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A rust fungus has caused a serious early defoliation of Zanthoxylum schinifolium during growing seasons
every year at the plantations located at Hadong and Jinju, Kyeongsangnam-Do in Korea. In order to identify
the rust fungus and clarify its life cycle in Korea, aeciospores from Pinus thunbergii were artificially inocu-
lated on the leaves of Z. schinifolium. Uredinial stage was successively formed on the leaves of Z. schinifolium.
Based on the artificial inoculation test and on the morphological features of the dried specimens collected
from P, thunbergii and Z. schinifolium, this rust fungus was identified as Coleosporium xanthoxyli. Morpholog-
ical features of aecial and uredinial stages of the species were described. The first symptom of the infection
was developed from later June to early July. And leaf infection ratio was 17.8%-58.7% during August at
Hadong and Jinju regions of Kyeongsangnam-Do in Korea.
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Coleosporium xanthoxyli

Fig. 1. A serious defoliation of Zanthoxylum schinifolium caused by C. xanthoxyli (August, 2002); Fig. 2. Aecia formed on the needles of Pinus
thunbergii (April, 2002); Fig. 3. Uredinia from on the leaves of Z. schinifolium after about 15 days after the artificial inoculation of aeciospores
from P. thunbergii; Fig. 4. Aecia formed on the needles of Pinus thunbergii (April, 2002); (Fig. 5-13. Scanning electron micrographs) Fig. 5-7.
Surface structure of peridial cells (Fig. 5: Inner wall, Fig. 6: side wall; Fig. 7: outer wall); Figs. 8-9: aeciospore, showing annulate verrucae
(HKFRI-1856); Fig. 10. Uedium formed on leaves of Z. scchinifolium ; Figs. 11-12. Urediniospore, showing annulate verrucae capped with
mucronate projection on the upper part (HKFRI-1919); Fig. 13. Urediniospore showing reticulum structure on spore surface and many verrucose
processes (more than 50 per 10 um square) (HKFRI-2100); Fig. 14. Teliospores formed in leaves of Z. schinifolium; (Figs. 15-16. Light
micrographs) Fig. 15. aeciospores; Fig. 16. Urediniospores. Bar=10 pm in Figs. 5, 6, 7; 5 um in Figs. 8,11, 13; 2.5 um in Figs. 9, 12; 150 pm in
Fig. 10; 40 pm in Figs. 15, 16.
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20023 59 39, o]%TFHKERI-1856); A71=(°]8 737))
L2277 AR AP E), 2002 59 29 o|sTHHKFRI-
1868, 1869, 1870); A &, 2002d 5¢ 3, 1A
(HKFRI-1847); A F #A|FA| (FEFHFE9), 20033 59 6Y
o] 7HHKFRI-2235); AlF=(0)8t AlF) AAZAEHA
g el AH) 5% FEAEE), 20039 5¢
7%, °l5F(HKFRI-2222) IGEFEAA, ARZUF) 2002
9 69 10Y ©)&THHKFRI-1891, ¥2} Q1ZHE A}y,
20021 69 29 ©|<5TH(HKFRI-1898); Y 3ts AHH,
2003'd 7€, A7 3|(HKFRI-1700); 73'd AF(Ed A&A
A8d), 20023 79 129 ©}]FTHKFRI-1913); 3 3}
%, 2002d 79 309 ©]&TF(HKFRI-1927); AAE (0]
3l Ay 7ol 24, 20023 108 7Y€ A7 3 (HKFRI-
2064); AaET 20023 102 119 HHA B (HKFRI-
2071); A A A AEY), 20029 119 8Y
7173 8| (HKFRI-2092); A 35 7, 20029 119 8Y
717 8] (HKFRI-2093); 4 3hs A%, 20029 119 8
7173 3] (HKFRI-2095); A& T2 £E29), 20023 10
4 109 o]$THHKFRI-2096); 73 dFs &3, 20023 10
4 10Y Y HKFRI-2097); 2 st <=, 200243 10
A 10Y o]$TH(HKFRI-2098, 2099); 3¢ 3k A, 2002
d 109 10¥¢ ©]%5THHKFRI-2100).
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AFAFA 9 AAFL] i AE : F9 T4,
&AM AHE ZEAE ARUF AFHETA] &
159 ¥ AbzuF BE 32 2R 9 AWM 5%
Aol AL FletA oM (Fig. 3), {EAS ATlsA &
2 AxUFdM e JEEZA7E FAHEA &sdth AFH
Z A2 dojz ZxAY 9 AEEAAY, 283
AR T2 ik Fefd EARA] AHE VE £
13} B3l o] ZWAE Coleosporiun xanthoxyli Dietel
& P. Syd.2 33320 (Tables 1, 2), AA7IX LaiA]

Table 1. Comparision of aeciospore sizes of Coleosporium
species on Pinus thunbergii

