2017): 20 pL dich huyén phu clia cac ching B. subtilis dwoc cay déi xirng cach déu hai bén
khoanh méi trwéng chira hé khuan ty Rhizopus sp. va Mucor sp. 2,5 cm trén dia Petri da duoc chuan bi. Nuwéc
cét vo trung dwoc st dung thay thé cho dich huy&n phu vi khuén trong cac nghiém thirc déi ching, cac thi
nghiém dwoc nudi cly & nhiét d6 28+2°C, theo dbi trong vong 3 ngay, tién hanh do dac va thu nhan cac sb liéu
sau moi 24 gio.

Ty lé dbi khang (Gl) dwoc tinh theo cong thirc: GI = [(R1 - R2)/(R1 - Ro)] x 100%; trong do: Ri, Rz 1an lwot 1a ban
kinh khuan lac Rhizopus sp. va Mucor sp. & nghiém thirc dbi chirng va thi nghiém (mm), Ro la ban kinh khoanh
moi trwdng chiva hé khuan ty ban dau (4 mm). Ty 1& déi khang dwoc quy wéc bdi Nasibe va cong sw (2019): ty 18
dbi khang rat cao (>75%: ++++), cao (>60% dén <75%: +++), trung binh (>50 dén < 60%: ++), thap (< 50%: +).

Chuing vi khuén B. subtilis cé kha nang (rc ché Rhizopus sp. va Mucor sp. t6t nhat trong diéu kién in vitro duoc lwa
chon cho thi nghiém nghién ctru kha nang kiém soat sinh hoc trong di&u kién in vivo theo phuwong phap dwoc dé
xuét béi Diguta va ddng tac gid (2016), Feliziani va Romanazzi (2016), Shi va Sunb (2017), Gao va ddng tac gia
(2018), Chen va dong tac gia (2019): 20 qua dau tay (Fragaria ananassa) khde manh va dong nhat (14 - 18 g/qud)
thu nhan t veon tréng dau tay tai Tp. Ba Lat dwoc khir trung bé& mét véi NaClO 0,1% (viv) trong vong 1 phat,

riva sach bang nwdc cat vo tring ba l1an, lam khé tw nhién trong khong khi & nhiét do phong. Tién hanh tao mot
vét thwong nhan tao (0,3 cm x 0,3 cm) trén dwdng xich dao ctiia méi qua, 10 |§1L (10 CFU/mL) Rhlzopus sp. va
Mucor sp. dwoc tiém vao cac vét thuwong, l1am khé trong 2 gi&r; sau d6 10 pL (10 CFU/mL) vi khuan B. subtilis tiép
tuc dwoc tiém vao méi vét thwong, nwéc mudi sinh ly dwoe st dung cho nghiém thire ddi ching. Sau khi x@ 1y,
quéa dau tay dwoc bao quan riéng ré trong tui polyetylen & 26 + 2°C, d6 ém twong doi 90 - 95% trong 2 - 3 ngay
(két qua dwoc tinh khi xu4t hién hién twong tén thwong > 50% dién tich b& méat qua trong nghiém thirc ddi chirng).

Chi s bénh (DI) va hiéu qua kiém soat bénh (CE) duoc tinh toan theo cac cong thirc dwgc cong bb béi Shi va
Sunb (2017), Chen va dbng tac gia (2019): DI = [>(Sb qua bi tén thwong & tirng mirc d6 tén thwong x Gia tri dai
dién mirc d6 ton thwong)/y (Téng sb qua x Gia tri dai dién cao nhat)] x 100%; CE = [(Dlosi ching = Dlthi nghiem)/Dlbs
chang)] * 100%. Mtrc d6 ton thwong trén bé mat qua do Rhlzopus sp. va Mucor sp. gay ra dwgec tinh trén ty 1&
phan trdm tén thwong dién tich b& mat theo quy wéc clia Shiva Sunb (2017): 0 (khéng c6é tdn thwong), 1 (< 5%);
3 (6 -10%), 5 (11 - 25%), 7 (26 - 50%) va 9 (> 50%).

