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TOM TAT

Fusarium solani la mét loai nAm gay bénh hai nghiém trong trén cay ca chua. Chang tdi tién hanh xay dwng
phwong phap lay nhidm nhan tao F. solani trén la ca chua tach réi nhdm tao mé hinh thd nghiém thuan lgi cho céc
nghién ctru vé& bénh hai thyc vat. Bao tr ndm F. solani thu tr dia méi trwdng Potato Dextrose Agar (PDA) sau khi
nudi cay & 28°C trong 7 ngay dwoc si dung cho cac thi nghiém. Cac yéu té thtr nghiém bao gdm mai trwéng pha
lodng bao t& ndm, mat dd bao t& ndm, vat liéu 14 va thé tich giot dung dich lay nhiém. Quy trinh lay nhiém bao gém
k§ thuat nhudém trypan blue cho phép phéat hién md bi lay nhiém & giai doan dau. Két qua cho thdy qué trinh xam
nhiém ctia ndm dién ra thuan loi khi st dung méi tredng pha lodng 1/2 PDB véi mat dé 10° bao ti/ml, thé tich giot
lay nhiém |& 20-30ul, st dung la thir 4 tinh tlr ngon clia cay ca chua 6 tuan tudi. Quy trinh dwoc 4p dung hiéu qua
trong thi nghiém lay nhiém ndm F. solani d& danh gia hoat tinh khang ndm cda dich nudi vi khuan. Quy trinh nay c6
thé 4p dung trong cac thi nghiém lay nhiém ndm F. solani & cay ca chua hodc tham khao c6 didu chinh d& lay nhiém
trén cac cay trong khac.

T khoa: Fusarium solani, mé |4 tach réi, lay nhiém nhan tao.

Development of an Artificial Inoculation Method
for Fusarium solani on Detached Tomato Leaves

ABSTRACT

Fusarium solani is a serious pathogen of tomato plants, causing severe reductions in yield and fruit quality. In
this study, we developed and optimized an artificial inoculation method for F. solani on detached tomato leaves to
establish a convenient experimental model for studying plant diseases. Spores of F. solani obtained from Potato
Dextrose Agar (PDA) plates incubated at 28°C for 7 days were used in the experiments. Several factors were
assessed for their impact on F. solani infection, including the medium for spore suspension, spore concentration, leaf
material, and inoculum droplet volume. The inoculation procedure included trypan blue staining, which enabled early
detection of infected tissues under microscopy. The optimal conditions for fungal infection were obtained using 1/2
PDB as the dilution medium with a spore concentration of 10° spores/ml, a droplet volume of 20-30ul, and the fourth
leaf from the top of six-week-old tomato plants. The established method was effectively applied to F. solani infection
assays for evaluating the antifungal activity of bacterial culture filtrates. This protocol provides a practical tool for in
vivo inoculation of F. solani on tomato plants and can be adapted for other crop species.

Keywords: Fusarium solani, detached leaf, artificial inoculation.

nim lén t6i 159 triéu tdn (Akbar & cs., 2018).
Tuy nhién, cAy ca chua cling 13 d6i tuong tan

1. DAT VAN DE

Ca chua (Solanum lIycopersicum) la mot cong cua hon 200 loai bénh hai, ddc biét 1a cac

trong nhiing cdy rau mau cé gia tri kinh té& cao ndm gay bénh trong d4t nhu Fusarium,
nhat trén thé gidi, véi san lugng toan cAu hang  Pseudopyrenochaeta, Phytophthora,
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Colletotrichum, Verticillium va Pythium (Ma &
cs., 2023). Trong s6 d6, ndm Fusarium solani la
mo6t trong nhiing tdc nhan giy bénh nghiém
trong c6 kha néng tan coéng ciy ca chua 6 nhiéu
giai doan sinh trudng khac nhau khién cay chét
non, théi ré, théi qua cung cic biu hién héo,
xoan ho#c hoai ti trén than va 14 (Coleman,
2016). Véi nhiét do sinh trudng t6i uu khodng
25-30°C, ndm F. solani xu#t hién phé bién & cac
ving tréng trot tai khu vuc nhiét déi va can
nhiét déi (Ajmal & cs., 2023). Ndm F. solani san
sinh nhiéu loai bao ti khac nhau, trong dé cac
bao ti vo tinh bao gdm dai bao ti, tiéu bao ti va
bao ti hau déng vai trd quan trong trong kha
nang lay nhiém va phat tan ctia loai ndm bénh
nay (Ajmal & cs., 2023).

