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TOM TAT

Nhirng chiing ndm vuing ré dwoc biét dén véi kha ndng dbi khang véi cac tac nhan gay bénh thuc vat, thic day
tang trwdng va kich thich cay tréng khang bénh. Nghién ctru ndy nhdm danh gia tiém ndng &ng dung ctia Penicillium
citrinum CTND-2405 lam tac nhan kich khang giup cay hing qué (Ocimum basilicum L.) chéng lai bénh than thu do
Colletotrichum sp. gay ra. Hat hiing qué dwoc ngam 4 gid trong huyén pht bao tir P. citrinum (10° cfu/ml) hodc nudc
cat thanh trung, cé hoac khdng cé l1ay bénh nhan tao voi n&m Colletotrichum sp. dwoc ghi nhan sy tich tu polyphenol
va phan rng huynh quang trong mo la. Trong thi nghiém nha lwéi, ndm phwong phap xt ly da dwoc thir nghiém:
ngam hat béng bao t& P. citrinum, ngdm trong nwéc cét thanh tring, twédi bd sung 10ml bao t& sau 3, 6 va 9 ngay
sau khi tréng va nghiém thirc thube trir bénh héa hoc. Két qué ghi nhan, ngdm hat hing qué bang bao tlr ndm
P. citrinum sau d6 lay bénh nhan tao da ghi nhan sy tich Ity polyphenol va phat huynh quang vach té bao sém va
nhiéu hon so v&i cac nghiém thirc con lai. K&t hop ngam hat hing qué va twdi b sung bao t& ndm da lam giam ty 1&
bénh va chi sb bénh than thw, hiéu qua gidm bénh 1&n dén 59,92% so v&i nghiém thirc dbi chirng.

Tw khoa: Colletotrichum sp., hung qué, kich khang, Penicillium citrinum, phdng tr&v sinh hoc.

Induced Resistance Potential of Penicillium citrinum CTND-2405
against anthracnose disease on basil (Ocimum basilicum L.)

ABSTRACT

Rhizosphere fungi are known for their ability to antagonize plant pathogens, promote growth, and induce
disease resistance in plants. This study aimed to evaluate the potential of Penicillium citrinum CTND-2405, isolated
from rhizospheric soil, in inducing resistance on basil (Ocimum basilicum L.) against anthracnose caused by
Colletotrichum sp. Basil seeds were soaked for 4 hours in either a spore suspension of P. citrinum (106 cfu/ml) or
sterile water, with or without artificial inoculation of Colletotrichum sp. Polyphenolic accumulation and fluorescence
responses in leaf tissues were observed under a fluorescence microscope. In greenhouse experiments, five
treatments were tested: seed soaking with P. citrinum spores, soaking in sterile water, additional spore applications at
3, 6, 9 days post-planting, and chemical fungicide applications. Results showed that seed soaking with P. citrinum
followed by pathogen inoculation triggered earlier and stronger polyphenolic accumulation and fluorescence
responses. Combining seed soaking with spore applications further reduced anthracnose incidence and severity, and
disease control efficiency up to 59.92% compared with the control treatment.

Keywords: Biological control, Colletotrichum sp., induced resistance, basil, Penicillium citrinum.

e s tréng phé bién trén thé giéi. O Viet Nam, hin

1. DAT VAN DE o8 PRo gIoL o Tieh Tam, Tuns
: qué dudc dung nhu loail rau gia vi pho trong

Cay hiing qué (Ocimum basilicum L.) thudc cudc song hing ngay (Pham Thi Minh Tam &

ho Lamiaceae, c¢6 ngudn goc tit chau A va duge Nguyén Thi Hué, 2018). Bén canh d6, hing qué
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con duge dung trong y hoc va chiét xuat tinh
dau (Nguyén Thi Thanh & cs., 2023). Trong qua
trinh canh téic, su t4n cong cua bénh than thu
hay con goi la bénh dém den do nam
Colletotrichum spp. da anh hudng dén ning
suét, chat lugng ctia cdy hing qué va dugc ghi
nhan 14 mam bénh quan trong trén ciy hing
qué trong nhiing nam gan day (Cacciola & cs.,
2020; Ismail & cs., 2021; Martino & cs., 2022).

Hién nay, viéc phong tri bénh than thu
trén cdy hiing qué chu y&éu bang bién phap héa
hoc, bién phap nay mang lai hiéu qua nhanh
chéng nhung ciing tiém 4n nhiéu nguy co. St
dung bién phap héa hoc trong théi gian dai va
lam dung thudc héa hoc 1am anh hudng dén su
an toan clia néng san, nguy cd dan dén mam
bénh khang thuéc héa hoc (Cortaga & cs.,
2023), cac van dé vé mdi truong nhu 6 nhiém
ngudén nudc, dat, lam mat cadn bang hé sinh
thai cfing nhu anh hudéng dén stic khde con
ngudi (Tsalidis, 2022).

