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SUMMARY

Identification of Fusarium solani fungus causing wilt and root rot disease
on Sweet potato

Sweet potato (Ipomoea batatas (L.) Lam.) is the third major staple crop and the
second largest economic value in Viet Nam. The wilt and root rot disease, caused by
Fusarium solani, is one of the most important problems of sweet potato. The objective
of this research was to identify the fungal species causing root rot disease on sweet
potato. In this study, the samples were determined based on morphological and
pathogenicity. The morphology showed that all 9 strains belonged to Fusarium solani
and the conidiophores branch into thin, the macroconidia produced by F. solani are
slightly curved, hyaline and broad. Microconidia have thickened basal cells and
tapered, rounded apical cells. Fusarium solani also forms chlamydospores most
commonly under suboptimal growth conditions are also brown and round. Besides, they
induced typical symptoms of root rot disease on sweet potato. The results of this study
will be the basis for further researches to find the effective methods to control root rot
disease on sweet potato.

Keywords: Fusarium solani, identification, wilt and root rot disease, sweet potato.

L DAT VAN BE vua ¢ giai doan ton trit. O giai doan dau,
day va cu sé& bi thdi va muc, & giai doan
sau, cu thu hoach s& bi thdi va hoai tir bén
trong (Clark et al., 2013). Dac biét ¢ giai
doan sinh truong ngoai dong, nim
Fusarium solani gy tri¢u ching day coi
coc, & kém phat trién va ddi mau, tir d6
cdy khong hap thu chat dinh dudng lam 14
bi héo va hoa vang, cudi cing giy chét.
Ngoai ra, nAm bénh con giy hai trén cu
v6i vét bénh hinh tron c¢6 vong dong tim

Khoai lang ([pomoea batatas) la
ciy luong thuc v6i cacré culén, chira
nhiéu tinh bot, c6 vi ngot va la nguén
cung cap luong thuc quan trong (Clark et
al., 2013). Bénh héo day, thdi cu trén
khoai lang do ndm Fusarium solani gy
ra, 12 loai mam bénh giy anh huong vira
& giai doan sinh truong & ngoai dong va
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mau nau nhat va tdi, mé bi nhiém bénh
chuyén sang mau nau sim, bén trong cu
bi bénh cho théy cac ton thuong c¢o thé
kéo dai vao trung tam cua cu. Vét bénh
phat trién tré' nén khé va 16m xudng, doi
khi ¢6 thé nhin thay sgi ndm mau tring &
bén ngoai ctia vét bénh (Scruggs and
Quesada-Ocampo, 2016). Bénh xuét hién
khi cu bi ton thuong trong qué trinh thu
hoach (thu hoach khi dat qua kho hoic
qua 4m), xr 1y sau thu hoach (c tiép xuc
v6i nhi¢t do qué lanh hodc qua nong)
hoidc trong sudt qua trinh ton trit (Scruggs
and Quesada-Ocampo, 2016). Pong bang
song Ctiru Long 1a mét trong nhitng vung
c6 dién tich canh tac va san lugng khoai
lang 16n nhat ca nudc. Song song véi viée
tham canh ting vu nhdm gia ting san
lugng thi van dé dich hai trén khoai lang
ngay cang dién bién phuc tap, trong do
bénh thdi cit khoai lang do nAm Fusarium
solani gay ra la mot trong nhiing bénh
quan trong anh hudng dén ning suat cia
cdy khoai lang. Vi vdy, viéc xac dinh
chinh xac tic nhan giy bénh dé tim ra
phuong phap phong trir hi¢u qua la mot
trong nhimg van dé quan trong gép phan
giam thiét hai, gia ting ning suat va chat
lugng trong san xuat khoai lang.

II. VAT LIEU VA PHYONG PHAP

2.1. Thu thap va phan lip tic nhin
nim gay thdi cii khoai lang

Céc cu khoai lang c¢6 biéu hién tridu
ching bénh dién hinh va c6 mui dic
trung cta bénh thdi ¢ ngoai dong rudng
dugc thu thap, phan lap va tich rong ndm
gdy bénh dua theo phuong phap cua
Burgess va ctv. (2009).