Trong nghién ctiu vé linh vuc bénh cay, lay
nhiém nhan tao trén mo 14 tach roi 1a mot
phuong phap dudec tng dung rong rai trong
nhiéu néi dung nghién cu nhu danh gia kha
ning giy bénh cta cic chiung ndm (Kumar &
cs., 2011; Akbar & cs., 2018), sang loc mtc o
khang ndm cua cac giéng cay trong (Foolad &
cs., 2015), hodc kiém tra hoat tinh khang nidm
in vivo cia dich nuéi vi khuan (Kefi & cs., 2015).
Phuong phap lay nhiém nay c6 thé thuc hién
trong khong gian nhé, cho phép kiém soat tot
diéu kién thi nghiém, gidm yéu cau vé thiét bi
nghién ctiu va han ché su that thoat nguén bénh
ra mdi truong (Foolad & cs., 2015). Mot s6
nghién ctu nhan dinh ring phuong phap lay
nhiém trén mé 14 tach roi 1a moét cong cu hidu
qua va dang tin cay giip bé tr¢ hoic thay thé
cho cac thit nghiém lay nhiém trén toan bd cay
trong (Kumar & cs., 2011; Foolad & cs., 2015).
Dang chd y, viéc 1ay nhiém ndm bénh trén mo
1a c6 thé két hgp hiéu qua véi k§ thuat nhudom
trypan blue gitip danh gia vé co ché& gay bénh va
quan sat ciac dién bién trong qua trinh xam
nhiém duéi kinh hién vi (Zhang & cs., 2020).

Déi véi ndm F. solani, s6 lugng cac nghién
ctiu thuc hién 1ay nhiém trén mé 14 ca chua tach
roi van con han ché& va chua cé cong bé nao dé
cap dén yéu té anh hudng cta cac nhan té trong
qua trinh lay nhiém. Xu&t phat ti thuc t& do,
ching t6i tién hanh nghién ctu vé diéu kién
anh hudng dén qua trinh lay nhiém nim
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F. solani trén 14 ca chua tach rci. Bén canh do,
quy trinh ap dung phuong phap nhuém hé sgi
nam bang trypan blue nham cho phép xac dinh
s xAm nhiém cua ndm ¢ giai doan dau lay
nhiém. Quy trinh dé xuat sé 1a tai liéu tham
khao cé gia tri cho cac nghién ctu lién quan dén
nidm F. solani va cay ca chua ciing nhu cac ciy
trong 1a vat chii ciia loai ndm nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Chtng nam F. solani HT39 phan lap tu dat
tréng rau mau, da dudc dinh danh bang phan
tich vung gen ITS va xac dinh c6 hoat tinh xam
nhiém. Ching ndm dugc bdo quan trong moi
truong thach nghiéng PDA & 4°C tai khoa Cong
nghé sinh hoc, Hoc vién Nong nghiép Viét Nam.

Cay ca chua 6 tuan tudi thudc gidng ca chua
ban hitu han VIP 1 (VA.83) va c6 kha ning chiu
nhiét (VietAseeds). CAy dugc trong trén gia thé
bao gébm d4t Tribat va xo dira (ty 1& thé tich 1:1)
¢ nhiét @6 khoang 20-28°C.

Chung vi khudn Bacillus sp. VNO06 dudc
phan lap tu dat vung ré cay ca chua va c6 kha
ning doi khang v6i mot s6 ndm giy bénh.
Chung vi khuén duge gitt gidng trong glycerol
30% 6 -20°C tai Khoa Céng nghé sinh hoc, Hoc
vién Nong nghiép Viét Nam.

2.2. Phuong phap nghién ctu

2.2.1. Phuong phap chuan bi dung dich bao
tir nAm

Dich bao ti ndm F. solani dudc chuén bi
theo phuong phap ctia Akbar & cs. (2018) véi
mot s6 diéu chinh. Nam F. solani dudc nudi cay
trén moi truong Potato Dextrose Agar (PDA) ¢
28°C, trong 7 ngay. Sau d6, bao ti ndm dudc
thu bang cach bs sung 15ml nude cdt khit tring
vao dia nudi cdy, gat nhe bé mit tan ndm bing
que cdy thay tinh v0 trang. Dich bao ti dudgc
hut va loc qua hai 16p vai mong dé loai bd hé sgi
nim. Tiép dén, dich loc chia bao ti dude chuyén
vao cac 6ng eppendorf, ly tAm 6.500 vong/phit
trong 10 phut & 20°C. Sau d6 dich néi phia trén
dudc loai bd, phan cin chtia bao ti ndm dugc



hoa vao 1ml nude cat vo trang. Ong miu duge
tién hanh ly tAm 1an 2 6 cung diéu kién. Cuéi
cung, cin bao ti ndm F. solani dugc tai huyén
phu trong ciac moi truong dinh dudng tucng Ging
¢ tung thi nghiém cu thé. Mat d6 bao ti ndm
duge xac dinh bing cach st dung budng dém
héng cau.

