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Gymnosporangium asiaticum and G. yamadae: Morphological Characteristics,
Pathogenicity and Epidemics by Rainfall
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Teliospores of two species of Gymnosporangium asiaticum and G. yamadae collected and identified from Juni-
perus chinensis, J. chinensis L. var. kaizuka. G. asiaticuin was identified as the thick membraned (cell-walled)
teliospores (avr 2.5 pm) and thin membraned teliospores (avr 1.2 um), and the telia of G. asiaticum was
bluntly conical shaped and occured on the leaves and branches of Chinese junipers. G. yamadae was identi-
fied as the thick membraned (cell-walled) teliospores (avr 2.5 um) and thin membraned teliospores (avr 1.2
m), and the telia of G. yamadae was gall or floral shaped and occured on the leaves and branches of Chinese
junipers. Both of the telia of the two species of Gymnosporangium were occurred in a same tree of Juniperus
chinensis L. var. kaizuka at the same time. But the dominant species is G. asiaticum. The more rainfall in the
late of April (the season of forming basidiospore), the more rust diseases in Chaenomeles sinensis. C. sinensis,
and Pyrus pyrifolia var. culta were infected by G. asiaticum (basndlospores) but Malus siebodii was not infected

by G. asiaticum.

Keywords : Gymnosporangium, Morphology, Pathogenicity, Rainfall
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G. asiaticum® A& EXAE Juniperus chinensis L.3} J.
chinensis L. var. kaizuka Aurea-variegata°l A 3 2
HAA, =XEA= Chaenomeles sinensis Koehne, Pyrus
pyrifolia var. culta Nakai, P. pyrifolia No|A Z-Z= )
G. yamadae®] A-&XA= J. chinensis L3+ 1. chinensis
L. var. kaizuka Aurea-variegata®l A A7 Hz=¢lom,
HXAE Malus sieboldiiol A AN &=, G. asiaticum
3 G. yamadae®] telial host®} aceial hostE Table 13} 2
o] EH3IATY.

G. asiaticum®t G. yamadae2] BE|& EAS 23 BH,
G. asiaticum®) AELEIAE 277 ALY 72 249 N =E
2 Holglx =8A xR © A% A3k o] F7
&+ FUEE) ALEAE ZAE W1 o] F2 BHY¥
LY B AFE A Ag¥Eer A7) 39-53X

Table 1. Aecial and Telial hosts of Gymnosporangium asiaticum and G. yamadae

This study H. Y. Yun and S. K. Lee*
G. asiaticum G. yamadae G. asiaticum G. yamadae
Chaenomeles sinesis
Chaenomeles sinensis ¢ lagenarza' . Malus baccata
Aecial hosts  Pyrus pyrifolia vat culta Malus sieboldii Crataegus pinnatifida M. sieboldii

Pyrus pyrifolia N

Pyrus ussuriensis
P, ussuriensis vat selulensis
P, pyrifolia var culta

M. prunifolia

Juniperus chinensis L J. chinensis L.

Telial hosts

J. chinensis L. var. kaizuka J. chinensis L. var. kaizuka

J. chinensis L
J. chinensis L. var. kaizuka
J. chinensis var. globosa

J. chinensis
J. chinensis L.. var. kaizuka

*Cited from Gymnosporangium species causing cedar-apple rust in Korea (2003).
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Table 2. Mycological characteristics of the isolate from Gymnosporangium asiaticum for identification

Characters Observed G. asiaticum =L H. Y. Yun™
Teliospore
thick wall
color brownish brownish brownish
shape narrowly to broadly narrowly to broadly narrowly to broadly
(long)ellipsoid, obovoid (long)ellipsoid, obovoid ellipsoid
size 39-53 x 17-21 um 30-57 x 20-28 pm 31-54 x 15-22 ym
thin wall light brown or light brown or
color colorless colorless
shape long ellipsoid long ellipsoid
size 48-69 x 13-18 pm 30-70 x 13-22 um
Acciospore
color yellowish yellowish yellowish
shape globoid globoid globoid
size 19-26 pm 18-27 pm 17-25 x 1522 pm
Peridial cell
shape rhomboid rhomboid
size 47-59 pm 39-103
Locality Haman, Busan, Andong,

Iksan, Eonyang

*Cited from 76 E & & (1989).
**Cited from Gymnosporangium species causing cedar-apple rust in Korea (2003).