2.2. Khio siat mdt s6 dic diém hinh thai
ciia nam giy bénh

Thi nghiém dugc bd tri hoan toan
ngau nhién, 1 nhan té (chung nam), véi 5
lap lai: Mdi ching nidm phat trién tir don
bao tir dugc nuoi trong dia petri chua 10
ml mdi truong PDA & diéu kién nhiét do
phong trong 4 ngay. Sau do, cac khoanh
khuan ty nim (duong kinh 4 mm) & mép
ria khuan lac duoc chuyén vao dia petri
chita 10 ml moi truong PDA, cac dia
dugc quan xung quanh bang paraffin dé
tao am do va dé trong diéu kién chiéu
sang - toi xen k& 12 gio & nhiét do 25°C.

Chi tiéu theo ddi gom duong kinh
khuén lac dé tinh tbc do ndm phat trién
trung binh mdi ngay duoc ghi nhan cho
dén 5 ngay sau khi nudi cdy. Cac dic
diém hinh thdi khuén lac, dic diém cia
bao tir (30 bao ti/ching nim) va dia dai
(30 dia dai/chung ndm) dugc ghi nhan
vao thoi diém 7 ngay sau khi nudi cay.

2.3. Lay bénh nhian tao trén cu khoai
lang trong diéu kién phong thi nghiém

Thi nghiém dugc bd tri v&i 5 lan lap
lai, mdi 1an Idp lai 1a 1 ct khoai lang. Cu
khoai lang c6 kich thudc déu nhau dugc
rira sach, khir tring xung quanh bé mat
bang bang con 70%. Ching bénh bang
cach cho 10 pl huyén phu nam (mat do
5 x 109 bao tir/ml) vao vét thuong trén bé
mat cu khoai lang (3 vét thuong/ct). Cu
khoai lang sau khi lay bénh nhan tao
dugc dat trong tai nilong c6 chua bong
gon tim 3 ml nudc cat thanh tring va dit
trong diéu kién tdi & nhiét do 25°C. Triéu
ching bénh dugc ghi nhin & cac thoi
diém 10, 20 va 30 ngay sau khi ldy bénh
nhan tao.
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2.4. Lay bénh nhén tao trén day khoai
lang trong diéu kién nha lwéi

Cay khoai lang khoang 2 thang tudi
duoc su dung dé ching bénh nhan tao,
nhitng cdy dugc chon dé chung bénh 1a
nhiing cdy phét trién tbt, khong c6 triéu
chtng bénh. Chung bénh nhan tao bang
cach tudi 200 ml huyén phu ndm (mat sé
5 x 10° bao ta/ml) vao mdi chau khoai
lang (5 cay/chau). Chau khoai lang sau
khi ching bénh dugc dit trong phong u
bénh c6 nhigt do 25°C, am do > 96%
trong 24 gio. Sau d6, cay dugc chuyén ra
nha ludi diéu kién anh sang binh thudng,
cung cip nudc dé tao 4m do6 thich hop
cho ndm phat trién. Quan sat va ghi nhin
triéu chung bénh trén cdy khoai lang &
thoi diém cay xuét hién triéu chimg bénh
cho dén khi cdy bi chét hoan toan.

2.5. Phan 1ap nim Fusarium solani tir
cac miu bénh sau khi lay bénh nhin
tao (Tai phan lap)

Khi két thic thi nghiém lay bénh
nhan tao (trén cu va trén day khoai

lang), tién hanh thu miu, phan lap va
tach rong nam dya theo phuwong phap
cua Burgess va ctv. (2009). Tién hanh
quan sat dac diém mau sic khuan lac,
hinh dang bao tir ndm cua cic miu tai
phan l4p dé khing dinh nim giy bénh
théi cu, héo diy khoai lang 1a nim
Fusarium solani.

I1I. KET QUA VA THAO LUAN

3.1. Thu thiap va phan lip nim giy
bénh thdi cii khoai lang

Mau bénh dugc thu thap trén cac
ruéng trong khoai lang tai 3 tinh gdém
Vinh Long, Pong Thap va Kién Giang.
Két qua phan lap duoc 9 dong nim
Fusarium solani gy bénh théi cu khoai
lang gdbm 2 dong Fs-KGl, Fs-KG2 thu
thap tr Kién Giang; 5 dong Fs-VL1, Fs-VL2,
Fs-VL3, Fs-VL4 thu thép to Vinh Long
va 2 dong Fs-DTI1, Fs-DT2 thu thap tu
DPong Thap.