Cac thi nghiém dworc tién hénh 13p lai 3 1an cho m‘6i nghiém thirc. S6 ligu sau khi thu nhan twong ng voi tirng
chi tiéu theo ddi, dwgc xt ly thong ké bang phan mém SPSS 20.0.

KET QUA VA THAO LUAN
Kha nang kiém soéat Rhizopus sp. chia vi khuan B. subtillis trong diéu kién in vitro

Sau 3 ngay theo ddi, kich thudc ban kinh khuan lac Rhizopus sp. trong tat ca cac nghiém thirc nghién clru déu
nhé hon so v&i nghiém thire doi chirng (Bang 1).

Mac du ban kinh khuan lac Rhizopus sp. trong nghiém thic PH1 va PH2 d&u nhé hon so véi nghiém thirc dbi
chirng, dong thoi theo quy wéc Nasibe va dong tac gia (2019), ty 1& déi khang trong hai nghiém thirc nay dat mirc
dd thap. Tuy nhién, déi v&i nghiém thirc B. subtilis PH1: hé khuén ty dinh dudng cia Rhizopus sp. khong phat
trién 1&n trén b& mat khuan lac B. subtilis PH1 nhwng hé khuan ty khi sinh van tiép tuc phat trién, lan qua phan
khong gian phia trén bé mét khuan lac nay. Déi véi nghiém thirc B. subtilis PH2: hé khuén ty dinh dwéng va hé
khuan ty khi sinh tiép tuc phat trién lan trén b& mat khuan lac PH2 (Hinh 1-PH2). Do vay, ching B. subtilis PH1
va PH2 khong c6 kha nang (¢ ché sy sinh trwdng va phat trién ctia Rhizopus sp. trong diéu kién in vitro sau 3
ngay theo doi.
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Bang 1. Kha ning kiém soat chia B. subtilis Ién sw sinh trwéng va phat trién Rhizopus sp. sau 3 ngay theo dbi

Nghiém thirc Bé”(,‘\jl@;nlgé’)“m) Ty & déi khang Gl (%) Hiéu qua trc ché
Péi ching 45,00° + 0,00 00,00 -
B1S 22,00° + 0,40 56,10 -
BIR 24,25% + 0,49 50,61 "
B2S 24,50% + 0,00 50,00 "
B3S 24,38% + 0,47 50,30 "
PK1 23,75" + 0,49 51,83 ++
PH1 24,75° + 0,49 49,36 +
PH2 32,507+ 1,27 30,49 +
PLL 24,00% + 0,40 51,22 -

Ghi cha: Céc chir cai a, b, ¢, ... bidu thi sw khac biét y nghia théng ké gitra cac nghiém thire theo phép thir Duncan (a = 0,05);
Dau ++, +++,... biéu hién cho mirc do hiéu qua trc ché theo quy wéc Nasibe va dong tac gia (2019).

Nghiém thirc B. subtilis B1R, B2S, B3S, BDK1, PL1 c6 kich thwédc ban kinh khudn lac va ty 1é dbi khang khong qua
khac biét, dat ty & dbi khang trén 50%. Nghiém thirc B1S cho kich thwéc ban kinh khuan lac bé nhat, déng thoi
hé khuén ty clia Rhizopus sp. bi khéng ché sy sinh trwéng va phat trién v& mat khéng gian trong va trén méi
truéng nudi cly, khong thé phat tridn vé& phia B. subtilis B1S (Hinh 1-B1S). Ty Ié d6i khang véi Rhizopus sp. cla
nghiém thirc nay ciing dat ty 1& cao nhat: Gl = 56,10%. Thi nghiém nay cho két qua ty I& dbi khang cao hon so
v&i nghién ciru clia Cloutier va ddng tac gia (2019) trén cling déi twong: Gl = 43%; Lastochkina va déng tac gia
(2019) d6i v&i Rhizopus stolonifer gay théi mém trén qua dao: Gl = 48,9%.

