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Mycelial growth and days required for sclerotial formation(DRSF) in vitro, and disease incidence of infected
plants in the field were investigated to evaluate disease resistance of nine garlic cultivars against two species of
Sclerotium causing garlic white rot. There were differences among mycelial growth and sclerotial formation of
two white rot pathogens on different garlic cultivars in vitro. Mycelial growth showed the highest level on the
clove of ‘Daeseo’. Sclerotia of two white rot pathogen were formed the earliest on the clove of ‘Kodang’ and
the latest on the clove of ‘Namdo’. In field trial all of nine garlic cultivars were highly susceptible to Sclerotium
cepivorum and cold-type garlics were less susceptible than warm-type garlics. Meanwhile garlic cultivars used
showed differences among resistant responses to Sclerotium sp., forming large sclerotia. All of warm-type gar-
lics showed highly susceptible response, but three cold-type garlics, ‘Seosan’, ‘Danyang’ and ‘Yechon’ showed
moderate resistant response and ‘Euisung’ showed resistant response. To evaluate cultivar resistance of gar-
lics quantitatively disease progress curve was transformed as linear regression equation. Among the intercept
(early disease incidence) and the slope (disease infection rate) obtained from the transformed equation, final
disease incidence, and area under disease progress curve(AUDPC), AUDPC was the most effective to evaluate
disease resistance of garlics to both of white rot pathegens. There was little correlation between mycelial
growth and sclerotial formation on garlic cloves in vitro, and epidemiological parameters (early disease inci-
dence, final disease incidence, disease infection rate, AUDPC) obtained from the field trial. Mycelial growth of
S. cepivorum was positively correlated with final disease incidence and disease infection rate obtained from
the field trial, meanwhile DRSF was negatively correlated with the epidemiological parameters.
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Fig. 1. A stripe of thin mycelium formed on potato dextrose agar
by dual culturing with Sclerotium cepivorum (right) and unidenti-
fied Sclerotium sp. (left) forming large sclerotia. Bar indicates
1.0 mm.

1996). S-evtetll e S8 Sl 2 1989 A &L
2o HAY vEiME)elM A B4R ol mle F
A9l 2 A
uhs Al =] ol A H‘*EE]U%
1990; & &, 1996). ©] H 2]% so] vlE2 &
s g o, 3, F9 2 vellE wAET 2
2 WAE A3 G897 A Aot $ehtel
S SRS gE e A% +8(3F 7 340~570 pm)
YAt Sclerotium cepivorum3 T 3
(420~750 pm)yS At Sclerotium sp. 5 F 71X HY
Z(Fig. ol 2lsl TP HETHCho 5, 2003). EFHs] %
A AEE FE57t AR PATE ATl TEHA B
A2 YMM = Az Tz Aol uj Z 231}t vl
saRe gl st T2 AYATEZE Sanchez-
Pale 5(2001)°] wlE &% ‘Positas 750 4’2 ‘Positas-0" <+
‘Chileno Santa Martha’el] Bl SAW-eF8W o) )5l
o] Atial Kk vh glow, u?q]oﬂxib Lee 5(1998)
o] 8. cepivorums F-A18te] FUlA e = o
}\11 \/I-EZ-_ IGgE =2 ¥
2 XEZXANM £avRE 4
HEAAH o g vk FFAIA
7] PN e dosle T
B2 IRZAANN AlRE FY3=
ok dgE
med 2 gL

ir
=
Sl gk A3 A& 78] A5t in vitro
<3} )

to o & b

= = OFF O =1
o,-o/}}\—]o = %kof ‘%‘_:'T

£ qusé%}oﬂ A Rk o} Aol AREI
o]