Nghién ctiu cac bién phap phong trit sinh
hoc dugc xem la huéng di day tiém niang, dic
biét 14 st dung cac vi sinh vat cé 1gi d6i khang
v6i cac tadc nhan giy bénh trén cay tréng, kich
thich cay tréng ting trudng va khang lai mam
bénh (Jaiswal & cs., 2022). M6t sd nghién ciiu
chi ra réng, ndm Penicillium spp. c6 kha nang
tc ché& va lam gidm su nghiém trong clia mam
bénh trén cay trong (Alam & cs., 2011;
Elsharkawy & cs., 2012). Diéu nay lién quan
dén phan ting phong vé ctia cay khi dudc xt 1y
tac nhan kich khang, thong qua sy tich tu
polyphenol c¢6 thé quan sat thdy trong mé thuc
vat khi dugec nhudm véi Toluidine Blue O
(TBO) va hinh thanh callose tao phan ting phat
huynh quang khi nhudém v6i Aniline Blue, déng
vai tro quan trong trong viéc han ché& sy xam
nhap va lan rong cia ndm bénh (Daayf & cs.,
2012; Ge & cs., 2013; Ellinger & Voigt, 2014;
Wang & cs., 2021). Trong nghién céu nay,
chung ndm Penicillium citrinum CTND-2405
dudc phan lap tit dat ving ré cay trong da dugc
danh gia kha ning kich khang trén ciy hing
qué chong lai bénh than thu qua khdo sat cau
tridc md 14 va hiéu luc phong tri trong diéu
kién nha luéi.
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2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Chtng ndm vung ré
Penicillium citrinum CTND-2405 ma s truy
cap MH665234.1. (LLé Thanh Toan & Pham Vin
Huéng, 2021) va ndm Colletotrichum sp. giy
bénh than thu d& phan lap tiu 14 hiing qué duge
cung cip ti Phong Thi nghiém Phong trit Sinh
hoc, Khoa Bio vé Thuc vat, Truong Néng

nghiép, Trudng Pai hoc Can Tho.

Nguon néim:

Hat giong: Hat giéng cay hing qué
(Ocimum basilicum L.) (Céng ty TNHH gidng
cay trong Phi Nong)

Héa chat: Thudc tru
Hexaconazole, san phidm thuong mai cé tén
Anvil 5SC (Cong ty TNHH Syngenta Viét Nam).

bénh gbc

2.2. Khao sat sy tich tu polyphenol sau khi
x0 ly ndm co6 1¢i Penicillium citrinum
CTND-2405 giap cAy hung qué chdéng chiu
bénh than thu

Thi nghiém duge b tri hoan toan ngau
nhién (HTNN) 1 nhan t6 gom 4 nghiém thtc véi
5 1an ldp lai, mbi 1an lap lai 14 2 cay hing qué
trong trong 1 chau.

Nghiém thtic 1: Peni-CLB X ly
P. citrinum CTND-2405 + Lay bénh nhéan tao);

Nghiém thtc 2: Peni-KLB Xu 1y
P. citrinum CTND-2405 + Khéng lay bénh
nhén tao);

Nghiém thtc 3: K-Peni-CLB (Khong xi 1y
P. citrinum CTND-2405 + Lay bénh nhén tao);

Nghiém thiic 4: K-Peni-KLB (Khong xu 1y
P. citrinum CTND-2405 + Khong ldy bénh
nhan tao);

Céc buée chuéin bi: ndm Colletotrichum sp.
nudi cdy 7 ngay trén moi truéng PDA va nidm
P. citrinum CTND-2405 nudi cdy 10 ngay trén
moi truong PDA. Huyén phu bao ti nadm dugc
xac dinh mat s6 dua vé mat s6 10° cfu/ml khi bé
tri thi nghiém.

Hat hing qué dugc khit trung bé mait bing
cach ngdm hat trong NaOCl 2% trong 5 phtt,
riia sach 2 lan véi nuéc cat thanh trung va
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ngdm trong huyén phu bao ti P. citrinum
CTND-2405 ¢ mat s6 10° cfu/ml ho#c nuée cat
4 gig, sau d6 dat trong hop nhua c6 16p gidy 4m
2-3 ngay dé hat ndy mam. Sau d6, hat dudc gieo
vao khay uom chiia hdn hgp dat: mun ty 1& (1:1).
Mudi ngay sau khi gieo (NSKG): 2 cAy con dudc
trong vao chau nhua chta 0,5kg hén hop dat:
mun ty 1& (1:1) va duge dit trong nha ludi dé
theo dbi su sinh trudng va phat trién. Tién hanh
lay bénh nhén tao & giai doan 10 ngay sau khi
trong (NSKT). Cac chau cay dugc chuyén vao
phong 4 bénh dudc che t6i hoan toan bang tdm
nilon den, lay bénh nhan tao bang cach phun
10ml huyén phu bao ti nam Colletotrichum sp.
cho mbi chau ¢ mat s6 10° cfu/ml. Cay hing qué
sau khi dugc dit trong phong u bénh 24 gio,
nhiét d6 25°C, 4m d6 khoang 95% thi dugc
chuyén ra nha luéi c6 che mat.