Hinh 1. Kha nang trc ché s sinh trwvdng va phat trién Rhizopus sp. ctia B. subtilis sau 3 ngay theo dbi
Kha ning kiém soat Mucor sp. cta vi khuan B. subtillis trong diéu kién in vitro

Tuwong tw két qua xac dinh kh‘é nang (rc ché Rhizopus sp., sau 3 ngay theo dbi, ban kinh khuan lac Mucor sp.
trong tat ca cac nghiém thirc deu nhé hon so véi nghiém thire doi chirng (Bang 2).

Bang 2. Kha ning kiém soat chia B. subtilis I&n sw sinh trwéng va phat trién Mucor sp. sau 3 ngay theo ddi

Nghiém thirc Bé‘”(,\'jl':;‘nlgé’)“m) Ty lé déi khang Gl (%) Hiéu qua trc ché
Déi chirng 40,31°+0,83 00,00 -
B1S 19,38%+ 0,24 57,66 ++
B1R 21,38" + 0,84 52,15 ++
B2S 21,50° + 0,57 51,81 ++
B3S 21,00° + 0,69 53,18 +
K1 20,00% + 0,40 55,94 ++
PH1 24,63° 0,24 43,20 +
PH2 27,62°+0,73 34,94 +
PL1 19,88% + 0,24 56,28 ++

Ghi chu: Cac chir cai a, b, ¢, ... bidu thj sw khéc biét y nghia théng ké gitka céc nghiém thire theo phép thir Duncan (a = 0,05);
Dau ++, +++,... biéu hién cho mire do hiéu qua trc ché theo quy wdéc Nasibe va dong tac gia (2019).
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Mac du ban kinh khuan lac Mucor sp. trong nghiém thirc PH1 va PH2 nhdé hon so véi nghiém thirc déi chirng,
ddng thoi chi dat mirc dd dbi khang thap (Nasibe et al., 2019), hé khuén ty dinh duwéng va hé khuan ty khi sinh
clia Mucor sp. tiép tuc phat trién, lan rong trén bé méat khuén lac PH1 va PH2 (Hinh 2-PH2). Do vay, ching B.
subtilis PH1 va PH2 ciing khéng c6 kha nédng trc ché sy sinh trwdng va phat trién cia Mucor sp. trong diéu kién in
vitro sau 3 ngay theo dbi.

Cac nghiém thirc B1R, B2S, B3S c¢6 kich thwéc ban kinh khudn lac khdng qué khac biét va sw sai khac nay
khéng cé y nghia théng ké, ty & dbi khang lan lwot dat 52,15%; 51,81% va 53,18%. Nghiém thirc B1S, PK1 va
PL1 ciing cho két qua kich thwdc ban kinh khuan lac khong qua khac biét va sw sai khac nay ciing khéng cé y
nghia thong ke, ty 1& déi khang dat lan lwot 57,66%; 55,94% va 56, 28%. Mac du hé khuén ty dinh dudng bj trc
ché sy sinh truo’ng va phat trién, hé khuén ty khi sinh ciia Mucor sp. van tiép tuc phat trién lan qua phan khoéng
glan phia trén khuan lac B. subtilis DK1. Nghiém thirc B. subtilis B1S va PL1, hé khuén ty dinh dwéng va khi sinh
clia Mucor sp. bj khong ché sy sinh trwdng va phat trién vé mét khéng gian trong va trén méi tredng nudi cay,
khong thé phat trién lan rong (Hinh 2- B1S). Theo bao cao cla Radovanovic va ddng tac gia (2018) ngoal kha
nang ¢ ché sw sinh trwdng va phat trién hé khuan ty, Bacillus sp. con cé kha nang trc ché sy ndy mam clia bao
t&r Mucor sp. gay bénh trén cay ngd 1én dén 97,5% trong diéu kién in vitro.

Hinh 2. Kha nang trc ché s sinh trwdng va phat trién Mucor sp. ctia B. subtilis sau 3 ngay theo dsi

Tw két qua cla hai thi nghiém trén, chiing B. subtilis B1S dwoc lwa chon cho thi nghiém nghién ctu kha nang
kiém soat sinh hoc Rhizopus sp. va Mucor sp. trén qua dau tay sau thu hoach trong diéu kién in vivo.

