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Effects of dichloromethane Kalanchoe pinnata leaf extracts on bacterial leaf blight
and accumulations of polyphenols in rice leaf tissues

Truong Van Xa, Tran Kim Thoa, Nguyen Dac Khoa
Abstract

This study tested the effects of dichloromethane Kalanchoe pinnata (Lam.) Pers. leaf extracts on bacterial leaf blight
(Xanthomonas oryzae pv. oryzae) and accumulations of polyphenols in rice leaf tissues using foliar spraying. Three extract
concentrations (1, 1.5 and 2%) and three application methods [spraying at 14, at 7 and at both 14 and 7 days before
pathogen inoculation (DBI)] were tested under net house conditions. All treatments showed significant disease reduction
compared to that of the untreated control. Spraying 1% extract at 7 DBI provided the strongest protection similar to that
of the chemical control (Starner 20WP). Significant accumulations of total polyphenols and flavonoids were observed in
rice leaf tissues treated with the extracts. Higher levels of polyphenols accumulation were recorded from 7 to 21 days after
pathogen inoculation (DAI) compared to those of the untreated control. The accumulation of flavonoids increased and
maintained in the same manner. As the accumulation of polyphenols in plant tissues play important roles in plant defense
responses against pathogen infections, results of this study suggested the involvement of induced resistance in the observed
reduction of rice bacterial leaf blight after treatment of dichloromethane K. pinnata leaf extracts.
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_ NGHIEN CUU KHA NANG UC CHE CUA DICH CHIET XA HUONG VA CAM QUY
POI VOINAM Colletotrichum spp. GAY BENH THAN THU TREN CAY CA CHUA TAINGHE AN
Vo6 Thi Dung”, Vi Triéu Mén?, Vuong Thi Thuy Hing', Nguyén Hiu Hién®,
H6 Thi Nhung?®, Dinh Thi Thu Huong', Nguyén Hoang Tién'

TOM TAT
Nghién ctiu anh hudng ctia dich chiét xa huong va cdm quy dén kha nang phong trii ndm Colletotrichum spp. gdy bénh
trén cay ca chua cho thay, dich chiét xa huong nong do 5% sau 48 git c6 hiéu luc tic ché dat 70,24%, trong khi dich chiét
xa huong néng do 10%, 15% va dich chiét cdm quy ndng do 5%, 10%, 15% sau 12 gid, 24 git va 48 gio hiéu luc tic ché doi
Vv6i su ndy mam ctia bao ttt ndm Colletotrichum spp. dat 100%. Trong diéu kién nha luéi, phun dich chiét xa huong va cdm
quy véi nong do 5%, 10% va 15% lén cay ca chua sau 24 git lay bénh cho thdy hiéu Iuic tic ché tinh gay bénh ctia Colletotrichum spp.
§ giai doan cy bat dau ra hoa dat 50,68 - 69,09% (xa huong) va 56,10 - 73,29% (cdm quy); khi cdy c6 qua véi dudng kinh
3 -4 cm dat 46,08 - 62,80% (xa huong) va 47,83 - 67,02% (cdm quy); va sau thu hoach qua 1an dau dat 44,93 - 52,78% (xa
huong) va 46,22 - 59,70 (c&m quy). Trén dong rudng st dung dich chiét xa huong néng do 15% hiéu luc phong tri dat
49,95 - 61,26% va dich chiét cdm quy noéng d6 10% cho HLPT dat 45,61 - 65,82%.

Tui khéa: Ca chua, cdm quy, Colletotrichum spp., xa huong
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1. DAT VAN PE

Nam Colletotrichum spp. xuat hién va gay hai hau hét
cac ving trong ca chua ¢ Viét Nam, dugc xem la bénh
nguy hiém sau bénh xoén 14 va bénh suong mai.

Nhiéu nghién ctiu vé dich chiét ti thuc vat ¢ kha
nang tic ché va lam giam mdc do gay hai ctia bénh do
nam Colletotrichum spp. dugc cong bo nhu: dich chiét tu
toi (Allium sativum), cay cdm quy (Malva sp.), cli gling
(Zingiber officinale) (Alves et al.,2015); hdn hgp dich chiét
neem (Azadirachta indica) + gb gu (Swietenia mahagoni)
+ t01 (Allium sativum) c6 tac dung tot trong viéc ngan
chén Colletotrichum khi phun 6 giai doan bénh méi xuat
hién (Ayga Gedikoglu et al., 2019; Charigkapakorn et al.,
2008); dich chiét tui thén, ré, 14, canh ctia cay thuy xuong
b6 (Acorus calamus L.), sa hoa hong (Cymbopogon
martinii), tii 14 cia cdy huong nhu tia (Ocinum sanctum),
cay xa huong (Thymus vulgaris), ciy Neem (Azadirachia
indica) (Choi et al., 2004; Diao et al., 2014).