Hinh 1. Triéu chirng bénh théi ct khoai lang do nam Fusarium solani gay ra
& diéu kién ngoai déng

* Triéu chung bénh: Vét bénh ban
dau c6 hinh tron va 16m xudng va co thé
thdy rd cic vong trong dong tdm bén trén
bé mat vét bénh. Cac cu khoai lang khi
dua vé & bénh khoang 24 gio thi thiy soi
ndm tre'ing moc bao phu bé mit vét bénh,
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nhan cia Wang et al., (2014); Da Silva
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ct khoai lang do nim F. solani gay ra
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3.2. Pic diém hinh thai ciia khuén lac

Hinh dang khudn ty cioa cic miu
phan 1ap khé gidng nhau, sgi ndm c6 mau
tréng hodc khong mau, hé soi ndm phan
nhanh va c¢6 vach ngin. Nam F. solani

phat trién nhanh trén méi truong PDA &
nhi¢t d6 26°C va hinh thanh tan nim c6
hinh thé toi x4p hodc bang phing trén
mai trudng nudi cdy. Mt trén tan ndm co
mau tr’fmg, mat dudi cé mau kem.

Hinh 2. Dac diém khuan lac nAm Fusarium solani gay hai trén khoai lang
& thoi diém 7 ngay sau khi nuéi cay trén moi trwong PDA
A: Mat trén va B: Mat dwdi clia dong ndm Fs-KG1; C: Mat trén va D: M&t dwéi cla dong ndm
Fs-VL1; E: Mat trén va F: M&t dwéi ciia dong ndm Fs-DT1.

3.3. Dic diém bao tir ciia cic chiing nam

Qua qua trinh quan sat theo doi su
phat trién bao tir cia 9 chung ndm phan
1ap cho thiy c6 3 dang bao tir xudt hién 1a
tiéu bao tir, dai bao tir va bao tir 40, ngoai
ra con co canh bao dai mang bao t dinh.
Tiéu bao tir dugc hinh thanh khoang 12
gio sau khi nuéi cdy, tiéu bao tir co dang
hinh try hodc hinh triing co6 thé c6 1 vach
ngan hoac khong c6 vach ngan (Hinh 3A)
va ¢o kich thudc dao dong tir 8,9 - 9,8 x
3,45 - 3,95 um. Pai bao tir dugc ghi nhan

nhidu & thoi diém 5 ngay sau khi nuéi
cly, dai bao tir da s6 c6 dang hinh liém
thuong c¢6 2 dén 5 vach ngin (Hinh 3B)
va ¢o kich thudc dao dong tur 21,8 - 26,5
x 4,2 - 5,05 pm. Bao tir 4o duogc ghi nhan
& thoi diém 10 ngay sau khi nudi cdy (day
1a lac soi ndm phat trién day dia va moi
truong PDA ciing d3 hét dinh dudng),
bao tir 40 da s6 co dang hinh tron (Hinh
3C) va c6 duong kinh dao dong tur 7,85 -
8,95 pm. Canh bao dai c6 chiéu dai dao
dong tur 85 - 100,4 pm (Hinh 3D).

Hinh 3. Dac diém bao tir cia nAm Fusarium solani gay hai trén khoai lang
(A): Tiéu bao t&r; (B): Dai bao tir; (C): Bao t&r 4o va (D): Canh bao dai mang bao tir dinh

Két qua vé& dic diém hinh thai cua
khudn lac ndm Fusarium solani va dic
diém bao tir ciia ndm F. solani ghi nhan
bén trén phu hgp vdi ghi nhan cua Wang

et al, (2014) vé dic diém coa nidm
F. solani géy bénh cu khoai lang sau thu
hoach & Trung Qudc.
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3.4. Triéu chimg bénh théi cia khoai
lang do nidm Fusarium solani giy ra &
diéu kién phong thi nghiém

Ca 9 dong nam phén lap déu co kha
nang gy bénh trén cu khoai lang, triéu
chtig bénh bat dau xuat hién ¢ thoi diém
10 ngay sau khi ching bénh nhén tao
(NSCB). O 10 NSCB, vét bénh trén bé
mat cu khoai lang c6 dang hinh tron va
16m xudng, xung quanh vét bénh c6 hién
tuong nhiin nudc. Pén 20 NSCB, vét

