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Occurrence of Bottom Rot of Crisphead Lettuce Caused by Rhizoctonia solani and Its Pathogenicity.
Hyun-Ju Kim, Jong-Young Park, Jung-Woo Back, Jin-Woo Lee, Soon-Je Jung and Byung-Ju Moon*.
Faculty of Natural Resources and Life Science, Dong-A University, Busan 604-714, Korea — This study was
investigate the occurrence of bottom rot caused by Rhizoctonia solani at the crisphead lettuce fields
in Uiryeong-gun, Gyeongsangnam-do from November to December in 2003. Incidence of bottom rot
on crisphead lettuce was up to 53% at the six plastic houses. A total of 30 isolates of R. solani were
obtained from diseased leaves of plants and were tested by artificial inoculation to the host. Among
them, PY-1 isolate was selected showing highly virulent on the whole plant and was identified as
R. solani AG1 (IB) based on the anastomosis test, morphological and cultural characteristics.
Symptoms of bottom rot by PY-1 isolate produced small dark brown, depressed and elliptical spots
on the lower part of leaves in the early stage as same as at the fields, were enlarged onto the upper
part of leaves later, and the infected plant wilted and ultimately died in the end. For the
pathogenicity test, triturated mycelia-inoculum (Ass=1.0) of PY-1 isolate was selected the most effective
inoculum showing disease incidence of 51.1% for the mycelial inoculation at pot assay. Otherwise,
WSRP media-inoculum (wheat brane:sawdust:rice brane: PDB media=30 g:10 g:10 g:100 ml,
w/w/w/v) of PY-1 isolate was effectual inoculum showing disease incidence of 61.6% for soil
inoculation at the plastic house. Also, in selection of density and amount of inoculum, most suitable
density of triturated mycelia-inoculum and amount of WSRP media- inoculum were determined as
As5=1.0 and 40 ml, respectively. This is the first report on the pathogenicity test using by WSRP
media-inoculum of R. solani PY-1 isolate for the bottom rot of crisphead lettuce.

Key words — Crisphead lettuce, Bottom rot, Rhizoctonia solani, Pathogenicity

3ol 428 555 2l 431k 2
L. var. capitata L, crxsphead lettuce)= U3 (Lactuca sativa
L. var. crispa L., leaf lettuce)} A thE %<l st A4
AEEM FRdX e FEF T FAFH Fay, s
o] % njFo o3 £ A 7] AFEASG. &, A, 7t
£ A% A FAANE o] F 70%7F AFE 13A A
dol B A, e, A S]] AL, A A AA
wetXe Ad o, AF, 5bF, A, A B5F 49 F
AoljA F2 PAHI v AAFE IRE FEF] F7}
3 o7t 999 FH 48] o]} F7hete 2000 d e AFA
B 23} A AkeFo] Z42} 673hadh 22,226 o QTHS).
SHA, AN E B3 AFH shp2UllY OdgRHoR
olaf EHa]¢l 2E4 S (bottom rot)¥} 73 (sclerotinia
rotjo] WAste] wid AAF %:7}01] & BAY oH &S
o718k giTHie). 53], Fdd TEF AAGd 9
Had steT e A4 HBHZMV%: ‘7?7]'%01]/9 E7HA 37}
of A3 obAA Y WEH-H £ 4F WA ed¥g &
a4 HRHe Wito]l 47|13, £%7F wobdd weh A

T3 (Lactuca sativa

|

N

*Corresponding author
Tel : +82-51-200-7554, Fax : +82-51-200-6993
E-mail : bjmoon@daunet.donga.ac kr

ko] 27 S D o HE Sz 20 om0
SuA 299 kS Qe 4B gol Fuislo) 2% ¥

7) A} B FE WEHSE 240 AT Ak

UM B AT Rhizoctonia solani Kuhn (ZAA;
Thanatephorus cucumeris (Frank) DONK)= AMAF o2 Z
He 71FE 7HAL dE AT EAN, TUdA T 39
9% 717 Falert B WIAFOR BL Q7B B
250] 9tH1-37,9-1214,20]. o] WA o8] WAL =
& FAEHoZME €AY ol9dE 2ZE M (damping
off), B22]4-&-H(root rot), & 7]% & (basal stem rot), Z7|
A4 stem canker) Fo] AL, A2 329 58 F A%

F FAHE FEAAY ARFDAM 7L do wEE EE
AFERS FEA7)7I% 010l £ H97 S ESAEA
o] Al & EFelM A $y3H(23,19,20], B&3 7]

£ 7 9% 2902 RE tha ol £E douh 13
Hoz 299E 24502 R} ALF GOl B
4 FES 1 Fsi7k FAAT L 7o) 9@ A7E
s F R FANAE A7k s H1 yele) DE
HO
8}
3

