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and Botrytis cinerea Associated with Leaf Blight of Lily
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ABSTRACT: The seventy nine isolates of Botrytis spp. were obtained from leaf blight lesions of lily in Korea,
Japan and Netherlands. Morphological and cultural characteristics of them were investigated and molecular char-
acteristics of them were determined using sequence analysis of RNA polymerase II (RPB2) and heat-shock protein
60 (HSP60) gene. A selection of Botrytis isolates were evaluated for their pathogenicity to lily. Based on mor-
phological and cultural characteristics, the Botrytis isolates were divided into two groups, and identified as B. ellip-
tica n=54) and B. cinerea (n=25). Based on analysis of RPB2 and HSP60 sequences, the Botrytis isolates were
also divided into two groups and well supported morphological groupings. Spore suspensions of B. elliptica showed
significant pathogenicity on lily leaves and flowers, however those of B. cinerea showed pathogenicity only on flow-
ers but not on leaves. The latter showed pathogenicity on lily leaves only when spore suspensions amended with

PDB were used as inocula.
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M Liliaceae), Vel & (Lilium)ol &8
24 =8}, ), Fhdlol A, Nz} $HA sl 5t
A2 2 shuo)r}, wRlAse] et vEo] Mgk
A A8, Aekg 2 shhg 5OF AQaka) Mt FrFeka
o, FE Lk 9o d) 2H-E SE7] AlFkete] d
Az Al ggoz A A 5F FHREeRE 3
7F v gl wigke] &2 1998 3,388 ot
2004300 13337482 2716k 20079 = 1097+
2 11,1738 7153819 sieit) S7kekar Sl

ol Aslhe Wge] W2 Botryiis elliptica®l
olglk JutEy 9 12Fc] BHiEo] JokEH4EH el et
3], 2004). ©] 3 B. elliptica® 213+ LrErE-E Al
Mo B2 Hagae & S = o, =7 2 2
of 7o) AHEHE v ES ket S YERITHCot-
ton, 1933; &, 2007). W AvfEH-L A Z=tollA L
o] B ¥ o™ (Farr et al, 1989; Toshiko et al.,
2005; Wright, 1928; Hsich and Huang, 1998), -?-2|1+2}
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Z7Fetal A= Aol

Matol| M B % Botrytiss-2 MAZASE Botrytis
elliptica, B. cinerea(73A|H: Botryotinia fuckeliana), B.
squamosa 2 B. tulipae 5 4&°] B Ho| AUTHEls,
1971; Farr ef al., 1989; Ward, 1888; Wright, 1928). =14
N 4 (1988)0 28l B. ellipticadll ©13F Qv
o] & BAEIYL, T F o] 51989y dris Wyt
Al B. elliptica 219l B. cinereas. -2|H T HAEI3ITH
B. elliptica’= M7 Zh=te] wigt dspslel] 2 & 5
E Hdgor e &alhe tif-E AE o ¥
Qo7)= Aoz AdA] AT (Wright, 1928; Cotton, 1933;
Lorbeer ef al., 2004), B. cinerea= 200 ©)73e] &2 2]
2ol Wg Aosle TR FORN B3 w3t we
Ak 24 Falo] wshe 202 A AckJanis,
1977; MacFarlane, 1968).

Botrytis%2) SRMTIE Botryotinia©l™, ©) &€ 22
%, 1 hybrid7} 237259 9 th(Hennebert, 1973; Yohalem
et al., 2003). Botrytiss2] E7E AEH o= FAAA ]
Ju) 0 BA 24, TR 2 2] 5 FeE 57
Azae Fgele) BAel wet B o, Be $5
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o] FejA EAo] KAl BF, B0 44 @} F=
Bomrytis% Qej4 79 ode-& S5 Y5t #at
AEH 7L 0185 ATEAHE Eao) 93 Fo
B, A AT At e S Qi

Botrytis%2] ¥4 ¥-Fole heat-shock protein 60
(HSP60), RNA polymerase subunit II(RPB2)%} glyceral-
dehyde-3-phosphate dehydrogenase(G3PDH)®] single-copy
nuclear DNA(nDNA) §-d7450] §-83H 893 9l
O™ (Berbee et al, 1999; Liu ef al., 1999; Staats et al,.
2005; Staats, 2007), rDNA9] Internal transcribed spacer
(ITS) DAL Bomyriss:e] FUj Wol7} Hof #gdAst
A ARE FH3] AFIA E3tH(Holst-Jensen er al.,
1998; Nielsen et al., 2001).