In vitrol A9 vEF5Y YA SFRY TS ¥
A &A. InviroolX 8 F 7HA) vheE A

o

o M=FFE WS A flste] AAE 0.5%
atgle|EZ 2ol ELY o —”31 =3 7
FAZ Zsich ¥ 2] fod @
D 5 (12X 6X 20 cm)2] vl EL&%J F
&S 23 ”ﬂ' £ A7hste $4
#H Qo) BdEE HFEL HF 9
A At ‘?’:}0]' IF ol Y2 HF 7Y Foll 2
= AT Wed HEe AR R A el
AR GNP A E T IS F S0l
Ixl2loll A A73e) 6mmel ZE2AREE o] &
S AHT AWl FAPE A #o) 9
£ St A ke F5E A Ee A
ﬂ“ﬂ,‘ FANE 2Aste] H7EEA T
ERZANA FHASFHell AP vHEe] FFAY
A4 24, A=A AR T s
58 AHES ZAB] Atk S cepivorum TS
& J3HE Sclerotium sp.©] LAE T viES F
2 9E3 vhs 2 27E ASdFEE oY FE
515/‘}5}93\‘:} Eﬂﬂsﬂ% P8t Sclerotium sp.oll Tt 3
= Fyo] AlEdE 24 g
o7 Fygsded, s.
06plv0rum°ﬂ EH?& FEAYH /\]3&% B kAol Askal
d Mt A= ‘4% ‘—XJOH A OIHEF2 MTYE
HHs] A&

x7ol 28myel] FILF E.‘iﬂl Begosm A 23

n ok

U

o Mo ox ¢

{o

==

o4 o o

Ho) T2 MAHTE 3 v} vpsS Aol IA AF)
A Wol vkl AL Feld e o3| uiss T
WE HEeRon, U5 F AAUCEE T 097
TE ZAEATE S cepivorumdl] tE FEA I A
° wEy mRoz st



nkse] Sl o
A SAYYol Y nEEFFH APY Y. F
7 AR g g nieEEE A4 =g
Sl e Astel, FEUL o13FEE WY 27
A3 F A5 zAlele] dojd W AAFHE EA
ﬂﬁ']iﬂiﬁiz%ﬂ SAS8.0S ol-&3to] 7] THAES I
AL HARLE e FSE AR AE 7
ZHe] B AN 2R (yE ) HARSECIE7])
g T3l ZH7he) A dEd ARAFRYE T3k

A GH) eI L
Asstar] Astel 2 &
Bk F5E AP
BFAAY P A

st

A4 FYEe 99
A% 8 FYPA.

k=l

=1

=

o
L

O_L..O

ok

2

aagFe] FANGH F5A

g F3Ez 2AY 23 U7
p FAHIFE W
F, WY vhsdl
WIS A Bk tAES 1%
Y vhgel GgEH 93N B

3E &
Ay EF

*7]

n

Al (el

HHEAN g7

uhs WA F 71

s

Zo] M=
oA =Tt S. cepivorum®]
FoM =R, g

Aoz vepi

A Eg].oi\:]. S| W Iy
el

A (AUDPC)Z

R ‘%J

he

A
AEE, W
g

SHeERY 24

ixﬂ/gj'_o_

=X

Sclerotium
:]—_;_1:}-2 ul 9,].1:

{Table 1) wehA] FAE vkE F XS 19, $4

Yot

7 e EFo) Hlsl 2 Ak

Sclerotium sp.2] -3

d, thAF

=

"L‘»_OAO’

—L'Os ]

. A

Z B4z QBN T 7N FAWF 2T
Row Vet

IGE| A=
= 1:]-0]:%_ SAS

1O,

HE 510

1O

Table 1. Mycelial growth of two species of Sclerotium, S.
cepivorum, and Sclerotium sp. forming large sclerotia, artificially-
inoculated on cloves of nine garlic cultivars

Cultivar

Mycelial growth

Days required for
sclerotial formation

Sclerotium sp. S. cepivorum Sclerotium sp. S. cepivorum

Daeseo
Kodang
Danyang
Euisung
Seosan
Yechon
Koheung
Namdo
Wando

25.0
22.0
222
20.6
21.0
18.6
20.6
19.5
22.1

30.6a
30.1a
28.6 ab
28.6 ab
26.8 bc
255¢cd
24.5 de
24.1de
230e

16.0
10.0
16.0
16.0
16.0
16.0
16.0
18.0
16.0

160a
100c¢
13.0b
13.0b
16.0a
13.0b
13.0b
16.0a
13.0b

FEAde] ek 107
AEL HE 16Y Fol, 283 FEZTS JF T 18Y
Toll 7P =4 AFEE Aoz YeldT S cepivorum