Thuic vat c6 kha ning tdng hop cac chét chuyén hoa
thd cdp nhu phenol, axit phenolic, quinone, flavone,
flavonoid, flavonol, tanin va coumarin. Cac thanh phan
6 cau tric phenolic nhu carvacrol, eugenol va thymol c¢6
hoat tinh cao chong lai cac vi sinh vat gay bénh trén cay
trong (Choi ef al., 2004; Sitara et al., 2008). Thanh phan
tinh ddu co xa huong la hon hgp cia monoterpenes
chtia 10% carvacrol va khoang 50% thymol, ngoai ra,
con ¢6 linalool, a-terpineol, camphor, caryophyllene va
y-terpinene; cac flavonols, flavanones va flavon. Thymol
va carvacrol trong tinh dau c6 xa huong c6 hoat tinh
khang khuén cao (Alizadeh et al., 2013).

Chiét xudt methanol ctia cdm quy da dugc chiing
minh la ¢6 tic dung khing khuin manh d6i véi
Colletotrichum spp., Penicillium, Botrytis, Erwinia
carotovora (Seyed Mehdi Razavi et al., 2021).

Tu nhiing két qua nghién ctiu da cong bo cho thdy
nhiéu loai thuc vét chiia cac hgp chat sinh hoc c¢6 kha
ning tc ché sy sinh trudng va phat trién ctia nidm
Colletotrichum spp., viéc khai thac nguén nguyén liéu tuy
nhién nham phong trtt bénh than thu trén ca chua dang
dugc xem la hudng di an toan va than thién véi moi
trudng. Song viéc ing dung cac ngudn hoat chat tu nhién
trong phong trt bénh than thu trén ca chua tai Viét Nam
van con han ché. Do d6, nghién ctiu nay dugc thuc hién
nhdm danh gid kha nang tic ché ndm Colletotrichum spp.
tli dich chiét ctia cay cdm quy va co xa huong, ti d6 lam
0 s& dé xudt bién phap phong trii bénh than thu trén ca
chua theo hudng sinh hoc va bén viing.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctiu
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Cay xa huong (Thymus vulgaris) va cay cdm quy
(Malva sylvestris) dugc trong trong nha ludi dé thu hai 1a
tao dich chiét cho cac thi nghiém.

Giong ca chua (Solanum lycopersicum L.) CTV40.

Mobi trudng dinh dudng: st dung moi trudng WA
(water agar) d€ phan lap nguén ndm Colletotrichum spp.,
mdi truong PDA (potato dextrose agar) cho cic thi
nghiém trong phong.

Nguon nam Colletotrichum spp. st dung dugc phan
1ap tit mau bénh ca chua tai Nghé An.

2.2. Phuong phap nghién ciiu
2.2.1. Tao dich chiét

Dich chiét xa huong: thu haila ctia cay xa huong, rtia
sach ngay sau thu hdi, d€ rdo nudc, gia nho l4 xa huong,
sau do ép loc 1dy dich. Cho dich ctia xa huong vao tting
ong nghiém va tién hanh ly tdm, loai bd ba phia dusi
dé thu ldy dich chiét ctia xa huong. Dich chiét thu dugc
xem nhu la dich nguyén chét dé stt dung pha loang & cac
nong do cho thi nghiém.

Phuong phép tao dich chiét cim quy dugc thuc hién
nhu phuong phap tao dich chiét xa huong.

2.2.2. Khad nang tic ché bao tii ndm Colletotrichum spp.
cia dich chiét xa hviong va cim quy

DPong 5mlL, 10 mL, 15 mL dich chiét nguyén chét, pha
thém 95 mL, 90 mL, 85 mL nudc cit d€ c6 100 mL dich
chiét & nong do 5%, 10%, 15% ctia xa huong va cam quy.

Dong lugng dich chiét ctia xa huong va cdm quy cho
vao cac binh tam gidc cé chiia moi truong WA, PDA dé
dugc nong do 5%, 10%, 15%.

Cay bao tti nam Colletotrichum spp. 1én bé mét dia
Petri c6 chiia dich chiét & ndng do 5%, 10%, 15%; moi
dia Petri cdy 10 bao tti ndm Colletotrichum spp.

Thi nghiém gom 7 cdng thtic, m6i cong thiic nhac lai
3 lan, 3 dia Petri/lan nhac:

Cong thiic 1: dich chiét xa huong nong d6 5%; cong
thtic 2: dich chiét xa huong nong do 10%; cong thtic 3:
dich chiét xa huong nong d 15%; cong thiic 4: dich chiét
cdm quy nong do 5%; cong thiic 5: dich chiét cim quy
nong do 10%; cong thiic 6: dich chiét cAm quy nong do
15%; cong thiic 7 (D6i chiing - D/c): nudc cit vo trung.