o] A7= 2003 dolA] 2005\ Aol Hf el 1T
QL1 B. elliptica®t B. cinerea®) JE| A, u)
4 nastz o5 BRI NS A7)
o BAAESY /19S ol8 AR §A
BABGOm, WA AL Fol T 5o Wl
by Aol Be) s7] 9AsiA AAskn,
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A B3
Botrytis 455 w2]3t7] #18t] 200335-E 200537}
A =fe] et AR FFde) A, gk, A, opit,
A71=e] 4, 95, AR e, 99, 34, oA, 3t
A, A8 g, o AL, AA|, A sy, 47, ®
A, ATzt g B 2 jFTh=o] wgk zu)R) of A
ArhEHol olHE Wl < 2 2712 APk A
A WE 248 B ZFFE QoL 1% NaOCl &
Ao 287F HH AT F 29)9] filter paper(No. 2)7}
ZR Petri disholl €713 20°C 3-27)04 227k w)<ks}
o ZAFANS F=s6u ME 230 FAD Bomyris
FH(WA) uiAe] %A
20°ColA 3U7F wiFele] & 79355 Bt £
g Botrytis dFE52 AP#] PDA APAuAd] &A
5°C Wgarel] BasiuA] Ayl ARgsiich
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SENE, W 53 =A}

e #FES FUH 54 AP 98] V-8 juice
agar WA|o| H{ESIAL, ZAA(NUV) o] 1Y 1247+
A ZAMEE 20°C 271004 2~357F Wkt 3, Bz}
73 R EAAEAY Bk, A 37 58 FEAT (X 400)
L2 AR F84de] 7% Bl

Held B4l 71x3le] A3 B. elliptica®t B. cinerea
o] MFH B5AE 2ARBP] S8l 4 FolA 33F4S
glste] PDA iAol HF 15, 20, 25, 30°Ce] 2% o)|A]
YR 447F w3t 3 FE9 AL 2HsTh

22Xt 428y 83 A

Genomic DNA £2]. +3 #5E9 £ X9 2L
gsle] B elliptica 20345, B. cinerea 20d<F, & 407N
4TE APt Aol ARSIt AR #5585 PDA
wjx]ell AFHEFs 20°ColA 397 i ¥ potato dex-
trose broth(PDB)ell HZ, 20°ColA 3~547F A x|ujokst
o FAHE Ak FAHAE FEAX F %S 1L5ml
tubeol] 232 nHYEE ) 400 479 extraction buffero] =
3}l proteinase K 5 e 7} 37°Col|lAl 1A17F HEGA]
Zo}. o] £l FF2] 2XCTAB £4E H7fste] &5
3k & chloroform : isoamylalcohol(24 : 1, v/v)2 F&3}3L
AR sl AL Nl 0.7 volume®] isopropanols
Z7¥sle] DNAES A%ith DNA pelletS TE buffer 50
o g3l RNase(10 mg/mhE 37°Cell 3087+ A8 ¥
-20°Cel] R¥sPAA Hgol ARg-staTt.

PCR 8. FAIt59] RPB2 ¥9& S%s17] 94l
Liu et al(1999)°] AR&-3t primerE HMHAIZ] RPB2-6F
(5-TGG GGK WTG GIY TGY CCT GC-3"¢} fRPB2-
7cR(5'-CCC ATW GCY TGC TTM CCC AT-3') primer
S ARSI, HSP6O £-3A8] 53-8 913 HSP60 for
(5'-CAA CAA TTG AGA TTT GCC CA-3"), HSP60 rev
(5-GAT GGA TCC AGT GGT ACC GA-3") primerZ A}
4319 th(Staats ef al,, 2005).

Polymerase chain reaction(PCR) ¥H-3-24-2 20 ng®] tem-
plate DNA, 0.5 pmol®] Z} primer, 200 zM dNTP’s, 2.5
units®] Taq DNA polymerase, 10 mM Tris-HCI(pH 8.0),
50 mM KCI, 1.5 mM MgCLel H,08 A7lste] 285
50 pl= 3tJTh. RPB29} HSP60O 5-AAFe] Whe-ZAL pre-
denaturatione 94°Collx] 587+ AA]3}aL, denaturation
30%(94°C), annealing 30%(55°C), extension 903%(72°C)
2 35 cycleS HASRAL mRAMEO 2 72°CollA 1087 A
% WA Z U (Staats ef al., 2005). EE PCR AH=E2 1%
agarose gelolXl F7]%9 532 ethidium bromideZ HA)
sew, % %9t I A71= 1kb DNA Ladder
(Promega)}e] BIaLE F3l A&t

