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i I AR 55 ) L 36 N Canna indica 595 (P.
thaliae s 3¢ NFEWGE H) A I Perilla frutescens 5
Wi (C. plectranthi , T RGO R 7627778 £k
WFFE TR B KGR (P, sorght , ERMGED I F
1.1.2 BELHRKA

SU5000 % 5t 45 fifi 1L . 5 88 (H A& Hitachi 24
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(a) The uredinia were covered by white mycelia on the reverse side of plumeria rust leaf; (b) The orange-yellow uredinia on

the reverse side of plumeria rust leaf; (¢) The uredinia of C. plumeriae ; (d) The uredinia were covered by the hyperparasitic fun-

gus; (e) The uredinia under the mycelia became white

Bl 1 WETES N MG B R A EBR

Fig.1 Plumeria rust and the hyperparasitism of Coleosporium plumeriae
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B Filgws  nfly el B 2], i
HLF W AOBE T bl AR A A a4 A T
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#£ PDA -4z I, ik PR-CPH1 W& ERTE . (1
@, i R A PR L T GOt R TR 2L T
B VR T T 0, RS 5 28°C KRR 7 dL VR B 26 —
27 mm. fEGAE BB T B Ak PR-CPHL 14k 4
TR, 5 220K 5 43 A 0 F 5L SR 3 A 7 4 A
A5 15 v, 30 R 5O R, BB, G £, K /N (0.5 —
1.0) pm X (0.9-1.2) pm, FEFAMHE T RMET.

10 um

10 pm

() B bk PR-CPH1 #4340 FREIFW 3 d s 1k
B i T (b)) B T K 3 d P XS AL i A T
(OWEFANEAFHB A ILHEZS 3 EHRF, (DR,
(e2) A7 (DB AR IER M (OWEFAWER
Tl G845 (DT RIE W IEH 1T

(a) The reverse of plumeria rust leaf was sprayed with
conidia suspension of strain PR-CPH1 for 3 d; (b) The reverse
of plumeria rust leaf were sprayed with sterile water for 3 d;
(c) The mycelia and conidia appeared around urediniospore
with hyperparasitized, (c1) Myceliumum, (c2) Conidium; (d)
Normal orange-yellow urediniospore; (e) The edge of the ure-
diniospore with hyperparasitized was shrunken; (f) Normal
subglobose urediniospore

2 Wk PR-CPHI1 (48 7 2E ML 56 1E
Fig.2 Hyperparasitism assay of strain PR-CPH1
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(a),(b) The colony on PDA after incubated at 28°C for 7 d; (a) The obverse side of the colony was white; (b) The reverse

side of the colony was yellow; (c) Conidia capitate aggregation at the apex of the conidiophore, (c1) Conidiophore, (¢2) Conidia;

(d) Conidia; (e) Mycelia and conidia, (el) Mycelium,(e2) Conidia; ({) Conidiophore and conidium, (f1) Conidiophore. ({2) Co-

nidium

P 3 MG A4 55 A B A AR U bk PR-CPHIL MY JE 35 HRAIE
Fig. 3 Morphological characteristics of strain PR-CPHI1 of hyperparasitic fungus of Coleosporium plumeriae
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(AB603990) , SSU (1.C496895) #l LSU (1.C496880)
H 31— B0PE 43 315K 99. 00% .98, 11 % 1 98. 11 %,
T #k GenBank I & i 19 10 F' Sim plicillium F 5 H
BREN ITS.SSU M LSU F41, Lk Lecconicillium
H W L. acerosum (H "5 : CBS418. 8 AE A b, 7E
3 BIA T (TS-SSU-LSU MM ARG R T

W, B Ak PR-CPH1 5 S. subtropicum (B ¥ 5 .
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ZUE b,

L4 Nonaka 2% S. subtropicum WIE 255
fiE il iR & B ¥k PR-CPHI1 % ITS.SSU 1 LSU 3 4>
FrBeHR A P AU R GE K/ 4 B 22 W vk PR-CPHI
A S. subtropicum , S. subtropicum W H % 1F 1 ™
A OE 2R WK T OEE A, AR
Jrils7E PDA b 25°CHi 3R 7 d Ja R v ELAR O 22 -
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Ascomycota 2§ 7% B 49 Sordariomycetes A FE & H
Hypocreales H % # Bl Cordycipitaceae H#. 1% % J&
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48 —JCM18169 Simplicillium cylindrosporum