Chi tiéu theo doi: Ty 1€ bao tti ndy mam (%), hiéu luc
tic ché (%).

2.2.3. Anh huiéng cita dich chiét xa huiong va cdm quy

dén kha nang gdy bénh cia ndm Colletotrichum spp.
bat va xo diia sau khi dugc hap kht tring & nhiét

do 121°C, trdn déu véi phan vi sinh, phan hitu co va
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cho vao bau kich thudc 4 cm x 10 cm. Trong ca chua
vao bau, khi ca chua c¢é qua véi duong kinh 3 - 4 cm tién
hanh phun dich chiét xa huong va cim quy v6i nong do
5,10, 15% lén 14 va qua. Sau 24 gid, tién hanh lay bénh
nhén tao v6i ndong do 10°bao tli/mL 1én 14, qua.

Tién hanh phun dich chiét ctia xa huong va cdm quy
sau do tién hanh lay bénh (ndm Colletotrichum spp.).
Thi nghiém gom 7 cong thtic, mdi cong thiic 3 1an nhac
lai, 3 céy/lan nhac lai:

Cong thtic 1 - 3: dich xa huong nong d6 5%, 10%, 15%;
cong thiic 4 - 6: Dich cdm quy ndéng do 5%, 10%, 15%;
cong thiic 7 (B/c): Phun nudc cit vo trung + lay bénh.

Chi tiéu theo déi: Thoi gian 0 bénh (ngay), dudng
kinh vét bénh (mm) trén 14 va qua.

2.2.4. Ddnh gid hiéu lyc cia dich chiét xa huong va cdm
quy déi vdi Colletotrichum spp. trong diéu kién nha ligi

Phun dich chiét xa huong va cdm quy nong do 5%,
10%, 15% sau 24 gic tién hanh lay bénh trén cay ca chua.
Thi nghiém gom 7 cong thtic, mdi cong thiic 3 1an nhac
lai, 3 céy/lan nhac:

Cong thtic 1: phun dung dich xa huong nong do 5%;
Cong thtic 2: phun dung dich xa huong nong do 10%;
Cong thtic 3: phun dung dich xa huong nong do 15%;
Cong thtic 4: phun dung dich cdm quy nong d6 5%;
Cong thtic 5: phun dung dich cdm quy néng d6 10%;
Cong thtic 6: phun dung dich cdm quy néng d6 15%;
Cong thiic 7 (D/c): phun nudc cat vo trung + lay bénh.

Chi tiéu theo déi: Ty 1¢ bénh (%), chi s6 bénh (%) vao
thoi diém cay ca chua ra hoa va khi ciy c6 qua véi duong
kinh 3 -4 cm.

2.2.5. Ddnh gid hiéu lyc cua dich chiét xa huong va
cdm quy d6i vdi Colletotrichum spp. giy bénh trén cay
ca chua ngoai san xudt tai Nghé An

T két qua trong phong thi nghiém va nha luéi, st
dung dich chiét xa huong 15% va cim quy 10% dé€ danh
gia hiéu luc doi véi nam Colletotrichum spp. gay bénh
trén cdy ca chua ngoai dong rudng. Thi nghiém dugc bo

tri trén dong rudng, moi cong thiic thi nghiém la 10 m?,
mdi cong thuic nhic lai 3 1an (Quy chuin Ky thuat Quéc
gia QCVN 01-160:2014/BNNPTNT).

Cong thtic 1: phun dung dich xa huong nong do
15% khi cay ra hoa; Cong thtic 2: phun dung dich xa
huong nong do 15% khi cay ¢ qua dudng kinh 3 - 4 cmy;
Cong thtic 3: phun dung dich xa huong nong do 15%
sau thu hoach qua ca chua lan déu; Cong thtic 4: phun
dung dich cAm quy néng d6 10% khi cay ra hoa; cong
thiic 5: phun dung dich cdm quy néng do 10% khi cay
c6 qua duong kinh 3 - 4 cm; cong thiic 6: phun dung
dich cdm quy nong d6 10% sau thu hoach qua ca chua
lan dau; cong thiic 7: phun nudc 1a.

Chi tiéu theo déi: Ty 1é bénh trén 14, qua (%), chi s6
bénh trén 1a va qua (%).

Hiéu luc phong trii (HLPT) dugc tinh theo cong
thiic Henderson-Tilton:

Tax Cb
CaxTb

HLTP (%) = [1 — %100

Trong do: Tb: CSB (%) 6 cong thiic trudc xii ly; Ta: CSB
(%) 6 cong thiic sau xit ly; Cb: CSB (%) 6 cong thiic doi chiing
trudc xii ly; Ca: CSB (%) 6 cong thiic doi chiing sau xit ly.
2.3. Thai gian va dia diém nghién ctiu

Nghién ctiu dugc thyc hién ti thang 12/2025 dén
thang 3/2026 tai xa Kim Lién, tinh Ngh¢ An.