O
HU
N
.,_,

N

A7 S ADTE e, BARA AAAR LR S2H 5
sof 27 F M:a S gt wee, B apole
A

AT FEW Awteld] A4FF Ao LA



690 Journal of Life Science 2004, Vol. 14. No. 4

g3 Ak e 73? BAE F7HIME
F2 53 7k dd 209994 259wtk A7}E FAE 3
Z3la, 2599 frEE EetaE dhv2o 45 50 Wy
A 602 F —’Fii}??}il ATk AL A= AF 40459 Fol
2o 80~90Y Fo F=&stn gled, FF<
f\kii}?‘lé(’a%%’: AdhE AHgsta ik £ @7elA
F7HEg A FaHen, FEE A
AHGHNEES %*10}934 ogl, A5 Hdle dfolof(}F1
Féold) FEE A AT

WHE ZA

20039 10 z<5H 20049 29 SR AAEE 9
AT REW Autele) A7A4F A sk 2EH Sl
HAste] o] WAL FAR BT TEHEW F
B &S 20039 99 FA3A 504E A1 F A S
B2 652 151923 5 TA(TA F 300x300 cm) &2 Y
o) AAe, F AP F4(6Fx100F7x5FF)oll g o]+
FE A ol TR B3I

W $2 ¥ My

AARE o7 2RE A 2TAE AW vl
R0l 2HANN gRg WIS YA 5 UsAS
B 248 Lot 2T4FE AUAT, o}AY WERAES
1 em’7} 52 #e} 525% sodium hypochlorited] oF 1%
ZF RREE F AT 38 AlFsta ZAHgk w) A (Potato

dextrose agar, PDA) 2 Streptomycino] 50 pg/mlo] 74
EghAdu) x| (Water agar, WAH) Ao X4} 25C, ¢4z2A
S|4 797 MoFsel 24 Helsgch
TE‘% 30 #3-% 77} PDAB o)A 397 ¥ FR5T) @
o129 5 mm FAAAL AFAF 293 ol gl B
B«‘Hoﬂ BaE g 297 ASAUERST, AdEE 90%)dl
B3 08 Setay 022 $7 7Y Fol U4 S AF
"6‘}5313}. ol F t§°l/-1o] A3 723 FF2 Awsiy o3}

ﬂ%—s}ﬁ:} T8, A Y & #FE e SAELT

¢ Potato sucrose agar(PSA)¥lx]olj A 1~3U7F wljH(25T)
O}"’ A3 5 mme] FA BHE 7 SEol= g 9
of A48 ths 25T FAHAA 1~29% WY¥g $ HA-
GiemsaZ @G48t FAIAE U9 3 £5 FALsTH17].
£8, FAGYT 2L JUEURAITLZIY D
& AGl1, AG2, AG4, 23] Rhizoctonia spp. 59 RTTFE
FAHLT PY-1 @59 g7 A2AAE 9L SFHPH
wjZof 2~3 cm A& g FI X448k 25T wiE7]olA 1~
247 R gste] AL AFFAE B ] B (Zeiss, Ger-
many, x400)8t) A FAHEE AFE BESHTH17,18]. 9]
o, AG19] v ¥ (subgroup) A4 & $l8l, PY-1 #F& 2~
337 WAL ol A vl gt & F8td v 4 sH(x100)0 A 2
o] 27 2 g ZANSY 1A9 BE E7HIFTHI2,
18,21].

HaATe| HAY AY

TAAT PY-1 FFo] a7 Hd8 AAE A3 7
7] G2 HEAE EHlst] 2743 Asta olge T
BEE XA 71 A A HEde $79 M w8
Aarsign). 9%, FAERZ B4 9 (triturated mycelia-inoc-
ulum) S BEFYoz ofgstdeul, PDAMAM #ujokst

PY-1 #F& Yeast extract glucose broth ¥ #|(YGB, glucose
15.0 g, KoHPO, 5.20 g, KH;PO4 43.18 g, NH4Cl 0.54 g, yeast
extract 0.50 g, MgSO, 0.12 g, distilled water 1 L)o)) 647t
A (150 rpm, 25T)§ & FALE Ao} o|&FE
53 Ax A AHsIHr) ol By (Waring, USA)Z 153
A AU ¥, 1 FEE As = 06, 08, 1.0 o] H=%
buffered water (pH 7.0)2 24T AL FZ Yo o] &3}
Qr}. 2L WRSPHIA| HEZ Y& o] 835 9=d], 3000 mi&
Azt Eep o] WRSPHA|(R7]& : wZ} : § : PDBjA|
=30g:10 g:10 g : 100 ml, w/w/w/v)& & E33}4
TQFAF(121C, 2083k o}7)0] PY-1 BaFe] FA A
H(9 mm)E 107] o] 4 F 25T g2 7]e 337+ wjs}
of fAlg] FAF AEetaaUd B HAD AR5
118 #718le Edng 1527 2of HE Yoz o &3
TAZRZ Rfo HEde ZE Aujet 3049 2
A5 Ade] £ 40 mlE $THE 2 A¥siPon,