46 CBS 704.86 Simplicillium lanosoniveum
77 JCM18176 Simplicillium minatense
JCM 18180 Simplicillium subtropicum
54
97 = PR-CPHI
97 CBS 311.74 Simplicillium obclavatum
36l MFLUCC:18-1379 Simplicillium formicae

JCM18167 Simplicillium aogashimaense
JCM 18184 Simplicillium sympodiophorum

96 CGMCC:3.17943 Simplicillium calcicola
100 |: CBS 116.25 Simplicillium lamellicola

I ————ES
0.01

CBS 418.81 Lecconicillium acerosum

Kl 4 Bk PR-CPH1 5 Simplicillium J& ) 10 R E 1 HF ITS-SSU-LSU B GBI MR G LB W
Fig. 4 Phylogenetic tree of strain PR-CPH1 and 10 species fungi in Simplicillium based on the combined sequences (ITS-

SSU-LSU)
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22K 5 10 REB MWt & = A F Kb f
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(a) (e (1) ], WG 375 7K (1) 6 R A5 0 i R 3 1o 46 1 3
PR AR 5. (b (D (O], FER¥FBME T, #
A A X 2K T S A BRI I A A W A B Y B AR T
F T 22 T 22 AR o5 B AL VR R -
PRS2 AT R TR R K 1 B 22 AR A L 38 BT D 4 A A
THE R AT E AN 3 SRR E AT
I BB 5. (o) (g) (k) T, i X 1R Ay & 1
TIERE, BB el R 5. (D) M, "W, Hik
PR-CPH1 ] DL 2F 25 X O 1 B 5 TR L 7% 205 S B 5 11 A
T WA W5 TR 5 T B R T T AR R L R
FORGE L PR R 3E N A B R T
HE 115 d 5, B A6 R A R WA B 1 AT 224k,
BRI HFF AL .

3 e

A 5T M B A8 A e B A T o 3R I A S 2
1 P A A B, £ I8 2 WAL, & & A PR 5 fAt
FHE R PR-CPH1 ) ITS.SSU #I LSU 3 /> % 51| Bk

B BT » S N B AR 5 DA A A LR — B R R
J& Simplicillium BB :Simplicillium subtropicum ,

TERAMIE 8 St AW IE W R ETE S. ob-
clavatum T S. lanosoniveum ALY S W W) & % 4
B, Wang & I8 S. obclavatum T 25 H /NF
S HW P ostriiformis, L H 4 F 098 & R K.
Baiswar 2 58 S, lanosonivewm TE 25 A 55 W55 A
F Elaeagnus latifolia 559 B9 9% R 58 M5 B F N
B H Endophyllum elaeagni -lati foliae (J& 44 : Ae-
cidium elaeagni-latifoliae) , #% H 77 4= 0 B 1 F 25
% Wi RBEEAR . S, lanosoniveum AL HE Y G5 T
PR AT A T 0 R B R D TR AR R R
QFB%[M] iR S. lanosoniveum 254 EH MW Fraxinus
chinensis F W 2 H JF Wy Pseudaulacaspis pentago-
na , WU BE R 10° A /mL (W78 T B IF 8 36 h )5 . &
P W BB 144 b5 58 1 S A LA FE T A
T3k 93.33% ., Skaptsov HNTIME S| lanosoniveum
TS R Schefflera octophylla FE H A B Iny
Coccus hesperidum , WG He B 10° 4~/mL 8 4/ 1
BTP 7 d R RO i BB, . Chen 45V HfE
ETEEES, Simplicillium lanosoniveum W] 5]
Bk M ¥ Salvinia auriculata FIN R EE 3£ S,
molesta WM BENT . WA, Zhao 2™ LI, Simpli-
cillium chinense W] {E R K 5 4 28 B Heterodera
glycines MR MR LGE L L Meloidogyne incognita 1Y
IR i S, chinense 48 h i, K G I #E4k it
MR TAREE L g By JE TR 58 5] 992, ABF5R
P EALM B E R BT A E W S, subtropicum AL
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OB s (b, (D, (G IBTITE /K 5 15 T B 7 PR A5 A B 5 (b ISR TR B8 5 (D IR s (DB Bk 5 (o) 5 (). (k)
WEHFEMERT; OWREHEHEM TR HLZI (O FREWEREA T LB QoM m-t 85 W 2 TR
KH B2, (kDA AR TR, (k2) SR BAE RS ERTF 5 (D s (b, (D IEHF B R 86T BB AT 5 (DX R SR () & A&
KBS 5 (D M- S e