II1. KET QUA VA THAO LUAN

3.1. Kha néng tic ché cua dich chiét xa huong va cim
quy dén bao ti nim Colletotrichum spp.

Danh gia kha nang tic ché bao tt Colletotrichum spp.
ctia dich chiét xa huong va cAm quy, thi nghiém dugc
tién hanh & diéu kién nhiét d6 28°C, bao ti nim
Colletotrichum spp. dugc cdy lén dia Petri c6 chiia moi
truong WA véi nong do ctia xa huong va cam quy 1a 5%,
10%, 15%. Sau 12 gio;, 24 gid va 48 gid theo doi ty 1 nay
mam ctia bao tti ndm (Bang 1).

Bang 1. Kha néng tic ché ctia dich chiét dén bao tii ndm Colletotrichum spp.

. 3. e o , Ty 1é bao tii ndy mam (%) Hiéu luc vic ché (%)

TT |Loaidich chiét| Congthiic ., 24 gio 48 gio 12 gié 24 gid 48 gid
1 CT1 0 0 10,76 100 100 70.24°
2 | Xahuong CT2 0 0 0 100 100 100°
3 CT3 0 0 0 100 100 100°
4 CT4 0 0 0 100 100 100°
5| Cimaquy CT5 0 0 0 100 100 100°
6 CT6 0 0 0 100 100 100°
7 Nudc cat bl/c 100 100 - - -

LSDys 6,51

Ghi chui: Cdc chi cdi khdc nhau trong cimg mot cot chi sy khdc biét 6 y nghia thong ké.

Sau 12 va 24 gi, 6 cac nong do khac nhau cta dich
chiét xa huong va cim quy ctia cac cong thuic thi nghiém

chua thay bao tii ndm Colletotrichum spp. ndy mam,
hiéu luc tic ché dat 100% so véi cong thiic D/c.
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Sau 48 gio, hiéu luc tc ché ndm Colletotrichum
spp cua dich chiét cim quy & nong do 5%, 10%, 15%
dat 100%, con dich chiét xa huong & nong do 5% dat
87,12% va & nong do 10, 15% dat 100%. Cong thtic 1
da cd sy sai khac c6 y nghia so véi cac cong thtic thi
nghiém khdc ¢ mtic LSD, .. Nhu véy, sau 48 gid, dich
chiét cAm quy & nong d6 5%, 10%, 15% va dich chiét xa
huong & nong do 10%, 15% c6 hiéu luc tic ché doi voi
nam Colletotrichum spp., dat 100%. Két qua nghién ctiu
vé kha nang tic ché ctia dich chiét xa huong va cdm quy
dén bao tt ndm Colletotrichum spp. phtt hgp véi két qua
nghién ctiu ctia Jayalakshmi va cdng su (2012); Sokmen

va cong su (2004); Rashid va cong sy (2015). Trong diéu
kién phong thi nghiém, dich chiét cta Thymus vulgaris
va Malva sylvestris 6 hiéu luc tic ché 90 - 100% dén su
ndy mam cta bao tt ndm Colletotrichum spp. trén moi
truong dinh dudng.
3.2. Kha néng tic ché€ caa dich chiét xa huong va cdim
quy d6i v6i bénh than thu ca chua CTV40

Thi nghiém xt ly dich chiét xa huong va cim quy &
nong do 5%, 10%, 15% trudc lay bénh 24 git dugc tién
hanh trong diéu kién in vitro d€ danh gia kha néng tic
ché ctiadich chiétlén tinh gay bénh ctia ndm Colletotrichum spp.
trén ca chua CTV40.

Bang 2. Kha néng tic ché ctia dich chiét xa huong va cim quy déi v6i bénh than thu ca chua trong diéu kién in vitro

Loai ) ) Trénla Trén qua
dich chiét Congthiic | Nong d (%) | Thoi gian it bénh | Pudng kinh vét | Thoi gian 1i bénh | Pudng kinh vét
: (ngay) bénh (mm) (ngay) bénh (mm)

CT1 5 5,182 2,61* 4,75 543"

Xa huong CT2 10 5,23* 2,60* 4,83° 5,37

CT3 15 5,58 2,53 5,29 4,98

CT4 5 545" 2,59 4,81° 5,25°

Cém quy CT5 10 547° 2,44° 5.21° 4,60°

CTé6 15 5,95* 243* 5,33 4,58

Nudc cit CT7 (B/c) - 5,01 3,09 4,72 6,36

LSDy0s 0,87 0,64 0,36 1,02

Ghi chui: Cdc chi cdi khdc nhau trong cung mot cot chi su khdc biét co y nghia thong ké.