Table 3. Mycological characteristics of the isolate from Gymnosporangium yamadae for identification

Characters Observed G. yamadae (=3 H. Y. Yun
Teliospore
thick membrane

color brownish brownish brownish

shape (long)ellipsoid, or fusiform, (long)ellipsoid, or fusiform, ellipsoid or obvoid

both ends is round and some narrow

both ends is round and some narrow

size 31-47 x 21-28 pm 32-57 x 20-28 um 55.7-30.6 x 27.7-14.6 pm

thin membrane

color light brown light brown

shape long ellipsoid~ellipsoid long ellipsoid~ellipsoid

size 38-53 x 17-21 um 30-60 x 14-25 um
Aeciospore

color dark yellow dark yellow dark yellow

shape globoid globoid globoid

size 17-24 ym 15-25 pm 27-17 x 26-16 um
peridial cell

shape long- narrow long- narrow

thomboid rhomboid

size 64-90 um 102-63 pm

Locality Andong, Gyeongju

Ak HEAE =WLL

1721 pm FEHoH, @] A= B 2.5 umAt. &
ol gk vl AL EA = 7hea 1A FEYdE E
WFF oz, G¥olAY A FARI Aex AU,
A= 48-69X 13-18 um%A 2., Bre] FAl= HdF 1.2 um
W FPAE A7 19-26 um
At ZXAE = FAPTF O Z G, yamadaedl BISNA A

AAA mFo] e T30, Aol 47-59 um F=Ah

G. yamadae®] FH(ZEYA T A= BHEY, Fehe s,
WEgon go FIAA U WES EEHoH,
G o g A7) s 31-47X21-28 um AEH oW, wheo] &
Ae Fd 25umAt. HEEHALS IS de g4
o B19Y = Ae9¥o g 7| 38-53X17-21 um%
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Fig. 1. Telia's figure of Gymnosporangium spp. observed at Andong and Gyeongju, Gyeongbuk province. (A) Telia of G. yamadae (big
gall) observed at Gyeongju in April 2004, (B) Telia of G. yamadae (small gall) observed at Andong in April 2004, (C,D) Telia of

G. asiaticum (bluntly conical) observed at Andong in April 2004.

o, o] RAE B 12um=E G asiaticum)] VS| A
SEXAL AAH R o FEHOIA FxA e AL =
AL 9 FHOF AEo| 1724 um FEFOH, 5X
AEE A3 F& AN E LR o= 64-90 umA T
(Table 2, Table 3).

G. asiaticum?+ G. yamadaex= Fig. 13} Table 4o)x|9} 7+
o] AgxAE e 4 Bl meME BRE T 7t Ut

G. asiaticums J. chinensis, J. chinensis L. var. kaizuka
oAA A3, B3I o FuUFe QNN viE ALE
AEE FA3AY. ALEAE] BYe Fd 48y
(bluntly conical)*] o™, Fr}72] ot 7hRjolA
AHEAL, de st e FEXo FAHH7E st
t}, whASl G yamadaes J. chinensis, J. chinensis L. var.
kaizukaoll 4] A B oY, ALEIAHE SEG &

Table 4. Telial morphology of Gymnosporangium asiaticum and
G. yamadae

G. asiaticum G. yamadae
collective bluntly conical big gall
ShTa‘eplfa"f individual bluntly conical ~ small gall
witches' broom floral shape

% [¢] =
Y F A& YUt ol <

yamadaeZ7t @158 TR AME T E Fiol| ZHz}
A= AL BETh 2 A5 5o FA Bl o
B G asiaticums} G. yamadaeS: EFE T AT
L& G asiaticum®| G. yamadaeB.t} Bo| A7 #FH
RO Z Hol G asiaticum®] G. yamadaeR.T} $-FHFolek
I F T UTKE, 2004).

Gymnosporangium asiaticum®] W94 74, 20043
49 1399 AH3 G asiaticum AEEAE HRAPL
ol B3} ¥ 91 Zobr Au|st ME 3F-F(Chaenomeles
sinensis, Pyrus pyrifolia var. culta, Malus sieboldii)®l %
stk 2 A3} Ch. sinensis$t P pyrifolia var. culta®ll=
ARA F2E A WAl Yelst=Hl M. sieboldii
= Aol yehhA &t e @ JFAed Ch
sinensiss= 1193l Ao VeSS P pyrifolia var. culta
= 18YThl Aol veltor, WAl = Ch. sinensis
= olF AsHA YERXAL P pyrifolia var. culta= 2F3HA|
UeRd RS2 B} Ch. sinensis’t P. pyrifolia var. culta
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Table 5. Arifical inoculation of teliospores from Gymnospo-
rangium asiaticum on three rosaceous plants

Table 6. Rust development on Chaenomeles sinensis observed at
Andong and rainfalls of late April for 3 years

Inoculation Initial date for
Aecial host date symptom  Severity®
appearance
Chaenomeles sinensis 13 April 24 April 8
Pyrus pyrifolia var. culta 13 April 1 May 2
Malus sieboldii 13 April - -
*The number of spot per a leaf.

Bt G asiaticumo) © ZAFA AoZ AGHAY
(Table 5).

o] ugo) WX 7148ql. HWe] ALEA ¢
ofdl= o] Hasty 53] 7 - BAL
AeH(@ T, 1993), FHESEFHAE) E82 A
EA7} wolste] GREAE FAsE A7 48 FE
o] Ze-F3 oA vk RSkt 20039 <t
S BiR-e] Yo Yol A AR FEFHY
o] AslAl WAt 2002:3~2004'3 39, 49, 5,49
FH 25, FEE A 7daRle] HF2EFHH
LAY v A= S AL d3, HEAY ] 2002d
493 599 73980l 2349 mm 3L, 200332 9ol
3584 mmZ 123.5mm7} O Bhow, AFFEs} 25&
H Zol7t gl Ao Hol 73g-go] ) Aol g3k
< "X e Ao oy, 53] F7]F1 FuFL
map el uig A o] = wAe) v F4
A Ao Add)y, T3 3A7 F9F F 499 5
4 Awo) A4S BA9 £ A5 200339 5Tl
tiEsol vl ALxAle] wop & gxpxA}e] FAPA7]
A 49 skeoll JFHO Qo) e 2ol FHAE A
o7 FA4¥tiTable 6, Table 7, Fig. 2).

