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A Eu-form Rust Fungus, Zaghouania phillyreae Patouillard (Pucciniaceae)
on a Variety of Sweet Olive [Osmanthus aurantiacus
(Makino) Nakai var. thunbergii (Makino) Honda] (Oleaceae)
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Fig. 1. Schematic life-cycle of Z. phillyreae on O. auran-

tiacus var. thunbergii in Kagoshima Prefecture.
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DEFRMIZLER IS,
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SR T E 23T 5.

BIFLRENAERIEET LT, 5 AL
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RE DA E 72 TN o 2 RTEEO I IR BRI
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WA ENDZ Lz, BIEEEIZBIT AR
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WG 5. 19884E12H FAJIC I AIERN I BWT, =
WS DRTAER SN TV B HES .

INETFREPSRFETTOIRIZT2HABTER S 1,

FIE7E4 - A 7FHOCOH] L XighTw
LFKEBIT. 2RSS ORTEZED
R EI»OMET TOIRIF2IATH L.
SUORTOBIFHIKEELZ B\, L2 L%
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B mpE s (L) »EHEER IS, 2o
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BERFRART & FEFICER S G, MEEE

THEEFETA. L2 L, #FOEHRIIFESHTIZ 2.

72 B, Nicolas * Aggéry® & 7 5 v A EH O
Toulouse I2BWT, ZOWHOELHFA2 ~4 HIZ,
SUMFHS5 ~6 HIZ, SURRTF251EF Phillyrea
media LT END LHEL Twb,

BREBRICETIFEDSH

BIRBELET BT 5540, FES5IIEKH
WCEAERIINT, BERERO2EKIZESNRS L

F 2Tz,

LaL, 20%, NEAETMICEL»EAEL TS
kb hol. XoT, BBoW, HIBITAE
7t A BBIAR O EIRE & 7.

AEOEFEERIHRL VR, /3850 x2E
B (A% L) HeiRY BER CARICH LRI E
BITLEEZLNS.

B &

HEyE Y FAAL, SEE7 A BHAORZSH
TWAEHTERL, LHafi# (F/2@ERFH) B
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ST S UMTFEOS L ZEPFHETS) OFEYR
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FAEBMAROT N TRIALHEARTH - 7.

# R

W R - B 1 i O FREERT 2 S ) P v O & 2 S BT
I C, MILEIF70kmiZb 2% 9 HET, 162 Pl R
KEO5Hi NS S 7z (Table 1).

HEARDIZLALEYAFEI LT o 7.

B, BEBTHHNIZBWT0EAUEDY 2 %
74 RRAEL. LaL, WTFRIZHLAROEFE
Bl ohlhol, £/, VAFEZILAS, ¥
EIEABIUFCEZ LA USNOEZ LA BHIA
KAREOFEIROON o7z,

~N7z.

Table 1.  Disease occurrence of sweet olives caused by Z. phillyreae in Kagoshima Prefecture

Locality di%i;stewvil;g(efégr(:d Point condition- Host plant
Omagari, Ei Town A 0 R 1 Private house garden U*!

Aoto, v > HH 1 " U

Kamigori, Chiran T. o8 M LB 1 Public toilet hedge U
7 iz 7y s 1 Private house garden U+K*?