Phuong phap thu mau l14: mau 14 hing qué
duge thu ¢ thoi diém 24, 48 va 72 gis sau lay
bénh (GSLB) dé khao sat su tich tu polyphenol.
La duge tdy diép luc t6 bing ethanol-acetic
acid (3:1). Thay gidy th&m va dung dich
ethanol-acetic acid mdi ngay cho dén khi mau
14 khong con mau xanh cua diép luc t6. Sau dé,
chuyén miu vao nudc cdt 1 gid va gid trong
lactoglycerol (lactic acid + glycerol + nudc cit
theo ty 1& 1:1:1) dén khi quan sat. Mau dudc
quan sat v6i Toluidine Blue O (0,05%; pH 6,8)
6 nhiét d 60°C trong 1 gid va quan sat bang
kinh hién vi quang hoc. Méi lap lai quan sat 2
14, mdi 14 quan sat ngau nhién 20 vi tri c6 bao
ti nam.

Chi tiéu ghi nhan: s6 lugng t& bao phan
dng tich tu polyphenol (t& bao c6 mau xanh 14
cay) theo 3 mtc d6 (+) t& bao mau xanh 14 cay
nhat, (++) t&€ bao mau xanh 14 cay trung binh,
(+++) t&€ bao mau xanh 14 cdy dam (De
Neergaard, 1997).

2.3. Khao sat phan ng phat huynh quang
cua té€ bao sau khi xtt ly nidm c6 lgi
Penicillium citrinum CTND-2405 kich thich
cay hang qué chéng chiu bénh than thu

Thi nghiém dugc b tri HTNN, 1 nhan t&
gdm 4 nghiém thitc (tuong tu nhu thi nghiém

2.2) v6i 5 1an lap lai, méi lan lip lai 1a 1 cay
hiing qué trong trong 1 chau.

Cac chung vi sinh vat dung trong thi
nghiém va cay hing qué dugc gieo trong, cham
s6c va 1ay bénh nhan tao nhu dudec mé ta 6 thi
nghiém 2.2.

Phuong phap thu mau la: mau 14 hing qué
dudc thu vao thoi diém 24 va 48 GSLB va tién
hanh tdy diép luc t& tuong tu nhu thi nghiém 2.2.

Chi tiéu ghi nhan: 14 dudc quan sat dudi kinh
hién vi huynh quang (buéc séng 400-440nm)
bing cach nhudm trong dung dich Aniline Blue
0,5%. Sau khi lam trong mé 14 thi mau 14 dugc
quan sat ngay ¢ kinh hién vi huynh quang. Ghi
nhan chi tiéu véi 4 1an lip lai, mdi 1ap lai quan
sat ngAu nhién 100 dia ap (quan sat 4 14, méi la
quan sat ngau nhién 25 dia ap va 25 khi khéng).
Ghi nhan phan tram dia ap va khi khong phat
sédng té& bao, so ludng t& bao phat sang va danh
gia muc d6 phat sang cua té bao theo 3 mtic d:
“+” (t€ bao phat sang mau vang nhat): “++” (t&
bao phat sang ¢ mtc trung binh) va “+++” (t& bao
phéat sang ¢6 mau vang dam).

Tu d6, 14 dude xac dinh phan tram dia ap va
khi khéng tao su phat sang t& bao. Phan tram
dia ap, khi khéng tao su phat sang t& bao & miic
do “+7, “++” va “4+++” va s0 lugng t&€ bao phat
sang trén mdi dia ap theo cac cong thic (1): (2)
va (3).

Ty 1é dia S6 dia ap tao
ap tao phan tng
phanting _ phat sang % 100 (1)
phat sang S6 dia ap
(%) quan sat
S6 luong Téng s6 t& bao
vach t& bao hat san
arebas o PRARSARE 100 (2)
phat sang/ S0 dia ap tao phan
dia ap tng phat sat
Phan S6 dia 4p tao phat
trim dia _ sang d mic “+”
P = . S x 100 (3)
ap tao S6 dia tao phan

phat sang
6 mtic +

tng phat sang
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Tinh tuong tu d61 véi mtic “++”, “+++” va véi
chi tidu khi khéng.

2.4. Khdo sat kha niang nam Penicillium
citrinum CTND-2405 giap cAy hung qué
chéng chiu bénh than thu trong diéu kién
nha luéi

Thi nghiém dugc b6 tri HTNN, mét nhan t6,
5 nghiém thtic (Bang 1): 4 lap lai va mdi 1an lip
lai 2 cAy hing qué.