H7IMYE U AIE 2AM. RPB29} HSP60 7R}
PCR 4HE-& Wizard PCR Preps DNA Purification Sys-
tem(Promega, Madison, W1, USA)2.= AA|s}5, ¢7]A
g #H5-L Solgent(thZ)oll &2kt A714E 44 &
AERA] S CLUSTAL X(Thompson ef al., 1997), PHY-
DIT program version 3.2(Chun, 1995), PAUP'4.0 10b
(Swofford, 2002)& ©|-&3taL BRI AEe HE
& BAoA AR S™, sequence gape missing data
2 7319 th. Kimura’s 2-parameter modelS ARE-3h
Neighbor-joining ®H-< AH8-31913(Kimura, 1980), Par-
simony #4712 1,000 stepwise random addition replicate®]
ol heuristic search®} tree bisection reconnection(TBR)
branch-swapping© & A} tH(Fitch, 1971). ZHz+e] &
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Table 1. Disease index used in detached lily leaf/flower assays

Disease Svmpt
index ymptoms

0 No lesion

1 Lesions < 10 mm in diameter

2 Lesions 10 to 15 mm in diameter

3 Lesions > 15 mm in diameter, lesions are distinguishable
4 Above 80% leaf/flower surface diseased

442 PAUP*4.0b102 ©]€-3F 1,000 bootstrap replications
<& YA, Sclerotinia sclevotiorums}: Monilinia fructi-

gena?} outgroupL 2 AE-¥] 1 tH(Holst-Jensen ef al., 1998).

Held ™
B. elliptica®} B. cinerea?| | Z}7} 6 FA-2 Atslo]

B A4 Al ARgEnr Bl A4S gl
Ot 294 o= AT W FE5e Ao H
Z 280l Georgia®} Raizan, 2312 HEAPN= Gelria

AREEIATE HEAE S 24004 ASF
) A 24 2z} 125 em, 155 cm@l AAE Geor-
gia®t Raizan®] 3}, Z74°] 120 cmQl Gelria®] £9&
wpr] Aol A AAEATH HELS 8] flste] A
i 552 V-8 juice agar WiX|ol| HE3 & AFe)AF
| 12 12A17H 241 20°C 6&%7101%1 B. elliptica
= 357V, B. cinerear= 2E7F S & dAE B ¥R
2 Bog Hol Ui FHFE BAEA dgA(5x10°
spore/mlyS RFEAT}y. B. elliptica= 20 o] HAFA &
galg Fsto] EHAES W] o) ole] Hido) A
Az} B cinereat TAXAL FE HEFH FAYEL
2 dgele] PDBE 1:1 H&E &3t H*@Ex} PDB
derl JF o= o] At #5F 12719]
o7He] £& AN, HE F A %E% A7
98t i%O% 2 7¢ 2 Eekead AAzK29X22X 12 em)
o ©ol 20°C aHe71e) T 59 5 W WA TS Table
19] ‘é}‘ﬂéﬂ—?‘ﬂ] e} Z2AFsE

= R

T

O

2 I

SElY =SZ

Wt B3k 79952 Botrytiss V-8 juice agar
Hizj el A wieket 5 Asksn S Fakel BAA] B 2
AEALe) ERAS 2ARING | 2 54 met F IE
o2 YHAAHT g 15 A0 wFEL BAAEel 1
Anefolal F7k F3ke A& NHAE PAIAL 23
HRAZAE ohdz s, F4A7E-e 24, A st
AL, AolE 4.0~62 mmSleH, FAXAE AlTE e
eRiso g Aol zﬂf 22~45%X 15~30(3 o, 28.8
X 18.1) ;m@ATHFig. 1A, 1C, Table 2). & 3 1E(B)]
TTFEL TR 9] el FEdo] Bgow FAxA}

Fig. 1. Conidiophores and conidia of B. elliptica (A, C) and
B. cinerea (B, D). Scale bar= 10 zm.