Hirakawa, Kawanabe T. JITRE7 N 1 | 5 z U
v 2 v ” 1 Public hall garden U+G*®

7 ” s 7 1 School garden u

z 2 4 4 1 Temple garden U

” ” 4 4 1 Private house garden U

Okudari, Kinpo T. & W BT B T 2 ” U

Yoshitoshi, Hiyoshi T. H ¥ B & F 1 ” U

Yunomoto, Higashiichiki T. HATKHET S/ JC 1 ” U

2 4 4 4 1 Road side U

Nakamura T., Sendai City JII P A AT 2 Private house hedge U

Minamisé, Togo T. WO OHT B O 1 Private house garden U

Matsugasako, Miyanojo T. ‘w2 WA o8 1 Public office garden K

*1Qsmanthus aurantiacus var. thunbergii (Usugi-mokusei)
*20). aurantiacus var. aurantiacus (Kin-mokusei)
*30. fragrans (Gin-mokusei)
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ENROOLNG,
BIEBENY SO MBI HHI LS
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FHYOGERSEEIGIVEFRIK TE S, €412
AL RO TWAS.
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35, BERLECBUIAZARFEORELHAET
HUENDS.
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Z. phillyreae O FEHETEEKIZDO VT HOHETIRF
BN hbLIREL TS, EESPRIAERT
DFEXBFIBIC OV CHEICHE L 7.

FEELOBEBLPHE L-HRIFE OER
ERERLRW (Fig.2). LL, Wo»DHAR
LHHDT, TNOBLUZFOMDOERE, REkE
kN5,

B 3

F &L TRIESE LT FILCHRILL 22 FEAKE
FEREREE L 7=,

ZRF, MEFREOEREHZIEILEREE
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LD THA (Fig 32, 33, 34).
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ns.

AT AR F-HE B C D U7 Bk DI TR &
na., HOBMREREEE 23T VWETEETS
. BATLEBBEONEFYIN LS. B L L
FRFOTIRFO I FEREh, LRTONEYI
FTIIHSD.

FFDOIZ3IHRVLENRUTORENEL 4 372
BRENLUToOHRIZbOIANE, FREFROHEDLS
MNEFHERE NS, NET 2R, Bib LA
FEBLURTO) ZERLZVERRATAS. LBTF2
SN VIR XK T % (Fig 32T).

BELRL T OKE 81326~37X13~19 ym TdH -
7-.

KR T LA S BRI BIER & i

L, FEHVEC I TERTFOEEEEL 2D,
RHETITRTVERTFL L5 (k).

h & F
MEFILFEEDORFO ) OZHE» OB 2r b/
RALBREIH T AL IC4EER SRS (Fig
18). HEEER 2 /IEFIIERIET, KBEHICE-TH
(Fig. 18), EXEMHIZX > T (Fig 32S), #Ei
BEHETHA., BIEL-LOOKE S I3EFEI2~18
pm THo7:.
BAILL-oTRBTOI CBEXSER ST, £
OFHE»S 1MELTHEINLZELHB. D
L) METIHENKRELL ko2, RELZRICE
579+ % (Fig. 23~31A)
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Fig. 2. Dimensions of 4 spores of Z. phillyreae mea-

sured by us in comparison with those by
Hiratsuka (1929).
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Fig. 3. Seasonal change of the rate of uredospore to
that of sporidium in sporosori of Z. phillyreae.
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TabbXlTFHIrERFHICEITTA. Fig 3
1319874 3 L UF19894E, 1 A#» 5 4 H £ TIl3iF10H
ZE, IMOFAEELFIL, KEOIBORT
WOTRTORFLRUMLAIIIEED, ZRHDOHD
MNETFEERTFOEEYRNI-LOTHS.

3H, FEOEK, BRI, BERTOE
BEN-RIFEEISH, EETH. L2rL, WD
POFEEIREONE L 23 TFTIIESL. 205
DIEOERFII6 HE T THEFZHEITAL. HBEICEX
S>TIESHATOLIKABOLONRFN H - Tw
% (Table 2).
BRFoORIGIZIZERE L2 LB TS L
»dH A (Fig 33). NEYRBRO/|IKTOETD
Thsb BHCL-TEADENT I~ 4T
IS VWV s ) AR EDRERIZ 2 S,
EHLOWE L 72K E £1322~30X14~19 ym T
Ho7z.

SUVRFRSLVSURF

B2 VWRICR 57285, bERTERLHER
@, Hedh FOAELZ-HECERICLY F o7
MR 2 &1 S ORI B K& ORI 125 TR &
ha., SUORTEERE»SES EMELZ W LEHT

Table 2. Germination rate of uredospore of Z.
phillyreae, collected at different seasons
Season Germination rate (%)
Early Feb., 1987 38
Middle March, 1987 75
Early April, 1987 56
Late May, 1987 69
Early August 1987 1
Late May, 1989 28
Late June, 1989 32
Middle July, 1989 0*

*Spore was not found.