L4 hing qué sau khi lay bénh dudc quan
sat va ghi nhan vét bénh than thu vao cac thoi
diém 5, 7 va 9 ngay sau lay bénh (NSLB). Bénh
trén 1a dugc danh gia cap bénh theo Thang danh
gia cia Quy chuén ky thuat quéc gia vé khao
nghiém trén déng rudong hiéu luc phong tri
bénh than thu ctia cac thudce trit bénh:

S614 bi bénh

Ty 1é bénh (%) = . RN x 100
y 16 bénh (%) Tong s6 14 diéu tra
9n9 + Tn7 + 5nd +

Chi s6 bénh (%) = 3n2;n1 % 100

Trong d6: nl (s6 14 6 cap 1 véi < 5% dién
tich 14 bi bénh, vé&t bénh tron nhd); n3 (s6 14
cap 3 véi > 5-15% dién tich 14 bi bénh, vét bénh
16m xuéng); nb (s6 14 & cap 5 véi > 15-25% dién
tich 14 bi bénh, vét bénh c6 mau den); n7 (s6 14 6
cap 7 véi > 25-50% dién tich 14 bi bénh, vét
bénh bién mau théi den); n9 (s6 14 6 cap 9 vdéi
> 50% dién tich 14 bi bénh, xudt hién nhiéu vét
bénh trén 14, cac vét bénh cé lién két lai véi
nhau) va N (tdng s6 14 khao sat).

Hiéu qua giam bénh (HQGB) dudgc tinh theo
cong thiec:

CSB d6i chting —
CSB xit Iy
CSB d6i chiing

HQGB (%) = x 100 %

Trong d6: HQGB (hiéu qua gidm bénh);
CSB déi chiing (chi s6 bénh nghiém thtc déi
chtng) va CSB xtu 1y (chi s6 bénh nghiém thtc
xu 1y).

2.5. Phan tich s6 liéu
S6'liéu duge téng hop, xt 1y bang phan mém
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Microsoft Excel 2019. Phéan tich ANOVA thi
nghiém mot nhin t6 va so sanh su khac biét
gitia cac nghiém thic duge thuc hién bang phan
mém SPSS 26 v6i phép thtt Duncan & mitc §
nghia 5%.

3. KET QUA VA THAO LUAN

3.1. Su tich tu polyphenol sau khi xu ly
nidm c6 1¢i Penicillium citrinum CTND-
2405 gitp cAy hung qué chéng chiu bénh
than thu

Két qua khao sat su tich tu polyphenol
trong mo 14 tai thoi diém 24 GSLB (Bang 2) da
ghi nhan sy xuat hién t&€ bao c6 mau xanh 14 cay
khi nhuém véi Toluidine Blue O 6 vung té& bao
c6 bao ti nam bénh & tat ca cac nghiém thiic
ngoai trt nghiém thtc K-Peni-KLB. Trung
binh, s& t& bao tich tu hop chat polyphenol &
mtc “+” ghi nhan nghiém thtc Peni-CLB (47,6)
cao hon va khac biét c6 nghia thong ké so véi
cac nghiém thiic con lai, k& dén 14 nghiém thiic
K-Peni-CLB (32,9) va Peni-KLB (27,2). O thai
diém 24 GSLB, chi ghi nhan nghiém thic
Peni-CLB ¢6 mtc dé tich tu polyphenol “++’véi
s6 lugng t& bao trung binh 1& 12,0.

O thoi diém 48 GSLB, mtc do tich tu
polyphenol “+”, “++” va “+++” & nghiém thic xt
1y Peni-CLB 1an lugt 1a 43,0; 29,5 va 12,4 t&
bao va tai 72 GSLB (29,4; 37,0 va 32,5 t& bao)
déu cao hon va khac biét c6 ¥ nghia théng ké so
v6l nghiém thtc K-Peni-CLB
Peni-KLB. Diéu nay cho thiy khi xti Iy ngam
hat hing qué véi ndm Penicillium citrinum
CTND-2405 va c6 lay bénh nhan tao da gidp té&
bao hing qué tich tu polyphenol sé6m va nhiéu

cing nhu

hon so véi cac nghiém thtc con lai, diéu nay
lién quan dén su thay déi vach t&€ bao lam cho
cac t& bao khang lai cac enzyme do nam tiét ra
(Hinh 1). Khi mam bénh t&n cong, ciy trong sé
phan tng va téng hdp nhanh tai vi tri xaAm
nhiém dé han ché su tin cong va phat trién caa
mAm bénh bang phan tng siéu nhay cam HR
(Hypersensitive response) gitp cdy tréong chong
lai su tdn cong cia mam bénh (Tran Thi Thu
Thuy & cs., 2015).
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Bang 1. Cac nghiém thitc s dung trong thi nghiém 2.4

Nghiém thirc Bién phap xt ly

NHP + T-Peni  Ngam hat hiing qué 4 gio trong huyén pha ndm P. citrinum CTND-2405 + tw6i 10ml huyén ph ndm P. citrinum
CTND-2405 vao thoi diém 3, 6, 9 NSKT; lay bénh nhan tao 13 NSKT.

NNC + T-Peni  Ngam hat hiing qué 4 gi&r trong nwéc cAt + twdi 10ml huyén pht ndm P. citrinum CTND-2405 vao thdi diém 3, 6,
9 NSKT; lay bénh nhan tao 13 NSKT.

NHP + T-NC Ngam hat hing qué 4 gi® trong huyén phd ndm P. citrinum CTND-2405 + twéi nwéc; lay bénh nhan tao 13 NSKT.