Table 2. Conidial size of Bowrytis elliptica and B. cinerea
isolated from lily and given by various authors

Size of conidia (xm)

A group 22~45 x 15~30 (av. 28.8 x 18.1)
B group 8~18 x 6~12 (av. 12.9 x 8.5)
B. elliptica 25.0~43.8 x 16.3~27.8°
22-48 x 14-28"
B. cinerea 6.5~16.3 x 5.5~10.0°

618 x 4~11 (av. 8~14 x 6~9)°

“Described by Hong (2002).
"Described by Yu et al. (1988).
‘Described by Ellis (1971).

2 gAsiglon, BAAEE 1A, AYslal doj= 0.8~
2.0 mm$ith. B2E2] 4 EX}E AR e BRI
= 04 ’Mftl A7)= 8~18X6~12(H . 12.9X8.5) um

S ThFig. 1B, 1D, Table 2). ]/‘P«] e g EHS 3%
= H]jr_ﬁl A A 288 T4 B elliptica(w &,
1988; 2, 2002)9} D593 B 2152 B. cinerea(Ellis,
1971; &, 2002)F YAISFAH(Table 2). N AHEH
#E 5 68.4%(5405 )7t A 259 B. ellipticadl] 43+
I 31.6%(2575F)7F B 2152 B. cinerea®ll 4851

Yy 3

B. elliptica®t B. cinerea®| 25X FAMEE AR
A3} B. cinerea’} B. elliptica®) H)3] 28 o)A w
E A A 2k AR HEREQ 20°CHM
B. cinerea’= i 75.6 mme] AP AEE KoM B
elliptica= ¥+ 562 mm®) T AM3AE Bk 30°ColA
e FE U% WAE Aol AR, 53] B. ellip-
tica®] 73%- dAPYAEo] Ao DofubA] etth(Fig. 2).
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80 : a o 7cR primer2 ZE3I9 . ©|& @5 gk RPB2 ¥
—_ 70 F Y @ —&— B. elliptica - = oo
E ol 8. B civerea o] PCR A7} oF 740 bp 27]8] SFEE AN 40
S w0l +F BE Al YT A71E Hehiirh. RPB2 34}
':% 0 & o] 471 HHst A3} 767 characters % 72 charac-
5 g0 L ters(9.4%)x=  parsimony-uninformative$l 3., 71 characters
> P
< 20 (9.3%)E= parsimony-informativeS{t}. ©1& A7|A1E-& v}
© 10 BO 2 parsimony ¥4-% 43¢ A3} 370] most parsi-

0 - A ' ( B monious A% (length = 176, CI=0.9091, RI=0.9890)
? - » g AT RE AN B TEAE A TEEG
Temperature () . = , o Lol = o=
elliptica)® B ZLE(B. cinereays RIS 2H, o|& 1
Fig. 2. Mycelial growth of B. elliptica and B. cinerea on PDA 2 1 B4 wet 83 253 FYUHCH(Fig.
at different temperatures. Colony diameter was measured 3). A 282 JulEnle] A Welx Eag 20 5
after 4 days of incubation. ' S s ’
B. elliptica BE9714, BE0022 2 BE9610 reference ¥
9} Botryotinia squamosa MUCL1107, PR1026°] 3|
EeANEEE 53 o] U3, 62% bootstrap Foll 2ste] A A= o th(Fig.
RPB2 RUXe| 47 |MH B4, G144 97149 B4 3). o]F #5752 i E7] AG/A)P) 2ste] F )
ol AM&-3L 407} FFE9] RPB2 Y& RPB2-6FSt fRPB2- 9] A= T8 IFOE WrolAH, A 5 Ule] 4552

624 CNUB03131
RPB2 region " CNUB03129
1/3 Tree 6 L Botryotinia squamosa MUCL1107
C1=0.909 Botryotinia squamosa PR1026
. CNUB03167
RI=0.989 CNUB03160
CNUB03169
CNUB03146
CNUB03140
CNUB03099
CNUBO03080
62| CNUBOSO81 A group

<} CNUB05145
CNUBQ3067
CNUBO05117
CNUB06010
CNUB05092
CNUBO03085
100 1| CNUB0598
CNUB03030
CNUBO05101
CNUB0SI 16
Borrytis elliptica BE9714
Botrytis elliptica BE0022 /
Botrytis eliptica BE9610
Botrvotinia ramumculi CBS178.63
Botrytis tulipae BT9830
Botryotinia convoluta MUCL11595

CNUB05126

CNUBO05125 \
CNUB05120
CNUB04035
CNUB03115
CNUBO0311H
CNUB03188
CNUB04034
CNUB03183
CNUB03157
CNUB03155
L00 | Bosrptis fubae CBS109.57
Botryotinia pelargonii MUCL1152
Botryotinia fuckeliona BOS10 B goup