(a),(e). (1) Sprayed with conidia suspension of strain PR-CPH1.,the uredinia on the reverse of diseased leaf was covered by
white mycelia; (a) Paederia rust; (e) Perilla rust; (i) Poplar rust; (b), (), (j) Sprayed with sterile water, the uredinia on the re-
verse of diseased leaf was kept orange-yellow; (b) Paederia rust; (f) Perilla rust; (j) Poplar rust; (¢).(g). (k) The urediniospores
were hyperparasitized; (¢) The mycelia were grown from the surface of C. paederiae ; (g) The urediniospore of C. plectranthi be-
came transparent; (k) The mycelia were grown from the surface of M. larici - populina »(kl) The conidiophore of isolate PR-
CPH1, (k2) Conidia capitate aggregation at the apex of the conidiophore; (d),(h),(]) Normal urediniospores were orange-yellow
and suborbicular; (d) C. paederiae; (h) C. plectranthi; (1) M. larici-populina

K5 TRk PR-CPHI X 45 5% e 5 45 187 L 7 2 i 5 11 A0 9% I a4 9 0 T 110 2 2 T
Fig. 5 Hyperparasitism assay of strain PR-CPH1 to Coleosporium paederiae ,C. plectranthi sand Melam psora larici-popu-

lina
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[LPE{S1E
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TE M A Wit A 24 19 2 26 Fi iy DX 0 B 4G B 4 T Y R
A BRI A PR D R AT A 24 X A 2
B RN E R AA — 2 I HER . 538 HE 1k
WHHETEEE S. subtropicum B A4 44, H
FHE 25 A= L AR W B 16 XS B AL 50 o DT s 20 X8 25 46
B0 10 2 HE R e e D A 24 1 T R D BR B

TH Y oA A & U A g AL e L (AR i — 2P
W5
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Species Identification and Host Range Determination of a Hyper-
parasitic Fungus on Coleosporium plumeriae

HUANG Yiman,BAI Jinming,ZHU Wengqgian,LLI Feng, HUANG Guixiang, [ LIAO Yongmei
(College of Agriculture,Guangxi University, Nanning, Guangxi,530004 , China)

Abstract : The species and host range of a hyperparasitic fungus on Coleosporium plumeriae were identified to
provide the basis for the biological control of plumeria rust and other plant rust diseases. The hyperparasitic
fungus was isolated and purified from the uredinia of C. plumeriae on the reverse leaf of plumeria rust,12
single-spore strains were obtained by single-spore purification. The characteristics of colonies and conidia of
12 single-spore strains were consistent. The colony was white,and the conidia were nearly round or oval, uni-
cellular,and colorless,and aggregated at the apex of the conidiophore. Strain PR-CPH1 was selected as the
representative to analyze the nucleotide sequences of the three fragments. The consistency of the ITS
(MW505984) ,SSU (MW505988) and LSU(MW505987) sequences of PR-CPH1 with the ITS (AB603990),
SSU (1.C496895) and LSU (1.C496880) sequences of Simplicillium subtropicum was 99. 00% ,98. 11% and
98.11% ,respectively. Phylogenetic tree analysis showed that the ITS-SSU-LSU joint sequence of strain PR-
CPH1 and S. subtropicum (strain number:JCM18180) clustered in the same branch. Combined with morpho-
logical characteristics and sequence analysis of ITS,SSU and LSU, the hyperparasitic fungus of C. plumeri-
ae was identified as S. subtropicum. The host range of S. subtropicum was determined, and the results
showed that the strain PR-CPH1 could reparasitize C. paederiae ,C. plectranthi and Melampsora larici-popu-
lina among the eight plant rust fungi. This is the first report that S. subtropicum is the hyperparasitic fungus
of 4 plant rust fungi.

Key words: plumeria rust; Coleosporium plumeriae ; hyperparasitic fungus; Simplicillium subtropicum ; host
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