Anvil 5SC X ly thudc hoa hoc Anvil 5SC (Iiéu lwong 0,3%, theo khuyén cao); lay bénh nhan tao 13 NSKT.

Déi chirng X& ly nwée cat thanh trang; lay bénh nhan tao 13 NSKT.

Bang 2. S6 lugng t€ bao 14 tich tu hgp chit polyphenol
& thoi diém 24, 48 va 72 gid sau lay bénh theo cac miic do “+7, “++7 va “++4+”

24 GSLB 48 GSLB 72 GSLB
Nghiém thirc

+ ++ + ++ +++ + ++ +++
Peni-CLB 47,6 12,0° 43,0° 29,5° 12,4° 29,4° 37,0° 32,5°
Peni-KLB 27,2° 0,00° 27.4° 22,0° 0,00° 21,0° 23,0° 11,0°
K-Peni-CLB 32,9° 0,00° 25,0° 0,00° 0,00° 22,2° 12,0° 0,00°
K-Peni-KLB 0,00° 0,00° 0,00° 0,00° 0,00° 0,00° 0,00° 0,00°

Muc y nghia *k *x * * *k *k - *k
CV (%) 13,7 14,4 10,5 11,8 23,2 10,8 7,76 8,15

Ghi chii: Cac s6 trung binh trong cting mot cét theo sau béi mot hodc nhiéu chit cai gibng nhau thi khac biét
khéng c6 y nghia théng ké qua phép thit Duncan & miic y nghia 5% . GSLB: Gio sau Iy bénh.

Mtrc do “+”

Bao t&r nAm

. Bia ap - 5 \

\ \

'ML’PC doé “0”

Mrc do “++” N

MU d “+++”

Cc

N

Ghi chi: Miic do “+” té bao mau xanh 14 nhat (4); Miic d6 “++” té bao mau xanh I4 trung binh (B); Miic d¢ “0” té&

bao khéng mau va “+++” t& bao mau xanh dam (C).

Hinh 1. Cac miic tich tu polyphenol duéi kinh hién vi quang hoc

3.2. K&t qua phat huynh quang cua t& bao
sau khi x@ ly ndm c6 1¢i Penicillium
citrinum CTND-2405 kich thich ciy huang
qué chdéng chiu bénh than thu

Phan ting phat huynh quang cta té& bao la
hing qué duge quan sat & thoi diém 24 va 48
GSLB bing kinh hién vi huynh quang & budc

séng 400-440nm, cic t& bao c6 phan ting phat
huynh quang s& c¢6 mau vang sang. Cac chi tiéu
ghi nhan gém phan tram dia 4p va khi khong
tao su phat sang vach té& bao, s6 t& bao phat
sang va muc d6 phat sang.

O thoi diém 24 GSLB (Bang 3) da ghi nhan
su phat sang t& bao thé hién & 3 nghiém thic
Peni-CLB, Peni-KLB va K-Peni-CLB, ngoai tru
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nghiém thic K-Peni-KLB khong ghi nhéan hién
tugng phat sang ctia t& bao. Két qua khao sat
cho thay nghiém thtic Peni-CLB 14 nghiém thtc
c6 ty 1& dia 4p tao su phat sang té& bao (37,8%)
va s6 t& bao phat sang/dia ap (1,87) cao nhat va
khéc biét c6 ¥ nghia théng ké so v6i cac nghiém
thiic K-Peni-CLB (23,2% va 1,43) va Peni-KLB
(12,0% va 1,42). Miic @6 phat sang cua vach té&
bao cht yéu 6 miic “+” va chi ghi nhan 4 nghiém
thtic Peni-CLB c6 hién tugng phat sang vach t&
bio & miic “++” véi tj 16 35,4%.

Két qua ghi nhan tai thoi diém 48 GSLB
(Bang 4): nghiém thiic khéng xt Iy ngdm hat véi
huyén phu n&m  Penicillium citrinum
CTND-2405 (K-Peni-KLB) van khong xay ra
hién tugng phat sang vach té& bao. Diéu nay c6
thé giai thich ring khi cAy trong phat trién binh

thuong khéong c6 tac nhan kich khang hay mam
bénh tdn cong thi khéng c6 phan tng thay doi
vé méit sinh héa dan dén su phat sang vach té&
bao (Lyngs & cs., 1998). Ty 1é dia 4p tao phan
ing phat sang t& bao ghi nhan su khac biét gitia
cac nghiém thtc, nghiém thic Peni-CLB (55,6%)
cao nhat, k& dén 12 K-Peni-CLB va Peni-KLB.
Mit khéc, ty 1é nay 6 thoi diém 48 GSLB da ting
Ién so véi 24 GSLB, trong d6 nghiém thic
Peni-CLB ting nhiéu hon (17,8%) so véi nghiém
thiic K-Peni-CLB (3,8%).