T %0.3~0.5mm, M0.3—0.4mmTdH 5. 1mm’dH
7205 ~10EDETHRET H. SAMEE T L /KB
FBERFZ TMI300~500 ym TdH % (Fig. 19).

SURFEZIFAELZ Y LEAET, BER1FI2L
5, BidZF5-5Tw5h (Fig 20).

FBCLNIEEHERIZZ AV ETIRTHAS. Ly
LEREHIZIAIERI A » PRIZE>TWAD
(Fig. 34). S URTOREHEE 2 ATO»5 4 A
FHELL-oTIHSAEETT) DIRIF2HATH
5.

£ ¥

FEHOOPELAAAROBTOERLKE & i
Patouillard ', F3F”, HFB X UHEYOHE &
KEG .

L2L, EBELHANETOWI>TONL BRI
BERTFE/IEFORHMATEHETHALEEZ LN,

ZRFHPORRTFOEEIRECH L, KTk
BRf2ZFCeblE, $obbARTPHENERT
WIBITTAZ LRSI THLBEL T, F
B, B I UOERESYPE TR ER
FEARBTPRETHIERRLTVAIITER W,

FEEODORRIZI8TEL L U1989FED 2 M 4EIZB
WCTHIZEDONHETH A,

B, 1987TEREOHR LI9BMENDEN L ORI
BEBOVEDIZIZFIPAOTAINEDL T,

IBERREA B X THAE T AT

ON:BBT P 7 ~ 8km) BLXUERBEHICBIT S
198741 ~ 4 Ao AFHRImT W TFhd 3 A%k E
19894E D # N 6 X 1) &> (Table 3). JIILHTIZ$
WTH19874F 1 ~ 4 HIiZ19894ED 1 ~ 4 AiCH~T
SRR EZONS.

T 72, NGAHETC B 5 EEBRMEHRIUR OB £212 &
g, 19874ETId 3 A LY AFE Y £ 4 % H
LIz, THICx L198YETIE 1 A TH), ¥
DRV DFED H e,

[ENBLUOFEHYOEFTNERE OBV LR

Table 3. Comparison of monthly average air temperature among January to
April of 1987 and 1989 at Kaséta City (about 7—8 Km west of
Kawanabé Town) and Kagoshima City
Locality Year Jan. Feb. Mar. Apr.
Kaséta Cit 1987 8.5 9.3 12.0 15.6 (C)
aseta My 1989 10.5 10.5 11.5 16.2
K hi Cit 1987 8.3 9.3 12.3 16.4
agoshma ity 1989 11.1 11.0 12.0 17.2
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oL 57k,

A4 FTIAIMIIFNRFROBBIRD 1i5%
SHRRICIETL, 294 K797 A% B850 E% L7
BEEImDA VI ANEE L, FrEpsmss
T DREFERELP~I:.

FERORIEEN, RS2 L ICLY, ST

NIRT L D FF AR H IR
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REBRIH 2 HFEEORNEFH I ROED TH

L. EBEPOLRFBERIZ0 ~5COGEEIC
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N 019884 1 A T AJEREL

ERF 19884 4 A 4
S UHEF 1 19884 4 A k)
¥ R

MEFIIE S DBEHEFER, HTEBZROL S AH

TR L7 (Fig 35). 205 <6 FRNEY
PEFEPLBBLHLHHMOL A TENNES
0, MINHEERKEICENTE 23D THE, LA
STHOAERTHEIPENIAHTH L. Ll
WE T TOWMHITIEI DL kg ik «%hfw
s,

BB IS BT ORBFEIBEIRICO 228
-7z (Fig. 36, 37) .