Doi vdi dich chiét xa huong: Khi xt ly dich chiét xa
huong trén 14 ca chua CTV40 & nong d6 5%, 10%, 15%,
thoi gian G bénh 1an lugtla 5,18; 5,23; 5,58 ngay, thai gian
1 bénh ty 1¢ thuan véi nong do dich chiét. Puong kinh
vét bénh 6 nong do 5%, 10% gan tuong duong nhau,
dao dong tui 2,60 dén 2,61 mm; khi xt ly dich chiét xa
huong 6 nong do 15%, duong kinh gidm xudng chi con
2,53 mm; dudng kinh vét bénh va thoi gian t bénh khi
xt ly dich chiét xa huong trén 14 giia cac cong thiic thi
nghiém chua c6 su sai khac c6 y nghia thong ké.

Khi xti ly dich chiét xa huong trén qua ca chua, thoi
gian 1 bénh dao dong tii 4,75 dén 5,29 ngay va duong
kinh vét bénh dao dong tir 4,98 dén 5,43 mm, thoi gian
0 bénh va duong kinh vét bénh ctia CT1 va CT2 chua
c6 su sai khac, con 6 CT3 (nong do dich chiét 15%) thoi
gian u bénh va duong kinh vét bénh da c6 su sai khac cd
y nghia thong ké.

Dai véi dich chiét cam quy: Khi xti ly dich chiét trén
1a ca chua CTV40 véi nong do 5, 10, 15% thoi gian
bénh (545 - 5,95 ngay) va dudng kinh vét bénh (2,43 - 2,59 mm)
& cac cong thic thi nghiém chua c6 su sai khac c¢d y
nghia thong ké. Khi xti ly dich chiét trén qua, thoi gian
1 bénh va duong kinh vét bénh & cac cong thiic da c6 su
sai khac; thoi gian 1 bénh dai nhat 1a 5,33 ngay (CT6) va
ngan nhét la 4,81 ngay (CT4); dudng kinh vét bénh dao
dong tti 4,58 dén 5,25 mm.
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Nhu véy, dich chiét xa huong va cdm quy 6 nong do
5%, 10%, 15% déu ¢ tac dung kéo dai thoi gian 1 bénh,
nhung trén la gitia cac cdng thiic chua c6 su sai khac &
muic LSD, ,,con trén qud dé c6 su sai khdc gitia cac cong
thiic § muc LSD ..

3.3. banh gia hiéu luc cia dich chiét xa huong va cdim
quy ddi v6i ndm Colletotrichum spp. trong diéu kién
nha lugi

Dé c6 co s lua chon ndng dd phtt hgp ctia dich chiét
ngoai san xuat, thi nghiém danh gia hiéu luc ctia dich xa
huong va cAm quy v6i noéng do 5%, 10%, 15% dén kha
nang phong chong ndm Colletotrichum spp. gay bénh
trén céy ca chua dugc tién hanh trong diéu kién nha ludi.

Déi vdi dich chiét xa huiong: Khi ting ndng do dich
chiét ttt 5% (CT1) 1én 10% (CT2), HLPT trén 13 1a
50,68% va 54,12%; HLPT lic cay c6 qua duong kinh
3 -4 cmla46,08% va 47,34% con sau thu hoach qua lan
1 1a 44,93% va 45,24%; hiéu qua phong chong bénh ctia
CT1 va CT2 khong c6 sy sai khac & muic y nghia thong
ké. Khi ting nong do cta dich chiét xa huong tii 10%
1én 15% thi HLPT dé6i vé6i bénh than thu ca chua cta
CT3 trén 14, qua non va sau thu hai qua 1an 1 lan lugt la
69,09%; 62,08% va 52,78%, gitia CT2 va CT3 da c6 sui sai
khéc § muc LSD .

Dai vdi dich chiét cim quy: Khi st dung néng do
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dich chiét tii 5% (CT4) va 10% (CT5), HLPT trén I4 1a
56,10% va 70,18%; HLPT lic cay c6 qua dudng kinh
3 -4 cm 1a 4783% va 66,23% va sau thu hoach qua lan
112 46,22% va 59,01%; hiéu qua phong chong bénh ctia
CT4 va CT5 c6 sy sai khidc 6 muic LSD, .. Khi gidm
nong do cua dich cdm quy tui 15% (CT6) xudng 10% thi
HLPT d6i v6i bénh than thu ca chua trén 14 va trén qua

khong thay d6i nhiéu, nhu vay, hiéu qua phong chong
bénh trén 14 va trén qua ctia CT5 va CT6 khong c6 sy sai
khac & mtc y nghia thong ké. Két qua nay phu hgp véi
két qua nghién ctiu ctia Kumar va Kudachikar (2018);
Jairo va cong su (2018) da ghi nhan dich chiét ctia mot
0 loai thuic vat ¢é hiéu luc Gc ché ti 42,4 dén 70,6% ddi
v6i Colletotrichum spp. gay bénh trén cay ca chua.