Kha nang kiém soat Rhizopus sp. chia vi khuan B. subtillis B1S trong diéu kién in vivo

Sau 2 ngay theo ddi, nghiém thirc khéng x( ly xuét hién ddng loat hién twong tdn thuwong bé mét & mc do > 50%
dién tich qua v&i sé lwong rat I6n (93,33%), hé khuan ty ctia Rhizopus sp. bao phu tir 25% dén 100% bé mat qua
& hau hét cac mau thi nghiém, thit qua théi nhiin, chay dich trong sudt mau hdng déc trung véi mire dé tir trung
binh dén nang (Hinh 3-DC). Nghiém thirc x& ly véi B1S xuét hién hién twong tén thuong rai rac & cac mic do
khac nhau, tir khéng tén thwong dén trung binh va nang (mtrc d6 3 - 9), tuy nhién dién tich bao pha clia hé khuén
ty Rhizopus sp. trén mét qua cling nhw mirc d6 chay dich gidm dang ké so véi khong xi ly (Hinh 3-TN).

Hinh 3. Kha nang kiém soat sinh hoc Rhizopus sp. ctia B. subtilis B1S trén qua dau tay sau 2 ngay theo dbi

Két qua trong Bang 3 cho thay chiding B. subtilis B1S c6 kha nang kiém soat sinh hoc Rhizopus SP- twong déi cao
trong diéu kién in vivo: chi sé bénh (DI) giam tir 95,83% xuong con 66,71%. Trong cong bb clia Lastochkina va
ddng tac gid (2019), ching Bacillus sp. c6 khad ndng lam giam 26,7% ty 1& méc bénh thdi qua trén dao do
Rhizopus stolonifer gay ra, déng thdi lam giam ty 1& bénh thdi qua trén ca chua do Penicillium sp. va Rhizopus
stolonifer t&r 20% xudng chi con 2% trong diéu kién in vivo.
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Sau 3 ngay theo dbi, nghiém thirc khong xir Iy bat d4u xuat hién hién twong tdn thwong bé mat & mic do >50%
dién tich qua voi sb lwong twong déi Ion (40,00%), hé khuan ty Mucor sp. khong xuét hién trén cac mau thi
nghlem thit qua thdi mém, ri giot dich mau hdng trong subt dac trwng véi mirc d6 thap (Hinh 4-DC). Nghiém thirc
xt ly v&i B1S co ty 1& qué khong tdn thuwong chiém ty 1& cao (36,67%), mic d6 tdn thwong chl yéu phan bb &
merc nhe dén trung binh (mirc 1 - 5), bé mét vét thwong khd rao, thit qua cirng khong ri dich (Hinh 4-TN).

Bang 3. Kha ning kiém soat sinh hoc Rhizopus sp. chia B. subtilis B1S trén qua dau tay sau 2 ngay theo doi

o Chi s bénh (DI) Hiéu qua kiém soat bénh (CE)
Nghiém thwc (Mean + SD) (Mean * SD)
Khong xt ly 95,83 £ 5,89%
30,39 + 2,12%
X Iy véi B1S 66,71 + 2,03% °

Kha ning kiém soat Mucor sp. ctia vi khuan B. subtillis B1S trong diéu kién in vivo

Hinh 4. Kha nang kiém soat sinh hoc Mucor sp. clia B. subtilis B1S trén qua dau tay sau 3 ngay theo dai

Twong tw két qua nghién ctvu kha nang kiém soat sinh hoc Rhizopus sp., chling B. subtilis B1S c6 kha nang kiém
soat sinh hoc Mucor sp. rét tét trong diéu kién in vivo: chi sé bénh (DI) gidm tir 64,58% xudng chi con 30,74%.
Bén canh do, trong bado cdo Lastochkina va déng tac gid (2019) ciing cho két qua viéc xr ly khoai tay v&i cac
chiing B. subtilis 10-4 va 26D c6 kha ning ngan chan hoan toan sw phét trién ctia Cladosporium sp., Fusariumi
sp., va Mucor sp. sau khi thu hoach va trong qua trinh bao quan.