it . o BAShs W2 uivHE, Al

Fig. 2. Rust development on Chaenomeles sinensis observed in Andong National University from 2002 to 2004. (A) ANU. 20 May 2002,
(B) ANU. 25 May 2003, (C) ANU. 25 May 2004. {): J. Chinensis L. var. kaizuka, (__: Ch. sinensis.

Desease occurence  Late April rainfall
Year o/ \e "
(%) (mm
2002 10.5 73.0
2003 80.9 120.7
2004 10.1 56.5

*A number of infected leaves per a branch.
**Data from Andong Meteorological Station.

Table 7. Rainfall, average humidity, temperature for three years

Year  Month l?am"r‘nf*)‘,” . mﬁr;g(?, oy Tem(lzg)‘f““e

3 420 22.1 7.2
2002 4 140.0 257 12.6

5 949 29.6 164

3 38.0 304 5.7
2003 4 188.4 29.5 123

5 170.0 342 174

3 26.9 2.0 54
2004 4 86.1 1.7 132

5 87.2 42 17.2

*Data from Andong Meteorological Station.

U, B, o, Eujube Sol walshs
W3 J\FuE 8§, 5= Gymnosporangium spp.
o] EAQA ALXA M 7|54 &0l

Spz Aot Fe A Fuolt Hrofe) Ag
EZAE7E A AZE s 24 e ot} 49
FT4RE YES F53t §2Fo] &2 @949 &
voko Hux ALEAT Bolatel FAoA gA
EAE GAae, o) YAEAE whe] slal Hlarse
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AR, BV, BRI 5 213 E AYstd 22 3], 1997).
F F2EFHE S Yo (Fig. 3). Wi, BRI Suuey, ok B R
T M ALSEREE G yamadae®| 739 2~33d7F 4, uuE, 23R S9UR= G asiaticum Miyabe
o] ALHL XL G. asiaticumS 60| AF WA LE O ex Yamada®| S AAY ZIFA Eolt), ofawubi-= G
2 AEsPEA AFYe) e Adole Tl A9 yamadae Miyabe ex Yamada®] S EAA 7FHER F
a7t AT ALEZAETE B dol| AA HEC] Hoj 2 59z odde BAs] ARty AshE s
FRHEZ AR R E = Kol AL YE R & o= TS o) Yole Ao 539 ol
o] IAEER 39 oA 49 Aol A3]33HA 2 ARH7F A7 AREA YF 2 9o SRR
30 e d Efo] HOX sioh@=AEEE 77 Ao 3 FREEUF AR F g F

Fig. 3. Symptom and morphology of rust on Juniperus chinensis L. var. kaizuka. (A) Telia of Gymnosporangium asiaticum (collective
bluntly conical), (B) Gelatinous masses of G. asiaticum (24 April 2003. Andong), (C) Teliospores of G. asiaticum by SEM 600X, (D)
Germination of teliospore of G. asiaticum (1000X), (E) Teliospores of G. asiaticum 1,000X, (F) Teliospores of G. yamadae 400X.

U: Thick walled teliospore, C3: thin walled teliospore.

HA i "M B PER— -
N i . : by b N Rl 50N TR+ 5

Fig. 4. Symptoms of rust by Gymnosporangium spp. (A) Symptom on leaves of Pyrus pyrifolia by G. asiaticum, (B) symptom on leaves
of Chaenomeles sinensis by G. asiaticum, (C) symptom on leaves of Malus sieboldii by G. asiaticum.
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of Bt}

C9} DE SEME o83 Zrje} wjue] ¥EAF 15k

Fig. 5. Aecia of Malus sieboldii and Chaenomeles sinensis. (A) Aecia of M. sieboldii at Andong in June 2003, (B) Aecia of Ch. sinensis at

Andong in June 2003.

Fig. 6. Mophological characteristics of Gymnosporangium spp. (A) Aeciospore and peridial cell (thomboid) on Pyrus pyrifolia by
G. asiaticum, 400X, (B) Aeciospore and peridial cell (long-narrow rhomboid) on Malus sieboldii by G. yamadae, 400X, (C) Aeciospores
on Chaenomeles sinensis by G. asiaticum, 3500X (sulface structures type LC, Lee & Kakishima, 1999), (D) Aeciospore on P. pyrifolia
var culta by G. asiaticum 3500X (sulface structures type LC, Lee & Kakishima, 1999).
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o] Agtez FP AoE ¥z FUTZE large
coronate(LC) typel- 2 Lee®} Kakishima(1999)7} R g
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2003~2004d S FollX Gymnosporangium asiaticum=}
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