Bang 3. Hiéu luc ctia dich chiét cAm quy va xa huong trong phong chéng bénh than thu trén ciy ca chua trong nha luéi

Dich chigt | €Oong Cay bat ddu ra hoa Trén ciy c6 qua duongkinh3-4cm|  Sau thu hoach qua lan 1
KU thic |TLB (%)| CSB (%) |HLPT (%)| TLB (%) | CSB (%) | HLPT (%) | TLB (%) | CSB (%) [HLPT (%)
1 100 10,77 50,68° 100 12,58 46,08 100 13,94 44,93
Xa huong 2 100 8,89 54,12° 100 12,04 47,34° 100 13,02 45,24°
3 100 7,92 69,09° 100 8,95 62,80 100 9,26 52,78
4 100 8,96 56,10° 100 9,81 47,83° 100 12,32 46,22°
Cém quy 5 100 7,42 70,18* 100 8,23 66,23 100 9,00 59,01*
6 100 7,08 73,29* 100 8,40 67,02* 100 9,21 59,70*
Nuéc cat b/c 100 29,63 - 100 33,28 - 100 38,75 -
LSDy s 4,64 4,69 3,86
CV (%) 572 6,21 4,35

Ghi chit: Céc chii cdi khdc nhau trong ciing mot cot chi sy khdc bigt c6 y nghia thong ké; TLB: Ty I¢ bénh; CSB: Chi s6 bénh;

HLPT: Hiéu lic phong tri.

Két qua trén cho thdy dich chiét xa huong 6 nong do
15% va dich chiét cdm quy & nong do 10%, 15% c6 hiéu
luc cao d6i v6i ndm Colletotrichum spp. trén ld va qua ca
chua, tuy nhién, d6i véi dich chiét cdm quy ¢ nong do 10%,
15% chua c6 su sai khac & muic c6 y nghia thong ké. Do
vay, dich chiét xa huong nong do 15% va dich chiét cdm
quy 10% dugc st dung cho thi nghiém ngoai dong ruong.

3.4. Kha nang phong chdng cuia dich chiét xa huong
va cdm quy ddi v6i bénh than thu ca chua ngoai dong
rudng tai tinh Nghé An

Thi nghiém vé danh gia hiéu luc ctia xa huong 15%
va cdm quy 10% trén cay ca chua ngoai dong rudng &
thoi diém céy ra hoa, ciy ¢ qua véi duong kinh qua 3 -
4 cm va sau thu hoach qua lan déu.

Bang 4. Hiéu luc ctia dich chiét xa huong va cdm quy phong chdng bénh than thu ca chua ngoai dong ruéng

Dich chiét Cong thiic Thoi diém phun dich chiét TLB (%) CSB (%) HLPT (%)
1 Céay bt dau ra hoa 11,18 10,80 61,26°
Xa huong 15% 2 Trén cay cb qua v6i dudng kinh qua 3 -4 cm 16,81 15,53 50,74°
3 Sau thu hoach qua l14n 1 20,64 29,51 40,95¢
4 Céay bit ddu ra hoa 11,18 10,80 65,822
Cém quy 10% 5 Trén ciy cé qua v6i dudng kinh qua 3 -4 cm 16,81 15,53 54,97°
6 Sau thu hoach qud lan 1 20,64 28,12 45,61¢
Nudc la D/c 32,23 39,47 -
LSDO 05 4, 06
CV (%) 2,58

Ghi chii: Céc chii cdi khdc nhau trong cung mot cot chi su khdc biét c6 y nghia thong ké; TLB: Ty Ié bénh; CSB: Chi s6 bénh;

HLPT: Hiéu lyic phong tri.

Khi cdy ca chua bit dau ra hoa la luc nim
Colletotrichum spp. xuat hién chua nhiéu, mtic do gay
hai con thép, do vay phun dich chiét xa huong va dich
chiét cdm quy da ting kha nang tic ché sy xdm nhép
va ndy mam ctia bao t& ndm Colletotrichum spp. trén
1a ca chua, HLPT ctia dich chiét xa huong dat 61,26%,
ctia dich chiét cdm quy dat 65,82%. Khi cay c6 qua véi
duong kinh qua 3 - 4 cm, hiéu luc phong trii ctia dich xa
huong va cdm quy dao dong tli 50,74 dén 54,97%.

Sau thu hoach qua lan dau, CSB 1én t6i 28,12 - 29,51%;
HLPT cta dich chiét xa huong dat 40,95%, cta dich

chiét cAm quy dat 45,61%. O thoi ky nay, HLPT bénh
gidm so v6i thoi diém cay bat dau ra hoa va khi cay cd
qua véi duong kinh qua 3 - 4 cm, gitia cac cong thiic déu
6 sui sai khac c¢d y nghia thong ke.

