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Occurrence of Fusarium Surface Rot on Sweet Potato
Caused by Fusarium commune

Hyo-Won Choi'*, Sung Kee Hong', Young Kee Lee', Young Ju Nam', Jae Geum Lee' and Chi Jung An’

'National Academy of Agricultural Science, RDA, Suwon 441-707, Korea

*Yeojusi Agricultural Technology Center, Yeoju 469-800, Korea

ABSTRACT : In June 2013, surface rot symptoms were observed on sweet potatoes (lpomoea batatas) in Yeoju city, Korea. The
lesions were circular, light to dark brown, firm, dry, and superficial. The diseased area became sunken in older tissues, and the
symptoms usually did not extend deeply into the flesh. Seven isolates of Fusarium species were isolated from diseased sweet
potatoes. All isolates were identified as Fusarium oxysporum based on morphological characteristics on CLA medium. To confirm
the identification, molecular analysis of elongation factor 1 alpha gene was conducted. Among the isolates, however, four isolates
were . commune, and three isolates were F. oxysporum based on the DNA sequence data. Pathogenicity was tested using agar
block inoculation on wounded or unwounded sweet potato pieces. Lesions were observed on wounded sweet potato pieces after
7 days inoculation in only . commune isolates. This is the first report that . commune causes Fusarium surface rot of sweet

potato in Korea.
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TUHellA] arTtutel] WAS= 8-S Fusarium oxyspo-
rum f. sp. batatas®l 23+ FZRIIH, Ceratocystis fimbri-
ata®l] 23 HLFHE 5 13707} LQ glom, 53] g
220 o|&Jel| Fusariumvtoll 3+ ¥WNZ= E graminea-
rum, E oxysporum, F. solanioll ©]g+ -5 (Fusarium
rot)°] LA ATH2]. T 2Rl E communel]
o3 Fu ] Aol tigk Hale glom, wsollA
= o] ol E oxysporum3} E solani 5°] HAsh= A=
L_ﬂoi ATH3,4].
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~15°C, °F 85%4 &S F4A
FE2A TZW_E R QFa1 TS
Folg/de Eﬂl‘%%ﬂl skated QA Zl)=o] T Y=
E4E 71Xt} (Fig. 1B). 79 o] 7]
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Fig. 1. Symptoms and mycological characteristics of Fusarium surface rot on sweet potato caused by Fusarium commune, A-B,
Typical symptoms with circular, light to dark brown, and firm on root tuber; A, B indicated the external and internal symp-
toms, respectively; C, Symptoms on wounded root tuber artificially inoculated with E commune (upper) and control (bottom);
D-E Microscopic images of macroconidia; (D), microconidia (E) and chlamydospores (F) of E commune. Bar: D =20 um, E
and F =10 pm, G: Top and bottom view of E commune cultured on PDA after 7 days.
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s 28] St He 227 A3 229
ZAARAZE 5%5 mm Z7)= ZE}F 1% NaOCl &4 ¥
Atslal Wi R Al g & 319453 e o]HE o]
&3te] E715 AAskL S A] (water agar)oll X133}
Aok, X 5~7d & ARt 7#E 2 2 XE FusariumtS
A} FE)ate] ZAHARIA] (PDA) AFAR Aol &4 Bl
Fa}ar, o] FFZ 10°Coll RAsPAX] Aol ARE3ISIT.
228 Fusariumvte] 718H4 592 PDAB|A|9} CLA(car-
nation leaf agar)ilj Aol ¥-S vl F3te] ZALSAT

PDAYIA %8 797t 35~45 mm &S, 715 FAR=
Aol A @2 FEAS ERAIT. 759 S 249
Al @2 Bepdlo)an, FIH-L o Fg- A Ujx] HeEpds o
Ak (Fig. 1G). NP EALL} AR}, SUEAE BT PA
skt XA T2 3719 Auks 7Y =717} 243~
42.1x3.7~45 umo | AHFAR] 25 Zgo|th(Fig. 1D).
AYIA= F2 Aulo] lom, =717} 5.1~10.5%2.0~3.6
pmo]iL FE ol MG oA <t -2 o] ATk (Fig.
1E). A= AL S3olu ddtel] AdElom, A7
= 9.2~9.7 um©|ATH(Fig. 1F). ©]9F 22 T8k 54 A}

Aol of3)| WRte| A B2l 7709] Fusarium 5= F
oxysporumS-=Z 57 = ATH(Table 1).