Vé mitc d6 phat sang vach té€ bao &
thoi diém 48 GSLB (Bang 4): nghiém thtc
K-Peni-CLB chi ghi nhan mtc d6 phat sang té
bao “+” trong khi nghiém thiic Peni-CLB da ghi
nhan mic do phat sang t& bao “++” va “+++” véi
1an lugt 14 24,11% va 8,29%.

Bang 3. Két qua phan ing phat sang ctia t€ bao 1a hung qué & dia ap

sau khi chung nam Colletotrichum sp. tai thoi diém 24 gio sau lay bénh

Ty |é dia ap tao mirc dd phat sang (%)

Nghiém thcre tao phan u’n-;y[lﬁgz:n% té bao (%) phétsgétr?gt/)g”lc; ap + -
Peni-CLB 37,8° 1,87° 64,6° 35,4°
Peni-KLB 12,0° 1,42° 100° 0,00°
K-Peni-CLB 23,2° 1,43° 100° 0,00
K-Peni-KLB 0,00° 0,00° 0,00° 0,00°
Mrc § nghia - - - ok
CV (%) 6,37 13,8 1,17 7,67

Ghi chii: Cic s6 trung binh trong cting mot cét theo sau béi mét hodc nhiéu chit cai gibng nhau thi khac biét
khéng c6 y nghia théng ké qua phép thit Duncan & miic ¥ nghia 5%; GSLB: Gio sau ldy bénh.

Bang 4. K&t qua phan ing phat sang ctia t€ bao 1a hung qué & dia ap

sau khi chtng nidm Colletotrichum sp. tai thoi diém 48 gid sau lay bénh

Ty 1& dia ap tao mirc do phat sang (%)

Nghigm thoe 1V 1® m:aén%tféob%r;é?%u;ng Phét phétsséétrégt/)g”l% 4p . - s
Peni-CLB 55,67 2,19° 67,6° 24,11° 8,29°
Peni-KLB 21,2° 1,47° 70,77° 29,23° 0,00°
K-Peni-CLB 27,0° 1,56° 100° 0,00° 0,00
K-Peni-KLB 0,00° 0,00° 0,00° 0,00° 0,00°
Mirc § nghia - o - o -
CV (%) 4,31 4,31 3,36 10,1 26,0

Ghi chii: Cac s6 trung binh trong cting mot cét theo sau béi moét hodc nhiéu chi cai gibng nhau thi khac biét

khong c6 y nghia thong ké qua phép thit Duncan é miic ¥ nghia 5%; GSLB: Gio sau ldy bénh.
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Bang 5. K&t qua phan Gng phat sing cua t& bao la hang qué
& khi khéong sau khi chting nim Colletotrichum sp. tai thoi diém 48 gid sau 1ay bénh

Ty Ié khi khéng

Sé té bao

Ty 1& khi khdng tao mirc dd phat sang (%)

Nghiem the -5 phan Gng phat sang té bao (%) phat sang/khi khéng ; . s
Peni-CLB 12,8° 1,62° 59,7° 28,0° 12,3°
Peni-KLB 1,60° 1,40% 100° 0,00° 0,00°
K-Peni-CLB 3,20° 1,10° 100° 0,00° 0,00°
K-Peni-KLB 0,00¢ 0,00° 0,00° 0,00° 0,00°
Mrc § nghia - - - - -
CV (%) 25,9 27,6 1,82 29,0 48,6

Ghi chii: Céc s6 trung binh trong cting mot cot theo sau boi mét hodc nhiéu chit cai gibng nhau thi khac biét
khéng c6 y nghia théng ké qua phép thit Duncan & miic y nghia 5%; GSLB: Gio sau ldy bénh.

Ghi chii: Vach té bao phat sang quanh dia 4p & miic “+” t& bao phat sdng mau vang nhat, miic “++” t& bao phat
sang trung binh, mtc “+++” t& bao phét sang mau vang dam (A); Vach t& bao phat sang quanh khi khéng (B).

Hinh 2. Cac mitc d6 phat sang vach t&€ bao duéi kinh hién vi huynh quang

6 budc s6ng 400-440nm

Bang 6. Ty 1é bénh, chi s6 bénh va hiéu qua giam bénh than thu

trén hung qué do ndm Colletotrichum sp. qua cac thoi diém

Ty 1& bénh (%) Chi s6 bénh (%) HQGB (%)
Nghiém thirc
5NSLB 7NSLB  9NSLB 5NSLB  7NSLB  9NSLB 5NSLB  7NSLB  9NSLB
NHP + T-Peni 50,00° 50,00° 50,00° 19,72 24,72° 30,00° 60,68° 59,03° 59,92°
NNC + T-Peni 62,50%° 62,50%° 62,50%° 33,61° 41,11° 52,22° 28,93° 27,54° 27,00
NHP + T-NC 62,50°° 62,50 87,50 30,28° 40,00° 49,29 35,99 28,79 30,81°
Anvil 5SC 25,00 37,50° 50,00° 28,33° 34,44 47,22° 4123  39,68% 34,04°
Déi chirng 100,00° 100,00° 100,00  47,77° 56,89° 71,66° - - -
Mrc § ngha . . . - o o - - o
CV (%) 45,64 33,67 34,50 26,84 23,05 20,95 44,98 45,36 43,41