IV. KET LUAN

Dich chiét cAm quy ¢ néng d6 5, 10, 15% va dich
chiét xa huong & nong do 10%, 15% c6 hiéu lyc tic ché
100% sy ndy mam ctia bao tt ndm Colletotrichum spp.
sau 12 gid, 24 gio va 48 gid xt ly; dich chiét xa huong &
nong do 5% sau 48 gio xt Iy, hiéu luc tic ché doi véi ndm
Colletotrichum spp. dat 70,24%.
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Thoi gian G bénh cta Colletotrichum spp. khi xt ly
dich chiét xa huong va cdm quy trén 14 la 5,15 - 5,95
ngay, dai hon so véi trén qua (4,81 - 5,33 ngay).

Trong diéu kién nha ludi, HLPT cta dich chiét xa
huong va cdm quy d6i véi bénh than thu cay ca chua
& nong do 5%, 10% va 15% khi cay bat dau ra hoa dao
dong 50,68 - 69,09% (xa huong) va 56,10 - 73,29% (cdm
quy); khi cay c6 qua véi dudng kinh qua 3 - 4 cm dao
dong 46,08- 62,80% (xa huong) va 47,83 - 67,02% (cdm
quy); sau thu hoach qua lan dau dat 44,93 - 52,78% (xa
huong) va 46,22 - 59,70 (cAm quy).

HLPT bénh than thu céy ca chua cta dich chiét xa
huong va cdm quy & ngoai dong rudng khi cay bat dau
ra hoa dat 61,26% (xa huong) va 65,82% (cdm quy); khi
cay c6 qua véi duong kinh qua 3 - 4 cm dat 50,74% (xa
huong) va 54,97% (cdm quy) va sau thu hoach qua lan
dau dat 40,95 - 45,61%.
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Evaluation of the inhibitory capacity of Thymus vulgaris and Malva sylvestris extracts against
Colletotrichum spp. causing anthracnose on tomato in Nghe An province

Vo Thi Dung, Vu Trieu Man, Vuong Thi Thuy Hang, Nguyen Huu Hien,
Ho Thi Nhung, Dinh Thi Thu Huong, Nguyen Hoang Tien

Abstract

This study evaluated the inhibitory capacity of Thymus vulgaris and Malva sylvestris extracts against Colletotrichum spp.
causing anthracnose on tomato in Nghe An province, demonstrating strong antifungal activity both in vitro and under
cultivation conditions. In laboratory assays, a 5% Thymus vulgaris extract inhibited spore germination by 70.24% after
48 hours, while 10% and 15% Thymus vulgaris extract and 5%, 10%, and 15% Malva sylvestris extract after 12, 24, and 48
hours achieved 100% inhibition of spore germination of Colletotrichum spp. fungi. Under net house conditions, spraying
Thymus vulgaris and Malva sylvestris extracts at concentrations of 5%, 10%, and 15% on tomato plants after 24 hours of
disease transmission results in an inhibitory effect on the pathogenicity of Colletotrichum spp. when the plants start to
flower, reaching 50.68 - 69.09% (Thymus vulgaris) and 56.10 - 73.29% (Malva sylvestris). When the plants bear fruit with
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a diameter of 3 - 4 cm, the inhibition ranges from 46.08% to 62.80% (Thymus vulgaris) and 47.83% to 67.02% (Malva
sylvestris). After the first harvest, the effectiveness is 44.93% to 52.78% (Thymus vulgaris) and 46.22% to 59.70% (Malva
sylvestris). In the field, using 15% Thymus vulgaris extract yields an efficacy of 40.95% to 61.26% and 10% Malva sylvestris
extract yields 45.61% to 65.82%.

Keywords: Tomato, Malva sylvestris, Colletotrichum spp., Thymus vulgaris
Ngay nhén bai: 14/4/2026 Nguoi phan bién: PGS.TS. Nguyén Van Vién, TS. Nguyén Thi Nhung
Ngay duyét dang: 11/6/2026 Ngay phan bién: 08/5/2026