SURFONUMEHARTH A L HBEShTW
BHITENHEELOEPEBBTII I O L) pEfEE
Ronzd o7 (Fig 20). LaL, RFEho s
R OARKIZE, #BEHERD SR (Fig 37). &
D2 SEM 12O #8 H K5 (Fig 34) AN
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Rz HIMBEI 51T D24 O RIATF D 53R
Fig. 412, #im UMEFOEE20T, 2lF ol
A%C) VB R O AE 20 D BEFR I Fig
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Table 4.  Pathogenicity of sporidium of Z. phillyreae on young leaf of
O. aurantiacus var. thunbergii

Number of Number of
Test date test seedlings affected seedlings
Late January, 1988 12 12
Middle February, 1989 9 9

Table 5. Numeral® and germination rates of sporidium of Z. phillyreae used
in the test shown on Table 4, compared with those of the uredospore

Sporidium Uredospore
Rate in Germination Rate in Germination
Test date total spores (%) (%) total spores (%) (%)
Late January, 1988 93 59 7 4
Middle February, 1989 61 35 39 72

* Spores collected from naturally affected leaves were composed of the mixture of sporidium
and uredospore.

Table 6.  Pathogenicity of uredospore of Z. phillyreae on the leaves of
O. aurantiacus var. thunbergii

Test date Number of Number of
(1989) test seedlings affected seedlings
Early March 3*! 0
Early April 3! 0
Middle April 5*i 0
Early May 1* 0

*!'Total leaves were sprayed with spore suspension.
**Drops of dense spore suspension were added on lower surface of young leaves.

Table 7. Numeral* and germination rates of uredospore of Z. phillyreae, used
in the test shown on Table 6, compared with those of the sporidium

Uredospore Sporidium
Rate in total Germination Rate in total Germination
Test date  (1989) spores (%) %) spores (%) (%)
Early March 91 47 9 48
Early April 99 56 1 0
Middle April 100 32 0
Early May 100 27 0

*Spores collected from naturally affected leaves were composed of the mixture of uredospore
and sporidium before late spring.

Table 8. Pathogenicity of aeciospore of Z. phillyreae to O. aurantiacus var. thunbergii

Test dat Number of Number of affected Germination of

est date test seedlings seedlings™® test spore (%)
Late April, 1988 2x! 2 73
Middle April, 1989 3*! 3 25
Early May, 1989 2% 0 58

*1Total leaves were sprayed with spore suspension.
**Drops of dense spore suspension were added on lower surface of young leaves.
*3Results were checked up 1 and 3 month (s) later.
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Fig. 6. Upper surface of the leaf of O.
aurantiacus var. thunbergii on which tele-
utosorus, teliospore and sporidium are
formed.

Fig. 7. Lower surface of the leaf shown in Fig.
6.

Fig. 8. Young shoot of the host plant, affected
by sporidium of the fungus.

Fig. 9. Symptom on young leaves affected by
sporidium.
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Fig. 10. Young shoot of the host plant, not sprayed Fig. 11. Similar shoot, sprayed with Dithane with 10
with any fungicide. day intervals between January and March.

Fig. 12. Leaves of the host plant which showed Fig. 13. Leaves of O. fragrans, not so sensitive to
strong sensitiveness to the fungus. the fungus, standing about 15 m apart
from the tree shown in Fig. 12.

Fig. 14.  Symptom of matured new leaf, affected by aeciospore of the fungus (late May).

Fig. 15.  Young teleutosori of the fungus, immediately before the dispersion of teliospore and sporidium.
(late December).

Fig. 16.  Teleutosori around old spot on which uredosorus had been formed (Arrow mark: Mycelium which
covered declining uredosorus, formed in previous year).
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Fig. 17.  Teleutosorus of the fungus. Fig. 18.  Teliospore and sporidia.

504m

Fig. 19.  Aecidium. Fig. 20.  Aeciospores.

Fig. 21.  Uredosorus. Fig. 22.  Uredospores.



Fig. 23.—31.  Abnormal type (A) of sporidium [Intermediate type? between normal sporidium (S)
and ured()spore].
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Fig. 32, Sporidium (S) and top of teliospore (T) by SEM. Fig. 35. Germination of sporidium.