2.2.2. Phuong phap nhuém mé la sau lay
nhiém bang chat nhuém trypan blue

Mb6 14 duge nhudm trypan blue theo phuong
phap cua Fernandez-Bautista & cs. (2016).
Dung dich thudc nhudém trypan blue (Bomei,
Trung Quéc) bao gom cac thanh phan véi ty 1é
nhu sau: 10ml axit lactic, 10ml phenol, 10ml
glycerol, 10ml nudc cadt va 40mg trypan blue.
M4u 14 sau lay nhiém dudc ngam trong dung
dich thudc nhuém trong 45 phut. Dé loai bd chit
diép luc, mé 14 dugc ti€p tuc ngAm trong con
98°. Cac mAu 14 dude bao quan trong cén 90° va
ngam vao dung dich glycerol 60% trudec khi
quan sat bang kinh hién vi.

2.2.3. Anh hudng ctia méi truong dinh
duong pha loang bao tir va thoi gian ldy
nhiém dén kha ning xam nhiém cta nim
F. solani trén la ca chua tach roi

Bao tii ndm dudc pha lodng trong méi

Vi tri la
(tinh tir ngon)

Vi Hién Anh, Nguyén Xuan Canh, Dang Thi Thanh Tam

trudng Potato Dextrose Broth (PDB) 6 cac néng
d6 khac nhau, bao gom 1/16 PDB, 1/8 PDB, 1/4
PDB, 1/2 PDB va 100% PDB. O cong thic doi
chiing khong bd sung dinh dudng, bao td ndm
dugc pha loang trong nudc cat. Mat do bao ti
nam trong cac dung dich 1y nhiém 1a 10° bao tt
nam/ml. Thi nghiém st dung 14 ca chua & vi tri
tht 4 tinh ti ngon xudng 6 cay ca chua 6 tuan
tudi. La duge dit trong hop 16t gidy 4m va lay
nhidm béi cac giot dung dich bao ti ndm cé thé
tich 20ul. Sau 1-3 ngay lay nhiém, cac mau la
duge danh gia vét bénh bang méat thudng va
nhuém trypan blue dé quan sat sém cac d&u
hiéu xAm nhiém duéi kinh hién vi.

2.2.4. Anh hudng ciia mat dé bao tit nAm
dén kha nidng x4m nhiém cua nam
F. solani trén la ca chua tach roi

Nghién ctiu dudc tién hanh véi cac mat do
10%, 10% 10° va 107 bao ti ndm/ml trong dung
dich 1/2 PDB. Sau 3 ngay lay nhiém, mo 14 dudc
quan sat bang mit thudng, sau d6 nhudém
trypan blue va phan tich duéi kinh hién vi
nhim danh gia kha niang xdm nhiém ctia ndm.
Tu thi nghiém nay tré di, quy trinh quan sat va
danh gia md 14 néu trén duge ap dung théng

nhit 6 tat ca cic thi nghiém trong nghién ctu.

Hinh 1. Hinh thai mé 14 va vi tri 14 1Ay nhiém & cay ca chua 6 tuan tudi
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2.2.5. Xac dinh mé la phu hop cho qua
trinh 1y nhiém nhan tao ndm F. solani &
ciy ca chua

Céc vi tri 14 dudc st dung cho thi nghiém 1a
14 dinh ctia cac 1a thd 2-5 tinh tif ngon d cay ca
chua 6 tuan tudi (Hinh 1). Dung dich bao ti
nidm méat do6 10° bao ti/ml dugdc tai huyén phu
trong moi trucng 1/2 PDB.

2.2.6. Anh hudng cia thé tich giot bao tit
nam F. solani dén sy xAm nhiém ctia nim

trén la ca chua

Cac mtc thé tich khac nhau cta giot dung
dich lay nhiém dugc khao sat bao gom: 10pl,
20ul, 30l va 40pl. Thi nghiém dugc thyc hién
trén mo 14 ca chua thii 4 tinh tf ngon xudng,
dung dich bao ti ndm lay nhiém c6 mat d6 10°
bao tii/ml trong méi trusng 1/2 PDB.