Ghi chii: Céc s6 trung binh trong cting mot cot theo sau boi mét hodc nhiéu chit cai gibng nhau thi khac biét
khong c6 y nghia thong ké qua phép thit Duncan & miic ¥ nghia 5%; **: Khac biét 6 miic y nghia 1%;*: Khac biét
6 miic y nghia 56%; NSLB: Ngay sau Iy bénh.
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Hién tugng phat sang té bao khong chi xuat
hién & vi tri dia 4p ma con cé tai khi khéng
(Bang 5): ty 1& khi khéng tao phan ting phat sang
& thoi diém 48 GSLB, cic nghiém thic déu c6 su
khac biét ¢6 y nghia véi ty 1& cao nhat 1a nghiém
thiic Peni-CLB (12,8%) ké& dén K-Peni-CLB
(3,20%) va thap hon 1a Peni-KLB (1,60%). Ty 1é
vach t€ bao phat sang/khi khéng ghi nhén
nghiém thiic Peni-CLB (1,62) c6 su khac biét vé
mat thong ké so véi nghiém thic Peni-KLB
(1,40) va nghiém thitc K-Peni-CLB (1,10).

Qua céc két qua trén ching ta cé thé thay
ring cac nghiém thtc dude xt 1y véi ching
Penicillium citrinum CTND-2405 cho ty 1é tao
dia ap va khi khéng phan tng phat sang vach t&
bao va miic dd phat sang cao hon so véi nghiém
khéng xt ly. DPdéng thoi, thé hién sém va gia
tang qua thoi cac diém khao sat. Su phat sang
ctia vach t& bao 14 phan tng tu vé ctua cay doi
v6i su xAm nhiém ctia mam bénh, phan @ng nay
c6 lién quan dén su tich lu§ cac hogp chat
polyphenol, lignin, callose va su tich liiy nay cé
tac dung ngian can mAm bénh xam nhiém vao
trong m6 va hién tuong nay lién quan dén phan
tng siéu nhay cam (HR) dé tu vé c6 hiéu qua
cua cdy tréong doi v6i cac mam bénh ky sinh
(biotroph) ho&c ban ky sinh (hemibiotroph)
(Balint-Kurti, 2019). Nghién ctiu ciia Zhao & cs.
(2021) cling da ghi nhan ¢ nghiém thiic dong xu
ly tac nhan phong tru sinh hoc Penicillium
bilaiae 47M-1 va ndm Fusarium oxysporum
(T1) gay bénh héo ri1 trén ciy ving, cac gen lién
quan dén kha ning khang bénh NPRI1, Coil,
PR1, PR2 va PR3 bat dau tang 1én sau 8 gid lay
nhiém F. oxysporum (T1). Do d6, su xuat hién
maAm bénh & cay duge xti 1y kich khang truée dé
sé lam tang cudng cac gen lién quan dén kha
nang khang bénh cta cay tréng.

3.3. Kha nang ndm Penicillium citrinum
CTND-2405 giap cAy hung qué& chéng chiu
bénh than thu trong diéu kién nha luéi

* Ty 18 bénh

Tai thoi diém 5 NSLB, nghiém thtc thudc
héa hoc Anvil 5SC c6 ty 1& bénh thip nhat
(25%): k& dén 1a NHP + T-Peni ghi nhan ty 1&
bénh (50%): NNC + T-Peni (62,5%): NHP + T-
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NC (62,5%) thadp hon va khac biét c6 y nghia
thong ké so véi d6i chiing (100%). O thdi diém 7
NSLB, nghiém thiic xti Iy thudc héa hoc Anvil
5SC c6 ty 1&é bénh tang tu 25% lén 37,5%, céc
nghiém thtic con lai c6 ty 1é bénh trung binh dao
dong tu 50-62,5%. Trong d6, nghiém thic
NHP-T-Peni ¢6 t 1& bénh 1a 50% khac biét ¥
nghia so véi d6i chiing 6 mtc ¥ nghia 5% nhung
khong khac biét so v6i cac nghiém thic con lai.

Tai thoi diém 9 NSKLB, nghiém thtc
NHP + T-NC c6 ty 1é bénh 12 87,5% t#ng so véi
thoi diém quan sat truéc d6, hai nghiém thic
NHP + T-Peni va thudc héa hoc cé ty 1& bénh 1a
50% khéc biét c6 ¥ nghia so v6i ddi chiing nhung
khong khac biét so v6i hai nghiém thic con lai.

Nhin chung qua két qua khao sat ty 1& bénh
& cac thoi diém cho thay cac nghiém thic c6 xi
Iy Penicillium citrinum CTND-2405 va thuéc
héa hoc déu cho hiéu qua phong tri cao thong
qua ty 1& bénh th&p hon d6i chtng phun nuéc
cat (Bang 6).