Host Present study Hiratsuka et al. (1992)
C. xanthoxyli 24~49 x 16~32 um  30~52 x 22~34 um
C. bletige - 22~30(=34) x 14~20 pm
C. matitidis - 22~34(-38) x
-apiifoliae 14~24(-26) pm
C. lycopi - 22~36 x 14~24 pm

C. pedunculatum - 20~30 x 16~24 pm
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Table 2. Morphological features of aeciospores and urediniospores of Coleosporium xanthoxyli

Characteristics

Present study

Hiratsuka et al. (1992)

(on Pinus thunbergii)
peridial cell

shape
size

surface structure

inner wall sparsely verrucose (Type SV)*
side wall moderately rugose (Type MR)*
outer wall small papillate (Type SP)*
Aeciospore
size 33~59 x 17~37 um
shape broad ellipsoid to ellipsoid
surface structure verrucose with three to four annulated
rings (by SEM)
No. of verrucae per 10 um 50~100

ovate, ellipsoid to oblong
33.6~86 x 16~50 um

ovate, ellipsoid or oblong
33~70 x 23~50 um

closely verrucose
b

verrucose with striae
30~52 x 22~34 um

broad ellipsoid to ellipsoid
verrucose, with a near smooth spot

15~40

(on Zanthoxylum schinifolium)
Urediniospore

size
shape
surface structure

(by SEM)

No. of verrucae per 10 um square 33-~81

21~42 x 14~29 um
ellipsoid to broad ellipsoid

verrucose, with one to two annulated rings
and capped with mucronate projection

22~42 x 16~28 um
ellipsoid to broad ellipsoid

verrucose, capped with a papilla-like
projection

15~30

*Name of Type is based on Lee and Kakishima (1999b).
®not described.
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A2 ol HAEL 17.8%~58.7%°] A Th.
Azl e Yed 5. SEAE (aecidia)=
244 mu F&o HF @5 == 2 7t o]oA
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+= W™ (inner wall} Type MV(minutely verrucose; LeeS}
Kakishima, 1999b; Fig. 5), 54 (side wall)> Type MR
(moderately rugose; Lee®} Kakishima, 1999b; Fig. 6), =
2l 99 (outer wall)}> Type SP(small papillate; Lee2}
Kakishima, 1999b; Fig. 7)°]t}. =X 2}(aeciospores)= E}
LP-He YYo=z A7 24~49X16~32 umo| ™ i
He E712 YoArt(Figs. 8, 9, 15). SEMe 2 #3H
=X2 FH9 57l ¥o| 0.8~4ume|H, E71¢ =
100 um*3 50~1007 o]t} E7]9] FFE Type SA(small
annulate; Lee®t Kakishima, 1999a; Fig. 9)°1™ 3~4712] &
A2 (annulation)E Zt2 9loH, E7]9 AYREELS H
B3l uks r= okt B2y whrg e o) 7|5
g 2ot} o EXAE (Uredinia)e 22U o
of YA EY X3S £ 3“4515}(111;; 10). 42X
2} (urediniospores)?] EUS ElIYE-H & ElY¥EoE 2
71E 28~46X15~29 um®) thFigs. 11, 12, 16). SEMO 2
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kol thFig. 12). /332 (annulation)®] T 1~274 ]

(g -{%r

vin r\r



MR dEgae] FWIF 3 g 5 283

U o2 2o wmet s aErt B8] g ASE
Atk £719] ®ole 1-25umel™ E719 FE= 100 um?
T 33~81700l L @5 Ee B JivF U'hs] dAE 7
A2 (retuculum)E Ho|7|1%E 3thFig. 13). AL EAE
& LAA M QAA MG W AU 9o 22l
| Z5o] FADHFig 14). B Q7NN ALEA L &
AAxAS] Fed 532 #EHA st