2.2.7. Xac dinh hoat tinh khing ndm
F. solani ctua dich ngoai bao vi khuan

Vi khuén Bacillus sp. dudc nudi lac
180 vong/phiut trong moéi truong PDB 6 30°C
trong 3 ngay. Dich vi khuén dudgc ly tdm ¢ diéu
kién 10.000 vong/phit trong 10 phit 6 10°C dé
loai bd cin t& bao. Dung dich tiép tuc dudc loc
qua mang Syringe Filter (0,22pm) nham loai bo
hoan toan t& bao vi khuén, tit d6 thu duge dich
ngoai bao. Céng thic déi ching dude bé tri véi
dich bao ti 1ay nhiém c6 mat d6 10° bao ti/ml
trong méi truong 1/2 PDB. Coéng thtc thi
nghiém dudgce b6 tri véi mat dd bao ti tuong tu
trong méi trudng 1/2 PDB cung dich ngoai bao
vi khuén. Trén méi 14 ca chua, hai giot dung
dich 1ay nhiém tuong ting véi hai cong thic (d6i
chting va thi nghiém) dugc nho tai cac vi tri doi
xting v61 nhau qua gén la.

2.2.8. Bé'tri thi nghiém va xu Iy dit liéu

M&éi céng thtc thi nghiém dugce thuc hién
trén 21 mau la. Cac miu la duge dat trong hop
nhua kich thuéc 41 x 26 x 17cm, ¢ nhiét do
25-30°C, phan b theo phuong phap khoi ngiu
nhién hoan chinh. Dién tich vét bénh (mm?
duge do trén viing hé sgi ndm bAt mau nhudm
trypan blue bing phidn mém Imaged, dua trén
hinh anh chup duéi kinh hién vi Olympus SZ51.
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S6 litu duge xu ly théng ké bsi phan mém
GraphPad Prism 10.3.0.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia méi trudng dinh duéng
pha loang bao t& va thoi gian 1ay nhiém
dén kha nang xAm nhiém cha nim

F. solani trén 14 ca chua tach roi

Anh hudng clia mbi trudng dinh dudng dén
su xAm nhiém cta ndm F. solani trén mé 14 ca
chua duge thé hién & hinh 2 va bang 1. Sau 2
ngay lay nhiém, vi tri 14y nhiém & tit ca cac
céng thic khong c6 biéu hién lay nhiém. Dén
ngay thi 3, khong c6 su khac biét ré rang gitia
do6i chiing va cac cong thic 1-3 (Hinh 2). Trong
khi d6, & cong thic 4 va 5, giot dung dich lay
nhiém tré nén duc hon, déng thoi xuit hién
duong vién trdng bao quanh, cho thiy bao tu
F. solani ndy maAm va sinh trudng tét tai cac vi
tri lay nhiém. Tuy nhién, vét bénh chua rd rang
va kho xac dinh mtic 6 xAm nhiém.

O cac mo la dugc nhuém trypan blue, chat
nhuém sé d6i mau bao ti va hé sgi cia ndm véi
mau xanh dic trung. O cong thic doi ching, vét
bénh c6 dién tich rat nho, md nhat, khé quan
sat ngay ca 6 d6 phéng dai 30 lan va khong ghi
nhéan duge cdc ddu hiéu tén thuong trén mé la
(Bang 1, Hinh 2). O t4t ca cic cong thic con lai
v6i su bd sung ctia méi trudng dinh dudng, ndm
F. solani déu thé hién su x4m nhidm ré rang
hon so véi d6i chting (Bang 1, Hinh 2). Quan sat
mé 14 du6i kinh hién vi con ghi nhan cac vét
dom nau sdm mau 1a mo 14 bi tén thuong, dudc
kich hoat qua trinh chét ctia phan ting t& bao
thuc vat (Zhang & cs.,, 2020) (Hinh 2). Su
chuyén mau nau sam cla viung t& bao nay duge
cho 1& do su tich liy cia cidc sdn phdm mién
dich thuc vat, nhu cac hgp chat ROS, gitp mé 14
chéng lai tac nhan giy bénh (You & cs., 2023).
Su xuét hién ctia cac dom nau la bang chiing
cho thdy ndm bénh di xAm nhiém vao bén trong
md 14 ca chua va kich hoat phan ting mién dich
thuc vat. Cac d6m nau xuit hién & tat ca cac
cong thiic c6 bé sung dinh dudng va ting mat do
khi ndm phat trién manh (Hinh 2). Piéu nay
cho th&y bao ti ndm F. solani chi ¢6 thé nay



mAm va xdm nhiém thuan lgi trong méi trudng
¢6 chtia dinh dudng.

Dién tich vét bénh tang dan theo thoi gian,
dong thdi mau nhudm ciing tré nén rdé nét hon
(Bang 1, Hinh 2). Dén ngay thi 3, vét bénh &
cong thic 4 (1/2 PDB) va cong thic 5 (PDB) c¢6
mau xanh dam r6 rét hon so v6i cac cong thic
khéc (Hinh 2), cho thdy mat d6 s¢i ndm day dic
hon tai vi tri 1dy nhiém cta hai cong thtc nay.
Két qua ciing cho thay coéng thic 4 va 5 c6 dién
tich vét bénh 16n hon so véi cac cong thiic
con lai, v6i gia tri trung binh lan lugt la
17,80 + 4,44mm? va 18,01 + 4,52mm? (Bang 1).