Brcegt Busar
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i
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bénh 16n dan xuét hién rd cic vong dong
tam, c6 mau nau nhat va t6i va quan sat
thiy soi nidm tring phia trén bé mat vét
bénh. Pén 30 NSCB, céc vi tri vét bénh
mé bi hoai ttr va c¢6 mau den dén nau, méd
bi nhiém bénh chuyén sang mau nau sam,
cit cu bi bénh cho thiy cac t6n thuong c6
thé kéo dai vao trung tim cta ca (Hinh 4).
Céc tri¢u chung mo ta trén tuong tu voi
triéu chimg bénh ngoai déng quan sat
duoc qua qua trinh thu thip mau.

-

wéve cit

Hinh 4. Triéu chirng bénh théi ct khoai lang do nam Fusarium solani gay ra
va doéi chirtng nwére cat & thoi diém 30 ngay sau khi chiing bénh nhan tao

3.5. Triéu chig bénh do nim Fusarium
solani giy ra & diéu kién nha lwéi

Két qua ghi nhan trong diéu kién nha
ludi nhu sau: Bénh bit diu xuét hién &
thoi diém 7 NSCB véi triéu ching 1a mot
s6 1a khoai lang bi héo, khi nh6 b ré cay
1én thi phan chép cta r& non bi thdi hoa
va ¢6 mau xam den, khi cit mach dan ra

thi mach dan khong bi hoa nau. bén 14
NSCB, 14 khoai lang bi héo nhiéu hon, ré
bi thi hoa va c¢6 mau den, tuy nhién
mach dan van khong bi hoa nau. Dbén 21
NSCB, 14 ctia day khoai lang bi héo hoan
toan, ré cdy bi thdi den tuy nhién mach
dan khong bi héa nau (Hinh 5).

Hinh 5. Triéu chirng bénh héo day khoai lang do nAm Fusarium solani gay ra
va nghiém thirc d6i chirng nwéc cat & thoi diém 21 ngay sau khi ching bénh nhan tao
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Tri¢u chiing ghi nhéan khi chung bénh
nhan tao phu hgp vdi mi€u ta cua Yang et
al., (2018) vé triéu chimg bénh héo day,
thdi ca khoai lang do ndm Fusarium
solani gy ra & Han Qudc.

3.6. Pic diém nam Fusarium solani sau
khi tai phan lap

- Mau sic tan ndm: Nhéan thay khi
nam phat trién trén moi truong PDA, cac
tan nAm F. solani c6 mau tréng, cac soi
nam bong x6p (Hinh 6A va 6B).

- Bao tr nAm: Quan sat nim F. solani
trén kinh hién vi cho thdy cdc miu nim
phan 1ap c6 3 dang bao tir: tiéu bao tir dang
don bao, hinh bau duc, dai bao tir co dang
hinh 1iém va ¢6 3 - 5 vach ngan, bao tir 40
c6 dang hinh tron hodc bau duc, c¢6 vach
day va c6 mau nau sam (Hinh 6 C va 6D).

Nhu vdy, qua quan sat dic diém mau
sdc tan nam, hinh dang bao tir ctia cac mau
nam tai phan 1ap cho thdy cic mau nam
nay phu hop véi miéu td cia Vi Triéu
Man va ctv. (2007); Agrios (2005) vé nim
Fusarium solani giy bénh cay trong.

=
tﬂ-:

. f.i!lll‘l'ff'ruE

Hinh 6. Dac diém khun lac va bao tir nAm ndm Fusarium solani gay hai trén khoai lang
& thoi diém 7 ngay sau khi nuéi cay trén méi trwong PDA
(A) va (B): mat trén va méat dudi ctia khuan lac ndm; (C): Tiéu bao tt va dai bao ti;
(D): Bao ttr 40 cGia ndm Fusarium solani sau khi tai phan lap

IV.KET LUAN VA BE NGHI

- Ca 9 dong ndm gay bénh héo day,
théi cu trén khoai lang déu thudc loai
Fusarium solani.

- P& nghi dinh danh dén loai bang
phuong phap sinh hoc phan tor va nghién
cuu bién phap phong tri bénh trén khoai
lang do nam Fusarium solani gdy ra bang
bién phap sinh hoc.
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