CNUB03181
63| CNUB03180
CNUB03122
61 CNUB03120
> 1] CNUB05119

CNUBO5118

CNUB03596

CNUBO595

Botryotinia fuckelianag SAS56

50 | Botryotinia fuckeliana MUCL87

Botryotinia fuckeliana Be7 /
Botryotinia fuckeliana SAS405

Selerotinia scleratiorum 484

Monilinia fructigena 9201

— 1 change

Fig. 3. One of 3 most parsimonious trees obtained by heuristic search in a phylogenetic analysis of RPB2 sequence data among
Botrytis spp. isolates collected from lily. The percentage numbers below each branch indicate levels of bootstrap support
for the branch point based on 1,000 resamplings. CI = consistency index and RI = retention index.
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1~270¢] 719 218kl 28l Botryotinia squamosa$t T
drojzlty, B 252 Qvkewel A9 Mgl %
2045, Botryotina fuckeliana B0510, SAS56, SAS405,
MUCLS87 ¥ Bc7 reference @2 B. fabae CBS109.52,
Boiryotinia  pelargonii MUCLI11527F 3ghslo] 1L,
100% bootstrap #toll &t XA FHALH, o]F 25
2~-3712] g7] A&l osled F Uje] IFOF oA
t}(Fig. 3). Neighbor-joining %25} parsimony 4]
S T8 ASES A9 A ATTE AUTHAEA A
717,

HSP60 w8Ae| HIIML BM. A8 o552 HSP6O
SHAE PCRE 27 970 bpe] ZZ4HES A oH 40
#5 55U 2718 YAt HSP60 FHAke)
Q7)1MEe RAH3 A3} 977 characters 5 97 charac-
ters(9.9%)=  parsimony-uninformative${iZ, 84 charac-

HSP60 gene
1/3 Tree
C1=0.865
RI=0.970

ters(8.6%)= parsimony-informativeth. ©1& H7IAE
S vEO® parsimony ¥41S T A7 3782 most

A% (length = 231,CT=0.8650, RI=0.9704)
2 AT, BE AESA A 5B, eliptica)?t B 1w
(B. cinereays B2, 0|52 ez EAl n=} +
Bel 23 Tdaich. A 152 RPB29 7ol nkE
ol A Mol B3 20859} B. elliptica BE9T14,
BE0022 2 BE9610 reference @5¢} Botryotinia squa-
mosa MUCL1107, PRI026°] E35 o] 313, 91% boot-
strap kol 28kl AR|= e 13719 H7] Al o
st = 7le AR U aF2Z Yotk B 15
gulEwol] Ay Mgt Ee|3k 2049+ Botryotina
fuckeliana B0510, SAS56, SAS405, MUCLR7 2 Beld
2=, Botryotinia pelargonii MUCL1152 reference w7}
Z3E)o] AL 84% bootstrap ol 2 dle] A A H oK)

parsimonious

65 Botrytis elliptica BE9610
Botrytis elliptica BE9714 \
CNUBO03167
CNUB03160
CNUB0316%
CNUB03146
CNUB03140
Botryotinia squamosa MUCL1107
Botryotinia squamosa PRIO26
CNUB030%9
CNUB03080
CNUBO05081
CNUBO03131
CNUB03129
e CNUB(Q51453
CNUBO03067
CNUBO05117
CNUB06010
CNUB05092
99 CNUB03085

A group

CNUB0598

CNUB03030
CNUBO5101
CNUBOSL16

Botrytis elliptica BEOO22
Botryotinia ranunculi CBS178.63

___r——— Botrytis tulipae BT9830
Botryotinia convoluta MUCL11595
Botryotinia fuckeliona BOS10
65| Botryotinia fuckeliana SASA05
Botryotinia fuckeliana BT
Botryotinia fuckeliana SAS56
63 h CNUBOS119
CNUBO05118

CNUBO05126

CNUB05125

CNUB0596

CNUB0595

CNUB04035

CNUB05120

CNUBO05088
2| CNUB03188
CNUB04034
CNUB03183
CNUBO03181
CNUB03111
CNUBO03115
100 CNUB03120

B group

20
=

CNUB03122

CNUB

CNUB03157

CNUB03180

Botryotinia fuckeliana MUCL87
Botryotinia pelargonii MUCL1152
\— Borrytis fabue CBS109.57