Duya vao cic phan tich néu trén, méi trucng
1/2 PDB (cong thic 4) va PDB (cong thic 5) duge
xac dinh 1a phu hgp dé pha lodng bao ti ndm
F. solani. Trong méi truong giau dinh dudng nhu
PDB, toc d6 lay nhiém dugc ddy nhanh c6 thé gay
khé khén trong viéc phan biét mic dé man cam

Péichimg  CT1 CT2
(1/8 PDB) (1/4 PDB) (1/2 PDB)

(nwéc)  (1/16 PDB)

Ngay 2

Vii Hién Anh, Nguyé&n Xuan Canh, Bang Thi Thanh Tam

clia cac cay vat chu hodc mtic d6 gy bénh cta
cac chung nam (You & cs., 2023). Trong khi d6,
cac mdi truong giam dinh dudng, nhu 1/2 PDB,
duge danh gia 1a phtu hgp hon cho thi nghiém lay
nhiém nhén tao do vira thic ddy qué trinh san
sinh bao ti nidm, vita duy tri dudc tdc do lay
nhiém phu hop (You & cs., 2023; Ajmal & cs.,
2022). Bén canh d6, ching toi ciing nhan thay
méi trudng 1/2 PDB (ty 16 thé tich 1 PDB : 1 nudc
cat) thuan lgi dé st dung trong cac thi nghiém vé
kha n#ng khang ndm cua cac loai dung dich, khi
dé dang thay thé& thé tich nuéc cit bang dung
dich cAn danh gia. Do vay, ching t6i lua chon
1/2 PDB la diéu kién t6i uu dé pha lodng dich bao
tt ndm F. solani. Bén canh d6, thoi diém phu hop
va cho két qua 6n dinh dé danh gia hiéu qua lay
nhiém 14 sau 3 ngay lay nhiém. Viéc nhudém
trypan blue mé 14 giip danh gid mic d6 xam
nhiém chinh x4c hon.

CT3 CT4 CT5
(PDB)

Hinh 2. Hinh thai vé&t bénh sau 1y nhiém nam F. solani

G cac c¢ong thitc moéi truong dinh dudng khac nhau trude va sau khi nhuém trypan blue
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Bang 1. Tac dong ctiia moi trudng dinh duéng
dén dién tich vét bénh do nam F. solani & trén mé la ca chua tach roi

Dién tich vét bénh sau 1ay nhiém (mm?)

Cong thure
1 ngay 2 ngay 3 ngay
Déi chirng (nwoc) 0,39°+ 0,41 0,87°+ 1,69 2,16°+ 2,38
CT1 (1/16 PDB) 6,97° + 3,15 6,83°+2,34 8,96 + 3,51
CT2 (1/8 PDB) 10,74% + 2,82 9,417 + 4,42 14,55% + 4,73
CT3 (1/4 PDB) 8,45" + 1,94 13,20°+ 1,76 14,53 + 3,92
CT4 (1/2 PDB) 1,37°+1,70 6,80" + 5,85 17,80° + 4,44
CT5 (PDB) 0,63° + 0,42 13,16° + 8,13 18,01% + 4,52

Ghi chi: Nhiing chii cdi khdc nhau thé hién su khéc biét c6 y nghia thong ké gitia cdc cong
thic trong ciing 1 cét.

. 1A X . A
A. Vj tri Iy nhiém Vi tri lay nhiém sau khi nhu¢m trypan blue

Céone thige  trwéckhinhugm  B.Quan st C. D) phéng D. D) phéng E.Dién tich
g trypan blue biing mit thuong dai 30 lin dai 400 lan vét bénh (mm?)
CT1 18,14% + 3,41
(10* bao tir/ ml)
N 18,54% + 2,02
(10° bao tir/ ml) h ’
CT3
6 1. 3
(10 bao tir/ ml) 18,61“ o 4,54
CT4 .
(107 bao tit/ ml) 18,97" + 1,85

Hinh 3. M6 14 ca chua lay nhiém nam F. solani véi cac mat do bao t& naAm khac nhau
(Mi tén den: dai bao ti, mii tén tring: tiéu bao ti)

3.2. Anh huéng ctia mat do bao tit nim mat d6 bao ti khac nhau duge thé h~ién tai hinh
3. Sau 3 ngay, cac dau hiéu xAm nhiém ctia ndm
F. solani trén 14 ca chua tach roi khéng c6 su
khac biét rd rét gifia cac cong thtic, déu chua
Két qua lay nhiém ctia ndm F. solani v6i cac quan sat dugc vét bénh bang mit thudng (Hinh