T8y Fusariumit-2 A 9 BARE ] Bk} 271,
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HE3lA] ¢27] witell DNA 97148 #48 53 Alsd
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123+ & vl|sled CTAB-phenol'.©Z genomic DNAE
£-2SFAT}H5]. Translation elongation factor 1-alpha(EF-
la) A7) A7IME E4E 918k EF-1(5-ATG GGT
AAG GAA GAC AAG AC-3)3} EF-2(5-GGA AGT ACC
AGT GAT CAT GTT-3') Zele|HE A-83le] PCR 5%
aHAcHe). %€ PCRAME-S Wizard SV Gel & PCR
Clean-up System kit(Promega)& AM8-3}] AAI$H £, PCR
S5-§ xeto|HE ©]831o] direct sequencingst] H71A4
S 2 248 271X ELS Clustal W AZES]
o}E o]&3te] HHSINL, nucleotide®] -FALEE AlLks)
AH7). ABS= MEGA 4.0 Z213-8 0]-83}9] neigh-
bor-joining™Holl &J3l] 235

H 54 A 3l E oxysporum S 2 S7E AR
77N T EF-la 714G &40l 9Jste] 47 5= E
commune, 37\ T~ E oxysporum® =2 5= Tk (Fig.
2). ©] & F commune 73] NC13-024, NC13-025, NC13-
028 Z¥Z} KJ525719, KJ525720, KJ5257223 E oxysporum
T2 NC13-021, NC13-026 242} KJ525723, KJ525721
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Table 1. Comparison of morphological characteristics between the present isolates obtained from sweet potato and Fusarium

species described previously

Fusarium Characteristics
. Structure
Specics Present isolates Reference’
Growth rate (mm/day) 5.610.7 5.1
Aerial mycelium Abundant, white Abundant, white to orange white
Microconidia Shape  Oval, cylindrical, straight to slightly curved ~ Cylindrical, straight to slightly curved
Size(pum) 5.1-10.5x2.0-3.6 4.0-8.0x2.0-4.0
Macroconidia Shape Fu51form' with a shgh.tly curved . Fusiform with a slightly curved
apical cell, straight apical cell and a foot shaped basal cell
E commune
Size(um) 24.3-42.1x3.7-4.5 22-38x3.8-4.1
Phialides Shape Monophialides Monophialides a.nd. occasionally
polyphialides
Size(um) - 10-44
Chlamydospores 9.2-9.7 um diam, smooth, 8-12 um diam, smooth,

intercalary or terminal

intercalary or terminal

Growth rate (mm/day)

Aerial mycelium

Microconidia Shape
Size(pum)
E oxysporum  Macroconidia Shape
Size(um)
Phialides
Chlamydospores

6.0£0.5
Usually rather abundant
Oval, elliptical or kidney shaped
5.8-9.6x1.6-3.8
Straight to slightly curved
34.9-41.9x4.7-5.4
Short monophialides

6.6-7.5 um diam, smooth,
intercalary or terminal

7.5
Usually rather abundant
Oval, elliptical or kidney shaped
5-9x2.4-3.0
Straight to slightly curved
27-42x3.0-4.7
Short monophialides

7-11 pm diam, smooth,
intercalary or terminal

‘Reference: E commune described by Skovgaard et al. [5], and F. oxysporum described by Gerlach and Nirenberg [9].

JIS25719F commune (NC13-024)

J525720 F commune (NC13-025)
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KF225015 F oxysporum

KI525721 E oxysporum (NC13-026)

48K 1525723 F oxysporum (NC13-021)

FI939715 E solani

0.02

Fig. 2. Phylogenetic tree of Fusarium species isolates from root tuber of sweet potato based on the sequence of the translation
elongation factor 1 alpha gene. The tree was generated using Neighbor-Joining analysis. The number in each branch indicates
bootstrap values obtained after a bootstrap test with 1,000 replications.
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Table 2. Pathogenicity of Fusarium commune and E oxysporum
isolates on root tuber of sweet potato by artificial inoculation

Pathogenicity® of tested isolates

Fusarium Isolate on root tuber of sweet potato
species
Wounded Unwounded
E commune NC13-025 + -
E oxysporum NC13-026 - -

Control - _

‘Pathogenicity was rated based on the lesion formation seven days
after inoculation. + =above 10 mm of lesion diameter; — = no
symptom.

73taL, BarE 33 AlHE F, el Az R
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o BTE SR B2 7o A7, ATk 5
A7l 5 PDA WA S SefEdth. 22| I
sAAER EEkY vl WAl 25°Ce] i ]el =
A F59 258 FARFHS. HE 79 ¥, E commune

=

[}

o 2 o ox 32

g

A s Wute] FAEALL, EFIME BA o] Y
WA 2kt (Fig. 1C). B=38F E oxysporums: 35S 2+
9 BE AT = A o] TEER] FATH(Table 2).
Fusarium commune Fl=ol|l A 1] fHo) SE)¥SHS
do7|E Ao F Hixo] glon, nFEE AL o]
Zoll= E oxysporumS 2 FeA AATHS]. wEhA] o]l
E oxysporum© = BI1E ¥HUgo] E communeL 2 A
2 7Fs/dol slow, oo thgk A7t Bad A= A
ZrETy

ot o] aiTu} S SAA g HddS
T8 EA43 DNA 971ME B30l 25l E communel-
2 3N, o] & it o] Slse] &I
A}, v B AdE BEUZ o] WS Fusarium com-
mune Skovgaard, O’'Donnell & Nirenberg®ll 2]$F 3170}3%
Ao g grgstarat e, ol IufjollA A5 Bar
== Aot

A (@]
b | .

20139 64, 7% AFAlNA A FA e

R

(o3
i

=l
s
M
o
ry
o
=

11
fu
EN
X
=
ol
N
2
pod)
)
ol
i
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