* Chi s6 bénh

O thdi diém 5 NSLB, chi s6 bénh & nghiém
thiic d61 chiing 47,77% cao hon va khac biét c6 ¥
nghia théng ké so v6i cac nghiém thic con lai.
Trong d6, nghiém thiic NHP + T-Peni c6 chi s6
bénh thap nhat 13 19,72% nhung khéng khac
biét ¥ nghia so v6i cac nghiém thtic xt ly khac.
Tai thoi diém 7 NSLB, chi s6 bénh tiép tuc ting
déu J cac nghiém thtc, chi s6 bénh § nghiém
thtc d61 chiing dat 56,89% khac biét c6 y nghia
d miic 5% so v6i cac nghiém thtc con lai.
Hai nghiém thtc NNC-T-Peni, NHP-T-NC
c6 chi s6 bénh lan lugt 1a 41,11% va 40% khac
biét ¥ nghia 6 mtic 5% so v6i nghiém thtc
NHP + T-Peni (24,72%).

O thoi diém 9 NSLB, chi s§ bénh § cac
nghiém thiic dao dong tit 30-71,66%. Cao nhat
12 nghiém thtic d6i chiing (71,66%) va khac biét
c6 ¥ nghia ¢ miic 5% so v6i cac nghiém thitic con
lai. 0 nghiém thtc NHP + T-Peni ghi nhan chi
s6 bénh 1a 30% khéac biét c6 ¥ nghia so véi cac
nghiém thtic xt 1y con lai. K&t qud nay ciing
tuong dong véi nghién ctu cia De Cal & cs.
(1997) khi xt ly Penicillium oxalicum da kich
hoat co ché& phong vé gitp cdy ca chua khang
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bénh héo rii théng qua gidm chi s6 bénh va mitic
do6 tich liiy bénh theo thoi gian trén ca gidng ca
chua nhay cam va khang bénh.

* Hiéu qua giam bénh

O thdi didm 5 NSLB (Bang 6), nghiém thtc
NHP + T-Peni cho hiéu qua gidm bénh lén dén
60,68%, k& dén 1a nghiém thtc xi Iy thudc Anvil
53C, NNC-T-Peni, NHP + T-NC cho hiéu qua
giam bénh 1an lugt 12 41,23%; 28,93% va 35,99%.
Hiéu qua gidm bénh c6 xu huéng gidm tai thoi
diém 7 NSLB, nghiém thiic NHP + T-Peni cho
hiéu qué giam bénh 59,03% khac biét ¥ nghia so
cac nghiém thic xt 1y con lai.

O thdoi diém 9 NSKLB, nghiém thtc
NHP + T-Peni ghi nhan hiéu qui gidm bénh
59,92% cao hon va khac biét y nghia théng ké so
v6i cac nghiém thiic con lai é mic ¥ nghia 1%.
Trong d6, hiéu qua gidm bénh & nghiém thtc
NNC + T-Peni la 27%, NHP + T-NC la 30,81%
va thudc Anvil 5SC 1a 34,04%.

Két qua thi nghiém nay cho thidy nam
Penicillium citrinum CTND-2405 khi xt ly
ngam hat va tuéi goc mang lai hiéu qua giam
bénh 1én dén 59,92% tai thoi diém 9 NSLB, diéu
nay chiing minh ching ndm P. citrinum CTND-
2405 c¢6 kha ning tuong tac véi cdy trong va
kich thich cdy hing qué khang lai bénh than
thu. Hiéu qua gidm bénh cta ndm viung ré
Penicillium spp. ciing dudc ghi nhan lam giam
dang ké mic do nghiém trong cta bénh thoi ré &
dau bép do Fusarium solani 22,17% (Zia & cs.,
2015): kich thich cay chu6i khang bénh héo rii
Fusarium oxysporum f. sp. cubense (FocR4) qua
su gia ting noéng d6 cAc enzyme peroxidase,
polypolyphenoloxidase, phenylalanine ammonia
lyase (Ting & cs., 2012): kich khang luu din
giip cay dua leo khang lai bénh than thu do
Colletotrichum orbiculare va chét cay con do
Rhizoctonia solani (Hossain & cs., 2024).

4. KET LUAN

Khao sat su tich tu polyphenol va phan ting
phat huynh quang cta t& bao 14 sau khi xi 1y
nim c6 161 Penicillium citrinum CTND-2405 da
cho thay ¢ nghiém thtic ngdm hat hiing qué
trong huyén phu bao ti ndm P. citrinum

CTND-2405 va c6 ldy bénh nhan tao véi
Colletotrichum sp. su tich tu polyphenol va
phan tng phat huynh quang xdy ra sém va
nhiéu hon so v6i nghiém thtc khong xt 1y. O thi
nghiém khao sat khi ning ndm P. citrinum
CTND-2405 gitp cay hing qué chéng chiu bénh
than thu trong diéu kién nha luéi, nghiém thic
ngim hat ké&t hgp tuéi huyén phu bao ti ndm
P. citrinum CTND-2405 méat s6 10° cfu/ml 6 thoi
diém 3, 6 va 9 ngay sau khi tréng cho hiéu qua
giam bénh t6t nhat qua cac thoi diém khao sat.
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