o FHEYE BB TIFANE 4F F 1090 A

99 2 liFol
=

©,
ot T

=5, FUAUDTA HAES HAE 16

457 Assle Ao veht B

40 A9 ASE e, AL o
3 @

An)
o d

A Ué*éﬂgiouﬂ, HEE QA ©
o2 ekt olgel FE79] A
adspel glojM e Zpol7t AN FF
AolE B Aoz FEHU

SHA T 7R el HUAS v AdEdIM e
A ARPHLZLQLTE VIFLRE HUHE o st
S A= Sclerotium sp.o VIS S. cepivorum©]
AMAEEE BEY AAPHE BE o= vy S
cepivorum®] R4S FAd3t= Sclerotium sp.ol| H3l W
Heo] & Aoz A=A

IRAZANA Y FAAFTAYYA A vl FFA

T4, o EBE Suusaadd da xasw 4=

Oki
:;1‘
Fﬂ\l e oft

2
ok

e]
2%

W% |
i

o\

ol

2

lo

)

ke

i T‘N
>

rfr

L

ok

B

e

Ay}

o,

.|

lo
b
i3
o
o
el
e
o
=X
‘5
[of
ETE
s BN
o M ox
& oo
i
to
E,
iy
tlo
RN

u
NN
>
Ol
3
)
ul
o\

ERCY
ok

of
e,
kT

I

2
>
oh

<l
ON o}«
i
(3]
>
e
:Lol'
A

L of

X
rr
1o 9
oX,
o\
2
X
2
ol
o
»
(]
>
9
o
i
32
£

me ogh fr Y mE 2

=
R
o
=2
_>1:
sl
o

o N

~

.

3

rir

ue

>

o

=

i

1o,

ol do = X X o ofN do oy
e

1

ofN

iy

o

i

B

30 Hir

K orlo
LB
N

¢

T
1

ok

o

i

8

£

l;L

ot

=
;2

=2

)
o

=

ok

o

!

rr

7k

ol
"

, ;‘V\}Z‘ o8 Ve oL
2 YeERGTH(Table 2). 4E&4
cepivorum®ll t3ted 50%°17%

o
h
oX
of

of

2
ofi

o

2L
o

H 52
fr

ofi

b
2o o o

& |z

oX

o
Mog

o
I

)
o

2o

ot

o @
_ON

FTZ o sloE HEHd "P,
vl A AT vy F AREEE

T O

o Mo o

)
ot

75‘ 1_‘9‘__140] 71—/“14_0_ qu Q

ettt vl AElY F5E

7
2

9

2y

3 vhgol Wls) #AF vkl N s Ro
&

bl

%]’

o

Wor oo o vy
ofN
r

74

b
T so,

A

A

oL

ir

—_‘TL,OBLI

kg
)

ol WA grAl o x}O]EV]EE}% A

o
X
EOBE
2
o=
T
= =
Ho
£

3 vagowm LERRCDED
= AX G wen Bg%:rol
a}7) wFolels AZkET) vl quolA ]

o

ON e o

o O h oo N 2 o¥ of nd A it
E o



108 287 -

Table 2. Incidence of white rot on nine garlic cultivars grown in
the garlic field infested with Sclerotium cepivorum in 2003

Percent of infected plants® at days after sowing

Cultivar
124 154 185 205

Cold type cultivar

Seosan 0 192 417 5280

Yechon 0 10.0 36.0 53.6b

Euisung 3.0 15.0 40.5 60.7 ab

Danyang 0 10.0 334 61.3 ab
Warm type cultivar

Koheung 13.0 18.0 48.0 54.6b
“Wando 10.0 35.0 46.2 73.0 ab

Namdo 25 16.6 49.8 74.5 ab

Kodang 0 13.0 56.6 84.4 ab

Daeseo 3.8 28.8 63.2 969 a

“Disease incidence was rated in percent of infected plants in total plot.
YIn a column, means followed by the same letter are not significantly
different at 5% level by multiple range test.
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Table 3. Incidence of white rot on nine garlic cultivars grown in
the field infested with Sclerotium sp. forming large sclerotia in
2003