F. solani dén kha nang xaAm nhiém trén la
ca chua tach roi
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3A). Sau khi nhuém trypan blue, cac céng thic
déu ghi nhan su xuit hién cta tan nidm tron
déu, ro nét tai vi tri 1y nhiém va khong cé su
khac biét dang ké vé dién tich vét bénh (Hinh
3B-3C, 3E). Tuy nhién, thi nghiém ctng ghi
nhan su khéac biét dang luu § vé hinh dang bao
ti nam F. solani gitia cong thiic 4 v6i cac cong
thic con lai. O cong thic 4 (107 bao ti/ml), phan
16n bao ti ndm F. solani c6 kich thuéc nho, it
hodc khéng chia vach ngéan, hinh dang tron hoéc
elip (Hinh 3D). Trong khi d6, 6 cac cong thiic
con lai, phén 16n bao ti ndm cé kich thuée 16n
hon, phan thanh nhiéu vach ngin va c6 hinh
ludi liém dic trung, gitp dé dang nhan dién khi
quan sat duéi kinh hién vi (Hinh 3D). Nhu vay,
két qua cho thay dung dich bao tit nAm F. solani

Vii Hién Anh, Nguyé&n Xuan Canh, Bang Thi Thanh Tam

4 cac mat do tu 10* dén 107 bao tit/ml déu c6 kha
nang xdm nhiém hiéu qua trén 14 ca chua tach
roi. Tuy nhién, cAc mat do 10* dén 10°bao ti/ml
duge cho 12 phut hgp hon do tao diéu kién hinh
thanh dudc cac bao ti ndm F. solani c6 kich
thuée 16n va hinh dang déc trung, thuan lgi cho
viéc quan sat va phan tich. Trong nghién ctiu vé
kha nang giy bénh ctia ndm Fusarium (gém 2
chung F. solani) trén 14 ca chua tach roi, Akbar
& cs. (2018) da tién hanh lay nhiém véi mat do
bao ti ndm 10°bao ti/ml. Dya trén két qua thuc
nghiém va tham khdo phuong phap nghién ciiu
ctia Akbar & cs. (2018), chiing t6i lya chon mat
d6 10° bao ti ndm/ml 1a diéu kién téi vu dé xay
dung quy trinh 1ay nhiém nadm F. solani trén la
ca chua tach rai.

B. Vi tri lay nhiém Vi trildy nhiém sau khi nhugm trypan blue

. A.Hinh  truéc khinhugm  C. Quan sat D. P phong dai E. Dién tich
Cong thirc thai la trypan blue bang mat thuong 30 1an vét bénh (mmz)

‘\‘

CT1
(L4 2)

CT2
(L4 3)

CT3
(La4)

CT4
(L4 5)

16,14*+ 3,51

17,66" + 3,83

17,96" + 2,79

15,25 £ 5,49

Hinh 4. M6 14 ca chua lay nhiém nam F. solani & cac vi tri 1a khac nhau

827



Nghién ctru xay dwng phwong phap lay nhiém nhan tao ndm Fusarium solani trén 14 ca chua tach roi

,
3.3. Anh huéng cta cac méd la ca chua
khac nhau dén kha niang xam nhiém cua
nam F. solani

Dic diém sinh 1y va hinh dang cia méu l&
c6 kha ning anh hudng 16n dén qua trinh thao
tac thi nghiém va két qua lay nhiém. Két qua
cho thay khéng c6 su khac biét vé dién tich vét
bénh khi tién hanh lay nhiém & cac vi tri 14
khac nhau (Hinh 4E). Tuy nhién, 1a tha 2 véi
dac diém phién 14 nhé va kém bing phing da
khién giot dung dich 1lay nhiém bi chay loang
(Hinh 4A-4B). Vét nhidém tai vi tri 14 tha 2
ciing bat mau thudc nhudm kém do mat do soi
nam thap (Hinh 4C-4D). O céac cong thic con

lai, cac v&t nhiém déu c6 hinh dang tron déu,
bat mau nhudém trypan blue r6 rang va khong
¢6 su khac biét dang ké vé dac diém vét bénh
gitia cac cong thic nay (Hinh 4B-4D). La thi 4
dudgc lua chon lam vat liéu phu hgp cho thi
nghiém nay do cé kich thuéc 16n, phién 14 rong
va bang phing hon so véi 1a tha 3 (Hinh 4A),
giip dé dang thao tac khi nhé dung dich lay
nhiém; dong thoi c6 d6 tudi sinh 1y non hon so
vé6i 14 thi 5, tao diéu kién thuan lgi cho qua
trinh xam nhiém ctia ndm. K&t qua nay tuong
tu v6i nghién ctiu ctia Tran Ngoc Hung & cs.
(2020) khi 1ay nhiém n&m gay bénh suong mai
d cAy ca chua cling cho thay 14 that tha 4 1a vat
liéu phu hgp.