Bang 4. Kha ning kiém soat sinh hoc Mucor sp. cia B. subtilis B1S trén qua dau tay sau 3 ngay theo déi

2 } Chi sé bénh (DI) Hiéu qua kiém soat bénh (CE)
Nghiém thirc (Mean + SD) (Mean + SD)
Khéng xt ly 64,58  2,95%
52,40 % 0,06%
X0 ly v&i B1S 30,74 + 0,04%

Méc du két qua theo ddi cho thdy chiing Rhizopus sp. cé kha nang gay bénh manh trong thdi gian ngén hon so
véi chiing Mucor sp. trong cuing diéu kién khao sat, chiing B. subtilis B1S vAn c6 kha nang kiém soat sinh hoc rat
tbt hai chiing Rhizopus sp. va Mucor sp. ky sinh gay b&nh nay trén dbi twong qua dau tay sau thu hoach, véi hiéu
qué kiém soat bénh (CE) Ién dén 30,39% dbi véi Rhizopus sp. (Bang 3) va 52,40% dbi véi Mucor sp. (Bang 4).
Cung véi cong bd tlr nhitng nghién ctru gan day vé& kha nang kiém soat sinh hoc Rhizopus sp. va Mucor sp. cla
vi khuén B. subtilis, két qua nay cho thay tiém nang trng dung chiding vi khuan nay nham muc tiéu kiém soat sinh
hoc cac ddi twong vi sinh vat gay bénh thdi qua trén cac déi twong khac nhau, hwéng dén muc tiéu nang cao
chét lwgng va gia tri néng san néi chung va qua dau tay thwong phdm nai riéng.

KET LUAN

Trong diéu kién in vitro, chiing B. subtilis B1S c¢é kha nang trc ché sy sinh trwdng va phat trién ctia Rhizopus sp.
va Mucor sp. tdt nhat trong cac chiing dwoc khao sat, dat mirc d6 trung binh véi ty 1& dbi khang Ian lwot la 56,10%
va 57,66%. Kha n&ng kiém soat sinh hoc clia chling B. subtilis nay trén qua dau tay sau thu hoach trong diéu kién
in vivo lam gidm chi s bénh (DI) tir 95,83% xudng con 66,71% va hiéu qua kiém soat bénh (CE) dat 30,39% ddi
v&i Rhizopus sp.; giam DI tir 64,58% xudng chi con 30,74% va CE |én dén 52,40% dbi véi Mucor sp.
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ANTAGONISIC ACTIVITY AND BIOLOGICAL CONTROL OF RHIZOPUS SP.
AND MUCOR SP. CAUSAL AGENTS OF STRAWBERRY FRUIT ROT
BY BACILLUS SUBTILIS

Tran Kim Diep"’, Vo Hoai Hieu?, Ho Sy Quang®, Phan Ngoc Diem Quynh®,
Nguyen Thi Tam®, Nguyen Vo Duy Tuan’, Le Thi Kim Anh*
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SUMMARY

Fruit rot disease caused by Rhizopus sp. and Mucor sp. on strawberries, which develop and spread rapidly,
control difficultly, affect yield and quality of strawberries fruit. Several studies in biocontrol of antagonistic
Bacillus sp. against of many disease fungi has been conducted for increasing the value and quality of
strawberries fruit, providing safe agricultural produce and developing sustainable agriculture. The aim of this
study was to evaluate the abilities and effects inhibitory of some B. subtilis strains against Rhizopus sp. and
Mucor sp. on strawberries post-harvest. The results revealed that B. subtilis B1S showed the strongest in vitro
biocontrol activity against Rhizopus sp. at 56.10% and Mucor sp. at 36.26%. By using in vivo inoculation
method, B. subtilis B1S reduce the incidence of diseases from 95.83% to 66.71% for Rhizopus sp. and from
66.58% to 30.74% for Mucor sp.. Therefore, the control efficiency reached up 30.39% on Rhizopus sp. and 52.40% on
Mucor sp., respectively.

Keywords: Bacillus subtilis, biocontrol, Mucor sp., Rhizopus sp., strawberries fruit.
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