-

(Y

: ——
— 104 m
2 4m /
Fig. 33. Uredospore (SEM). Fig. 36. Germination of uredospore.

Fig. 34. Aeciospore (SEM). Fig. 37. Germination of aeciospore.
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Table 9. Comparison of diseased leaves caused by Z. phillyreae on O. aurantiacus var.
thunbergii and O. fragrans

. Total number of Rate of diseased leaves

Host tree Examined date examined leaves in examined leaves (%)
0 p thunbergii July, 1988 144 61.8

. s var. e

aurantiacus var. thunbergii July, 1989 230 548
0. f ‘ Juty, 1988 296 2.4
Jrasr July, 1989 330 3.0
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Table 10.

Spore formation of Z. phillyreae on the leaves of O. aurantiacus var.

thunbergii after

spraying with a dithiocarbamate (Dithane 1/500 aq. wettable power)

Examined date Number of examined

Formation of teliospore

(1989) leaves and sporidium per leaf (%)
After 10 days After 20 days
Early January 5 100 100
(After 2 sprays) *
Early February 5 100 100

(After 5 sprays) *

*Spraying started on middle December, 1988 with 10-day intervals.

Table 11.  Difference of disease occurrence caused by Z. phillyreae between the leaves,
sprayed with Dithane and non-sprayed
Middle February Middle April
Treatment Number of Diseased Number of Diseased
total leaves leaves (%) total leaves leaves (%)
Sprayed* 80 0 207 2.9
Non-sprayed 88 43.2 193 38.3

*Dithane (1/500 aq. wettable power) was sprayed with 10-day intervals from middle Decem-

ber, 1988 to late March, 1989.
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Summary

This report deals with ecological, morphological, physiological characteristics and control of
Zaghouania phillyreae found on Osmanthus aurantiacus var. thunbergii in Kagoshima Prefecture.  Main re-
sults are as follows.

1. The variety tree was a new host-plant to the fungus.

2. Teliospore and sporidium started their forming from late December to early January.
Sporidium caused severe rust-disease, invading new shoot and new leaf during the period between late
winter and early spring.

3. Aeciosorus and aeciospore were formed in spring on new shoot and new leaf.

4. Aeciospore invaded fresh leaf, but the pathogenicity of the spore was weak, causing inconspi-
cuous spotty discoloration.  However, the discoloration became clearer gradually from early summer to
early winter. New teleutosorus, teliospore and sporidium were formed again on the lower surface of
the host-leaf.

5. A few uredospores were formed under the state of being mixed with teliospores and sporidia
even at the early stage of their appearance. However, the rate of uredospore-number in the sorus in-
creased in correspondence with the decline of teliospore and sporidium. Between late February and
early March, the whole sporosorus (former teleutosorus) was occupied by uredospores, exclusively.

6. Uredospore survived until early summer, without showing any pathogenicity.  The reason for
the existence of the spore on the fungus was not clear.

7. The fungus was distributed at more than 15 locations in 9 towns, ranging from the southern-
most town of Satsuma Peninsula to a town about 70 km north of the former town. Almost all of the
fungus were found on the variety tree among a few Osmanthus species.

8. Sporidium germinated comparatively well (about 25%) at low air temperature (5C), showing
its optimum germination temperature at about 20°C. However, the spore did not germinate at 35C.

9. Germination-characteristics of aeciospore and uredospore at different temperatures were quite
similar.  Both spores started germinating at about 5C, with their optimum germination temperatures
fixed at about 25°C.  The spores kept germination capacity (about 20%) at 35C.

10. The maximum germination rates of aeciospore and uredospore were obtained about 2 hrs after
their immersion in water at their optimum temperature.  Similar germi nation rate of sporidium was
obtained about 6 hrs after being kept at its optimum temperature.

11.  The variety tree was recognized to be more sensitive to the fungus than other Osmanthus spe-
cies.

12. Spraying of Dithane carried out from winter to early spring showed excellent controlling
effect against the rust-disease.