A. Vi tri 1ay nhiém Vi tri ldy nhiém sau khi nhudm trypan blue

trwdc khi nhudom . B. Quan sit C. D§ phong D.Dién tich
Cong thire trypan blue bing mit thuwong dai 30 lan vét bénh (mm?)
- 'i. 3 : e ‘“t

CT1 d
(10 ul) 7,27¢ £ 4,93

CT2 18,54 £ 4,58
(20 pl)

CT3 23,94" + 6,01
(30 pul)

CT4 35,93 +£5,18
(40 pl)

1L mm

Hinh 5. M6 14 ca chua lay nhiém nam F. solani
véi cac giot dung dich cé thé tich khac nhau
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Buéc 2: Thu 14 non da hoan
thién hinh thai
(14 thir 4 tinh tir ngon)

Buﬂ'c 1:
Chun bi
cdy ca chua
6 tuiin tudi

15ml nuée
cao nhe tin nim
loc qua vii x6

Ly tim 2 lin:
6500 rpm, 10 phut, 20°C

BudGc 7: Nho giot dung
dich lay nhiém thé tich

>

bo dich ndi
giir 1ai ciin bao tir

Bu'éc4 Nubi chy
nim F. solani
trén PDA trong 7
ngiy

Buée 5: Thu
dich loc thd
chira bao tir nam

Buéc 6: Chuan bi dung dich bao
tir n4m lay nhiém:
- Méi trudmg pha lodng: 1/2 PDB

- Mat do: 10° bao ti/ml trén mo la

Vi Hién Anh, Nguyén Xuan Canh, Dang Thi Thanh Tam

Buée 3: ngg la trong
hop 16t glay am

20-30 pl

Buédc 8: Nhugm trypan blue

Soi kinh hién vi
dé phat hién cic
dau hiéu xam
nhiém ciia nim

3 .1‘ Budc 9: Quan sit va danh gia duwéi kinh hién vi

Hinh 6. Minh hoa quy trinh lay nhiém nam F. solani trén 14 ca chua tach r&i

3.4. Anh huéng ctia thé tich giot bao ti lay
nhiém dén sy xAm nhiém naAm F. solani

Két qua tai hinh 5 cho thady cac giot dung
dich bao ti ndm & ca 4 cong thic déu c6 d6 bam
tot trén bé mit 14. Sau 3 ngay, giot dung dich
lay nhiém 6 céng thtic 4 (40ul) dé bi vé va loang
theo gan 14 nén khéng phu hop dé ap dung
trong thi nghiém lay nhiém nhan tao (Hinh 5A).
Cac cong thtc con lai déu cho vét nhiém hinh
tron va phat trién déu cac huéng (Hinh 5A-5C).
Vét bénh 6 cong thic 1 (10ul) c6 dién tich nhd
nhat va ¢6 mau xanh mdé (Hinh 5B-5D). Trong
khi d6, cong thtc 2 va 3 (20-30ul) cho cac vét
bénh dién tich 16n hon gitip dé dang quan sat,
dong thoi dam bao tan ndm xAm nhiém bat mau
xanh rd rét (Hinh 5B-5D). Do vay, ching t6i két
luan rang v6i mat d6 bao ti ndm lay nhiém la
10° bao ti/ml trong méi trusng 1/2 PDB thi thé

tich lay nhiém phu hop 1a 20-30pl.

3.5. Quy trinh lay nhiém nam F. solani trén
14 ca chua tach roi

Tu cac két qua nhu trén, ching tdi dé xuit
quy trinh lay nhiém nidm F. solani trén 14 ca
chua tach roi véi 9 bude thé hién trong hinh 6.
Quy trinh lay nhiém nay vé cd ban tuong déng
v6i phuong phap lay nhiém nhan tao nam
Fusarium trén 14 tach roi dude thuc hién trong
nghién ctiu cia Akbar & cs. (2018) nhung c6
mot s6 diéu chinh quan trong. Khac véi Akbar &
cs. (2018), chiing t6i khéng tao vét thuong nhan
tao trén bé mat 14. Su khéc biét nay lam giam toc
d6 phat trién cta vét bénh, nhung ddng thdi cho
phép ndm thé hién kha nang xAm nhidém ty nhién
trén mo 14. Mot diém khéc biét dang cha y khac
nam & phuong phap danh gia hiéu qua lay nhiém.
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A

Doi chirng
(F.solani)

Thi nghiém
(F.solani + dich ngoai
bao Bacillus sp.)