HIEU QUA KIEM SOAT NAM Fusarium sp. GAY BENH THOI TRAI XOAI
CUA MOT SO DICH CHIET XUAT TU THUC VAT VA CHITOSAN

Nguyén Quéc Thai"', Nguyén Hiiu Huynh', Pham Thanh Tung'
TOM TAT

Nghién ctiu dugc thuc hién nham dénh gid hiéu qua kiém soat ndm Fusarium sp. gdy bénh th6i mém trai xoai Cat Chu
sau thu hoach ctia mét s6 dich chiét xudt tii thuc vat va chitosan. Thi nghiém in vitro dugc b6 tri trén dia Petri theo thé thiic
hoan toan ngau nhién véi 1 nghiém thiic d6i ching (diing nudc cat thanh tring) va 20 nghiém thiic xt ly d€ danh gia tinh
tic ché sy phat trién truc tiép ctia sgi ndm, gom dich chiét xudt tli toi (1; 2; 4; 6; 8%), sa (1; 2; 4; 6; 8%), co clit heo (2; 4; 6; 8;
10%) va chitosan (0,2; 0,4; 0,6; 0,8; 1,0%). K&t qua cho thay dich chiét xuét tli toi & nong do 6% va 8% c6 kha nang tic ché
manh nhét sy phat trién ctia sgi ndm, trong khi chitosan néng do tt 0,6% trd 1én ciing cho hiéu qua tic ché cao va 6n dinh.
Dich chiét xuét ti sa va co ctit heo cho thdy hiéu qua tic ché thap hon. Trong thi nghiém in vivo trén trai xoai Cat Chu, cac
nghiém thiic t6i (6% va 8%) va chitosan 0,6% déu lam giam déng ké ty 1é dién tich vét bénh so véi d6i chiing, O giai doan
déu, cac nghiém thiic nay dat hiéu qua kiém soat bénh cao (dén 100%); tuy nhién, theo thdi gian, dich chiét xut tii toi duy
tri hiéu qud 6n dinh hon so véi chitosan. Két qué nghién ctiu ndy tiép tuc khing dinh tiém ning ting dung ctia dich chiét

xudt tli toi va chitosan trong quan ly bénh sau thu hoach trén xoai theo huéng an toan va than thién véi moi trudng.

Tt khoa: Chitosan, dich chiét xuat tui thuc vat, Fusarium sp., xoai Cat Chu

1. AT VAN PE

Xoai (Mangifera indica L.) la cay an tréi c6 gia tri kinh
té va xudt khiu quan trong ctia Viét Nam, dac biét tai
dong bang song Ctiu Long. Tuy nhién, ton that sau thu
hoach van cao (10 dén 25%), chti yéu do nim gy bénh
nhu Colletotrichum spp., Lasiodiplodia spp. va Fusarivum spp..
Trong d6 Fusarium spp. 1a tdc nhan giy thoi mém lam
giam chat lugng trai (Prusky et al,, 2009; ACIAR, 2009;
Li & Zhang, 2023).

Hién nay, viéc ki€ém soat bénh chti yéu dya vao bién
phdp hda hoc trude thu hoach, trong khi cac xt ly sau
thu hoach con han ché. Viéc lam dung thudc bao vé thuic
vat (BVTV) dan dén nguy co ton du, anh hudng dén stic
khée va moi trudng, dong thoi lam gia tang tinh khang
ctia mam bénh (FAO, 2022; Yahia, 2011). Bén canh d6,
yéu cau nghiém ngét vé du lugng thuoc tli cac thi trudng
xudt khiu ddt ra nhu cau cp thiét vé cac giai phap an
toan va bén viing hon (European Commission, 2023).

Trong bdi canh do, cac hgp chat cé ngudn goc tu
nhién nhu dich chiét xudt ti thuc vat va chitosan dang
dugc quan tam nhu nhiing giai phdp tiém nang trong
quan ly bénh sau thu hoach. Nhiéu nghién ctiu cho thdy

dich chiét xuat tu toi (Allium sativum) c6 hiéu qua tc
ché manh cac loai ndm gdy bénh nhu Fusarium spp.,
Colletotrichum spp. va Aspergillus spp. nhd chia allicin
va cac hgp chat organosulfur c6 hoat tinh khang ndm cao
(Ankri & Mirelman, 1999; Borlinghaus et al., 2021; Bar
et al., 2022). Dich chiét xudt tli sa (Cymbopogon citratus),
giau citral va cac hgp chat terpene, ciing dugc ghi nhan
c6 kha ning tic ché cac loai ndm nhu Curvularia sp.,
Fusarium spp. va Aspergillus spp., v6i hiéu qua ro rét
& nong do tui 2 dén 6%; tuy nhién, hiéu luc phu thudc
dang ké vao phuong phap chiét xudt va d6 6n dinh cua
tinh dau (Burt, 2004; Ganjewala & Luthra, 2009). Trong
khi dé, cd ctit heo (Ageratum conyzoides L.) dugc ghi
nhan cé kha nang tic ché mot s6 loai Pyricularia sp.,
Fusarium spp. va Bipolaris spp. trong diéu kién in vitro
(Mai Nhu Phuong & Lam Son Minh Thé, 2024; Nguyén
Chi Cuong & Dao Thi Hong Xuyén, 2024). Bén canh
do, chitosan dugc xem la tac nhén sinh hoc c6 hiéu qua
6n dinh trong kiém soat bénh sau thu hoach. Chitosan
c6 thé tc ché tryc tiép nhiéu loai ndm gay bénh nhu
Fusarium spp., Colletotrichum spp. va Penicillium spp.,
v6i nong do hiéu qua thuong tii 0,5 dén 1,0%, thong
qua viéc lam thay d6i tinh thdm mang té€ bao va gy ro ri
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