Lo
, 2
;e

A FEE BEY #9837 oSl 237 = HFHA



o HEUEE HEY ATHFE ASROT, AdEE
90%)d BEatEA Y WHE g AT o, & A
g7 XEG 1-’1‘-‘4 3XE, 3utE 0 2 33] ZAIHGOH 9
€ Hustd F7 IUER EASNY SHE(%)E T
TEAY 7l—rJJr Pl el WNHA LS ZAEY ohg
7 Zo} WL st 13].

oy = (EIEAD)

4x g4
Huld A 1~5%, 2 - Wyld A g
Y 20.1~40%, 4 - @ebdH

x100

A0 -2y -
5.1~20%, % i A8
£ 40% °]4

2

USHSY UM g HE

2003 1047 1474 AAEE T £gd Adady
AT A Felry §¢2 650 B DEH S
S A A, B o|HFEEL 53%0]§ltH(Table 1,
Fig. 1A). RFH &) WAL i 27)¢) ol Y5 RS
of 349 48 WA eld¥ 244 B g4 JEH5)
Uehts, AAEY 19K og Bdule] BYYoz I
grEo] A Qo] L2 A1 wEA W Fo)xY @
& & $740] BaEQckFig 1B, 10). $4, LEH L
T o 221408 FeWal Al Fgolyo] FEo %
B & g FAe, 7o bda 3 H7t B 2k
Aupd ot 7h&ust A& HE Al7)d £87)71 747k A
A ko] BT 1 ¥ AT HYFH FHo| A
T 2 98 Axst A4

YT Hal U M@
HE 2723 olhY LSRN Ed 0 FFE
AT4%e S oA 47 HEdo HANE 12

Table 1. Incidence of bottom rot on crisphead-lettuce fields
caused by Rhizoctonia sp. at Gyungsangnam-do on
November in 2003

Disease incidence (%)

0.004
6.6
6.8
85
8.0
21

Average 53

Plastic houses®

s<=2-d9-

*Plastic houses were selected randomly.
*Disease incidence (%) was made by estimating the number of
plant infected by Rhizoctonia spp.
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Fig. 1. Occurrence of bottom rot on crisphead lettuce, caused
by Rhizoctonia sp. at fields in 2003
A: Infected crisphead lettuce in the fields eventually
died, B: Infected lower leaves of crisphead lettuce at
early-heading stage, C: Infected bottom lesion of
crisphead lettuce at mature stage, and D: Typical symp-
toms induced by artificial inoculation of Rhizoctonia
solani PY-1 isolate.
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Fig. 2. Cultural characteristics of Rhizoctonia solani PY-1 (AGI-
IB) isolate for 5 days on potato dextrose agar media
at 25TC.
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Table 2. Pathogenicity of Rhizoctonia sp. isolates from diseased
leaves of crisphead lettuce by artificial inoculation to
crisphead lettuce in plastic house

Jsolate Pathogenicity
Upper leaves Lower leaves

PY-1 +++ +++
PY-2 ++ +4+
PY-3 ++ +++
PY-4 ++ +
PY-5 ++ +++
PY-6 ++ +++
PY-7 ++ +4+
PY-8 + ++
PY-9 ++ ++
PY-10 ++ bt
PY-11 ++ ++
PY-12 ++ +++
PY-13 ++ +++
PY-14 ++ +++
PY-15 + +++
PY-16 + ++
PY-17 ++ +4++
PY-18 ++ +++
PY-19 ++ +++
PY-20 + 4+
Py-21 + +
PY-22 ++ 4+
PY-23 +4 4+
PY-24 ++ 4
PY-25 ++ +4+
PY-26 ++ +44
PY-27 + +++
PY-28 ++ +++
PY-29 ++ +++
PY-30 ++ +++
Control - -

“+++, very strongly pathogenic: ++ , strongly pathogenic: +,
weekly pathogenic: -, non pathogenic.
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Fig. 3. The branching near the distal septum of cells in young
vegetative hyphae (A), hypal anastomosis between
PY-1 isolate from infected crisphead lettuce and
Rhizoctonia  solani  AG1 (B) and pseudohypae of PY-1
isolate (C).
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(Fig. 2, 3A, 3B, 30).
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Fig. 4. Effect of temperature on the mycelial growth of

Rhizoctonia solani PY-1 (AGI-IB) isolate on Potato
dextrose agar medium for 2 days.
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Fig, 5. Selection of effective inoclumn of Rhizoctonia solani PY-1
isolate for the pathogenicity on crisphead lettuce at
pots in a growth chamber.

Disease incidence (%) was made by estimating the
percent (%) of infected leaf area on each plant by R.
solani PY-1 isolate.
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