Truéc khi
nhudm trypan
blue
B . Thi nghiém
Doi chirng (F.solani + dich ngoai
(F.solani) bao Bacillus sp.)
Ty 1§ mo 1a 100% 0%

nhiém nim (%)

Quan sat
mit thwong

D) phéng dai
30 lan

Hinh 7. Kha nang Gc ché& nam F. solani

. ne . A‘) . ~ ~ 2 y
cua dich nuéi vi khuan Bacillus sp. trén mé la ca chua

Nghién ctiu ctia Akbar & cs. (2018) st dung kich
thuéc vét bénh sau 7 ngay 1ay nhiém lam chi s6
danh gia. Pay 1a phuong phap phé bién, da duge
ap dung rdng rai trong nhiéu nghién ctu trude
d6 (Akbar & cs., 2018; Kumar & cs., 2011) vé61
uu diém la két qua truc quan va dé quan sat
bing mét thudng. Trong nghién ctu nay, ching
t61 k&t hop véi k§ thuat nhudm trypan blue va
rit ngin thoi gian theo doi con 3 ngay. Cach
tiép can nay gidp quy trinh c6 thé danh gia dudc
mtc d6 xAm nhiém ty nhién clia ndm trén mé la
trong thdi gian ngén, khi ma vét bénh con chua
quan sat duge bing mit thudng. Quy trinh nay
¢6 thé duge st dung dé kiém tra tinh khang
nam cua dung dich tiém ning, hoic déng vai tro
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nhu budc sang loc ban ddu nham xac dinh kha
ning xAm nh4p cia n4m vao mo l4.

3.6. Thit nghiém quy trinh lay nhiém nam
F. solani dé danh gia hoat tinh khang nim
ctia dich nuéi vi khuin

Ap dung quy trinh duge xay dung, ching toi
tién hanh danh gia hoat tinh khang nidm
F. solani cta dich nudi chung vi khuén Bacillus
sp. tiém n#ng théng qua thi nghiém lay nhiém
trén la ca chua tach roi. Sau 3 ngay lay nhiém,
cac cong thiic déu chua quan sat dudc vét bénh
bing mat thuong (Hinh 7A). Két qua sau khi
nhudém trypan blue cho thay c6 sy khac biét ro



rét vé mic do xAm nhiém ctia ndm bénh giiia
céc cong thie (Hinh 7B). O cong thic d6i chiing,
quan sat thay tan ndm cling nhu ghi nhan dugc
cac dau hiéu xAm nhiém trén 100% mo 14. Trong
khi d6, & cong thiic b6 sung dich ngoai bao vi
khuén, khong quan sat thdy su xudt hién tan
nam tai vi tri 1ay nhiém. Diéu nay cho thay dich
nuodi vi khuén Bacillus sp. ¢6 kha nang tc ché su
ndy mam cua bao tii ndm, tit d6 ngan chan su
xdm nhiém ctia ndm F. solani trén md 14 ca chua
mot cach hiéu qua.. Thong qua thi nghiém nay,
¢6 thé thdy day 1a mét quy trinh lay nhiém pha
hgp dé danh gia hoat tinh ctia dung dich khang
nidm. Viéc st dung mdi trudng 1/2 PDB dé pha
lodng bao ti ndm F. solani khong chi dam bao
hiéu qua xdm nhiém ma cdn thuan 1¢i cho viéc
phoéi hop véi cac loai dung dich cé tiém ning
khang nadm can danh gia.

4. KET LUAN

Trong nghién ctu nay, chiung téi da thu
nghiém mot s6 yéu t6 c6 anh hudéng dén hiéu
qua lay nhiém nhan tao ctia ndm F. solani, tit d6
g6p phan hoan thién quy trinh lay nhiém nhan
tao ndm F. solani trén 14 ca chua tach roi. Két
hgp v6i k§ thuat nhudm trypan blue, quy trinh
lay nhiém nay cho phép phat hién sém cac dau
hiéu xdm nhiém ctia ndm trén md 14 ca chua
ngay ti ngay thd 3 sau khi 1ay nhiém, khi cac
vét bénh vAn chua biéu hién rd rét duéi quan
sat bing mét thuong. Quy trinh nay hiéu qua dé
kiém tra hoat tinh khang ndm cta céc loai dung
dich va cting c6 thé ap dung nhu mot bude sang
loc ban ddu nhim danh gia kha ning xam
nhiém cua cac chung F. solani hodc tinh man
cam cua céc gidong ca chua. Ngoai ra, quy trinh
nay c6 thé duge tham khao va diéu chinh cho thi
nghiém l4y nhiém nhan tao ndm bénh trén mé
14 tach roi 6 cac loai cay trong khac.
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