Sclerotinia sclerotiorum 484
Monilinia fructigena 9201

— 3 changes

Fig. 4. One of 3 most parsimonious trees obtained by heuristic search in a phylogenetic analysis of HSP60 sequence data among
Botrytis spp. isolates collected from lily. The percentage numbers below each branch indicate levels of bootstrap support
for the branch point based on 1,000 resamplings. CI = consistency index and RI = retention index.
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] #FES e 971 AKT/IOPN 2lstd F e
N2 U8 2522 YrolHtH(Fig. 4). Neighbor-join-
ing #4723} parsimony $4& E3 AT TS A

E/\E S\)iq,(}dﬂ 1:1] ]]H)

Hay

B. elliptica®} B. cinerea®] ol tist HUAE 1)
3l7] 918 WTEF Raizand Georgia?l U3} Gelria
T £l HF H¥E AN A= Figs. 5~7JJr
t}. B. elliptica 455 XA dGgN S HFT
79 g Qo A 15 mm o] (LA 3)
FAASA HFig. 5). 28Y B. cinerea®l 4FE
2 AN HEFNAES ZF U ol A

n{m El

ox (& ;&

ML of
o oft Hd dlo njo mY

¢

o
T
lo

, o o

N
lo,
Y o O oft

1o

AR & e PDBE A7t B EAL %
3192 A% A4 15 mm(EEA G 3y =9
*46}951E}(F1g 6). B. ellipticar= @57+ B

£ vehlo] CNUB03067, 03042775+ =]
3 HYAdS el vhd CNUB03168 o5 B
3. 2-4 wHAMe Vehlget. sy B, cinereas T
o AN xol& YERA FATHFig. 5, 6). W He

rBL
2

Y ooX o 0 ok flo &
a ErEiJm
_);l_l

oE
X,

;

B cv. Raizan, B cv. Georgia

Disease index

CNUB03067 CNUB03160 CNUB03169 CNUB03168 CNUB03042 CNUBC3140
Isolates

Fig. 5. Pathogenicity of B. elliptica on lily leaves when spore
suspension was inoculated on detached lily leaves.

M cv. Raizan, B cv. Georgia

Disease index
N

CNUBO3116 CNUBOS96 CNUR(S119 CNURO3136 CNUR03111 CNUBO5120
Isolates

Fig. 6. Pathogenicity of B. cinerea on lily leaves when spore
suspension amended with PDB was inoculated on
detached lily leaves.

# Spore suspension

Chih

CNUBOR0R?  CNUBO3160  CNUB0316¢  CNUBO3L68  CNUBO3042  CNUBOBIO
Isolates

Disease index
N

B Spore suspension, U Spore suspension amended PDB

Disease index

CNUBGGI19  CNUB(3156  CNUB031I1  CNUBCSI20
Isolates

CNUB03116  CNUBOBY6

Fig. 7. Pathogenicity of B. elliptica (A} and B. cinerea (B) on
detached lily flowers.

RALrol AR ua el zfole BAEA &
ek A ml 71A).

w3k zzolo)| o st WA HAS AAIS A3 B. elliptica
= @57kl WA el 2pol S UERNo] 2d+(CNUB03067,
03042y WEX|S 49 7t WS el ov v
2] 4AFES YA G 3 olste] HAAS YERITH
B. cinerea®) Zololl i3 WU o tigh WA
2] PDBE F7keh #E¥ ohel PDBE H7hsHA
oro By dednon FEek AdE HANE
UeSIt}E. B. cinerea= PDBE X718 W 45&
7rel] H/3) 7‘]"’] HolR AT, PDBE 3 7V8HA
orors W el uwel BHeAdd Aolg vEhfslt
(Fig. 7).

[‘

b

i

B. elliptica®t B. cinerea® 2J8] o}71== ¥igh AvkE
o wel Pakel vl 2 I E = W T ShEA
ATk BBl A AR 60%7H £EE THA
2t (Doss et al., 1988; Lorbeer ef al, 2004; Wright,
1928). ¥ dA-poll = Wgh ke #osk= B. ellip-
tica®t B. cinerea®] FE}H, A 595 EAE=HH
e vwsty H94 AHS B8l ol Ay

A Eg],oﬂ o}

SO =
W kel A 438 7970 Bomrytis 452 ¥4
7374' —E’t AEAe] ejz EAd wel B elliptica®t B.

cinerea®) 5 719 2802 WHUY. B. elliptica= )
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