Percent of infected plants® at days after sowing

Cultivar

150 165 200 230

Cold type cultivar

Euisung 0 2.1 5.0 47d

Seosan 1.8 4.1 115 115¢cd

Danyang 3.6 7.1 219 25.2bed

Yechon 54 13.8 21.4 26.1 bed
Warm type cultivar

Namdo 2.8 45 7.0 42.6 abc

Koheung 26.3 333 414 46.6 ab

Wando 30.6 41.0 484 592a

Kodang 40.2 45.2 49.7 652a

Daeseo 1.4 1.4 28 74.7 a

*Disease incidence was rated in percent of infected plants in total plot.
?In a column, means followed by the same letter are not significantly
different at 5% level by multiple range test.
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Table 4. Estimated epidemiological parameters calculated by
Sigma plot version 8.0 for disease development of white rot
caused by Sclerotium cepivorum on nine garlic cultivars

Epidemiological parameter”

Cultivar  Infection Coefficient of - Ayppc
rate Intercept determlznatlon
R)
Wando 15 25 0.874 2,025.4
Euisung 1.2 30 0.998 1,728.0
Daeseo 1.1 38 0.990 2,900.0
Danyang 1.0 0 0.977 1,8714
Namdo 09 0 0.959 2,004.6
Kodang 09 130 0.925 22460
Yechcn 0.8 0 0.971 1,346.0
Seosan 0.7 0 0.999 1,278.4
Koheung 0.5 10.0 0.925 2,836.2

“Infection rate (a), intercept (b) and coefficient of determination was
obtained from equation of simple linear regression (y = ax + b) cal-
culated for disease development of garlic white rot.

‘Area under disease progress curve (AUDPC); disease ratings
recorded monthly using percent of infected plants. Disease severity
was calculated as the AUDPC using the equation : AUDPC = (Y,
+ Y., J2*(t;— ti.1) where Yi=disease rating at time t;.
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Table 5. Estimated epidemiological parameters calculated by
Sigma plot version 8.0 for disease development of white rot
caused by Sclerotium sp. forming large shaped sclerotia on nine
garlic cultivars

Epidemiological parameter”

Cultivar  Infection Coefficient of  Ayppc
rate Intercept determlznatlon
(R
Daeseo 0.83 1.4 0.676 1258.4
Namdo 043 2.8 0.746 972.8
‘Wando 0.31 30.6 0.957 3724.8
Kodang 0.30 40.2 0.917 4089.8
Danyang 0.29 3.6 0.947 1285.8
Yechon 0.23 54 0.921 1451.9
Koheung 0.23 26.3 0.942 3077.2
Seosan 0.13 1.8 0.884 659.0
Euisung 0.06 0 0.856 286.5

YInfection rate (a), intercept (b) and coefficient of determination was
obtained from equation of simple linear regression (y = ax + b) cal-
culated for disease development of garlic white rot.

“Area under disease progress curve (AUDPC); disease ratings
recorded monthly using percent of infected plants. Disease severity
was calculated as the AUDPC using the equation: AUDPC = [(Y;
+ Y, )2)*(t; — ;1) where Y=disease rating at time t,.

Table 6. Disease correlations between pathogenicity tested by in
vitro clove inoculation method and disease severities evaluated in
the field infested with each two species of Sclerotium on nine gar-
lic cultivars

Pathogenicity on cloves inoculated with

Disease severity ~ Sclerotium cepivorum  Sclerotium sp.

MG’ DRSFF MG DRSF
Initial disease incidence 0.104™ -0.690" -—0.540" -0.030™
Final disease incidence  0.610™ —0.350  0.449™ 0.047™
Infection rate 0.668™  0.080"  0.034™ -0.070™
AUDPC 0.176"™ —0.620°  0.184™ -0.038™

**MG, mycelial growth; DRSF, days required for sclerotial formation.
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