SEuetelr F&e] Yol ZXAE B8k Coleosporium
Sad 2aEo] A o}t B9 H C bletiae &
4%o] BaEo] St} o|F 459 SHEH C xanthoxyli
o] HEAe A7NE HlEF Table 1914 Ee upe} 7Ho]
C. xanthoxyli®] XA T 459 xR 4 =
t}. Hiratsuka 5(1992) XA} FHe| E7]33e U3}
o] 7FA3] “verrucose with striae”2 7]A 5150 o] 8k
714 SEMel 9|3t #aAFT} opd Fatdu] Ao o)
HEAFHE B ok, B AFlA SEMOE #HEE =
Xz} FHE7]S] 725 3~4719 #4438 (annulation)S
7}Z1 annulate typeo]™ F@FEL AP w1y Ee
ot EE2d WY RS0 53] YE Coleosporium
& =W -2 A S Kaneko(1981)= C. xanthxyli®] =3
Z} 3719} annulate type®] EHTFZE Coleosporiums
02 3 #HAE F Ue T8 FEHd 5 (Key
character) 2. 2 71& 3%t vl o}, 94 E (peridial cell)2]
FEHTZ0) tiske] Hiratsuka 5(1992)2 &9 W3t 7]
Aglol ezt eio] thale] “closely verrucose”$t
“verrucose with striae”= 7Fa3]| 71A183 ) £ Aol A
SEMOZ #AE 0|59 SuAE ¥, 9 SWo
EHTRE 72t minutely verrucose(Type MV), small
papillate(Type SP), moderately rugose(type MR)©] %] 2.H
71& 7153 o atol7k AAATHFigs. 5~7). ol 2
ol= 7]1E2 & Hiratsuka 5(1992)9] 7117} Z&tdv]
Zoll o5t #AEA A 7|As Aoz S dn). 2z}
A7t 48 A A= Coleosporium&E a2l 749 AR
o] o¥e BF FHEVE 7ML e ALE HiE
o] Ao\, Gymnosporangium? Z5WHT F aecidioid
aeciume Zte= YH SH TS A3 roesterioid aecium
S zZte BE £33 Chrysomyxad SHI-S TEA| E9
o] HE (smooth)slthy H 7 H o] 9 cHHiratsuka 5,
1992; Lee®t Kakishima, 1999b). S8 Z Ao 2A}
o] ATV} Zbe BRTH oulo] ddle] B& A7
7t o] FoA ko SEME o8- S ubM| 9] ujAHl7=
of gk A, 53] EFF HxdTE tds] vE3)
M HoE o] Mo thet A7t et AlRHT

C. xanthoxyli®] G&3Ae] EHE7]e] théle] Hiratsuka

T(1992) v& F3 FEHE ¢ SR =29 &
712 2§49 enH
hemispherical cap with a papilla-like small projection~"%
Z1esdh B Ao #2E 45X RHEY)
(Figs. 11~13)E Hiratsuka $(1992)2] 7]1A1} tf3-& A X
st o) HAHEE] “papillate-like projection” Btz £
o] WZ3t= 2 “mucronate(Hawksworth -, 1995) projection”
o2 7)1&38le Zlo] eldaiti AlE €t} Hiratsuka 5
(1992)8 719 42 10 um square & 15~3070 & 7]}
ot & dFolMe AHE BES A A
2 2 7t gl 33~817HE FAE LM (Table 2,
Figs. 11~13) ¥&9] 7|A %= zlo)7t Ak $-2vte}e

< T8 S5t 2 FeHE ERIEES =9 7]
A et S o SR Hel & A FE
AL stede E7]9] ol hEt Hiratsuka 5(1992)
o 7l Y] B AT X 2|7} ok &
T glon goF o] Fo i EFIH APEN B
F oz A7ZbET) Hiratsuka 51992 E719] $7HE
o] F-zo et 7| sHA] ket & A7l o
EAHe] 2UE7]E 1~270¢] 33 (annulation) S ZE
A Ao 2 A HFigs. 12, 13). B I7AE
sl WaE upel o] 28] FAFEFRE WA
o FHEE AE)d o] wg FE&7 7Eol 2
F AT gHA Lo (Katsuya 5, 1980; Kaneko, 1981;
Sato®} Sato, 1982; Lee®} Kakishima, 1999a, 1999b, 1999c;
Cummins$} Hiratsuka, 2003), € 7oA W3zl C
xanthoxyli®] =5¥AF L X2} AU FHITZE &
o2 o] Fo FHEE )l o] FE&3 71Fe] &
Aog AtgdTh

RO B B HHR 7L 63 1839 HBo]
7|F2 BAEo 9O tK(Hiratsuka 5, 1992), $-2]uielol
A AbEUEE) BaFo] SlE 5% 6HF (01, 2003)
2] XE F C xantoxyli®) 712 BIH Z& MAxUF
15 RoITHAF A TYHEZ, 2004). FHAHTs}A
WREE S50 ofstd SEIHZ coreanum)¥ Z I
(Z. pipeeriim)| M= HH o] AFH Jenz F5
AEURE HBL /152 s S9Fd] OE 2R
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I =5HEE T Yste] B Hele] $AR
H FEdM AJFE 5EAE AR AFHEIA
ok 2 A3 ARUFolM AFAHOE AEZAE I
o] o] HHYFL ZXAAUE FEAM, J5EA4 E A
SEAANE AxvHRolA FAske AN AEAE
Z+= C. xanthoxyliZ T3 22 ey 32
2 7€ 715 4ASHe Y SEA e XA EH
E7] oll& 27t ATk FE€3 dxuFoA A-A
C. xanthoxyli®] ZAZE L& o|&3t ZXxAAY B A&
ZAAN e FEEHA 5 ZIestdt. A A4 &)
FAGANA ZAFE AR Az HEAYAT]IE 6
4 3te~79 2Eolslon 89 F9 oHUES 17.8%
~58.7%°] At}
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