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Phakopsora pachyrhizi Syd. & P. Syd.
Domain: Eukaryota
Kingdom: Fungi
Phylum: Basidiomycota
Class: Urediniomycetes
Order: Uredinales
Family: Phakopsoraceae

231 g b6
Phakopsora sojae Fujik., Phakopsora vignae (Bres.) Arthur
Uromyces sojae (Henn.) Syd.&P.Syd., Phakopsora calothea Syd.
Phakopsora sojae Sawada, Phakopsora erythrinae Gaum.
Uredo sojae Henn. [anamorph], Uredo erythrinae Henn. [anamorph]
Physopella pachyrizi (Syd. & P. Syd.) Azbukina
Malupa sojae (Henn.) Ono et al. [anamorph]
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soyabean rust, soybean rust fungus, soybean rust
soyabean rust fungus, rust of soyabean, rust: soyabean
rust of soybean, rust: soybean.
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Major hosts( el o jm):

Cajanus cajan (pigeon pea), Glycine max (soyabean), Lupinus (lupins),
Pachyrhizus erosus (yam bean), Phaseolus (beans), Phaseolus lunatus (lima bean),
Phaseolus vulgaris (common bean), Pueraria montana var. lobata (kudzu), Vigna
unguiculata (cowpea).

Minor hosts( s 3 o 5):

Calopogonium mucunoides (calopo (Australia)), Erythrina subumbrans (December
tree), Erythrina variegata (Indian coral tree), Kennedia prostrata , Kennedia
rubicunda , Mucuna (velvetbeans), Pueraria phaseoloides (tropical kudzu),
Voandzeia subterranea (bambara groundnut).
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‘oshitaka Ono Figure 7. Phakopsora pachyrhizi urediniospores, 400X. (Photo by J. Brock)

Urediniospore: P. pachyrhizi on Glycine max: urediniospore showing
four equatorial germ pores.

Germ tube
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Figure 9. Germinated i urediniospore with germ tube and appressorium. (Photo by Maria Valeria Avanzato, Silvia Lopez, and
Marcelo Carmona)




Uredinia and Urediniospores

Germination of clumped urediniospores



Figure 12. Telia (dark brown) with scattered uredinia (tan) on a soybean leaf. (Photo by Maria
Valeria Avanzato, Silvia Lopez, and Marcelo Carmona)




Figure 13. Cross section through telia of Phakopsora pachyrhizi, 100X. (Photo by Maria
Valeria Avanzato, Silvia Lopez, and Marcelo Carmona)

Figure 14. Cross section telia showing layers of teliospore of Phakopsora pachyrhizi, 1000X. (Photo by Maria Valeria Avanzato,
Silvia Lopez, and Marcelo Carmona)




Figure 5. Asian soybean rust cone-shaped uredinia of Phakopsora pachyrhizi at
60x on kudzu. (Photo by L. Sconyers)
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Life Cycle

Asian Soybean Rust

“Uredinial (repeating) Stage”

Pustules

et g “,’ . X- section pustul
Late
Photos courtesy of USDA-ARS; Palm, Frederick, Tschanz
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Disease Cycle

development
Free water on leaf surface  Penetration
Minimum: 6 h
3-6h
Optimun:12 - 14 h ;

rium

e J 9 Symptoms show
Infection fl{ : ; up 4-5 days after
y ) o inoculation

Reproduction

Germination

Deposition (optimum 18°C - 26C)
Dry and wet ,
Penetration

7-10 days occurs
spore liberation

Dissemination: wind

Dissemination | -
h s> Bk OCOIE . ; One pustule
% R ‘ i releases spores
for 3 weeks

Teliospore » - Source: Modified from Embrapd

Uredospore  Germination Appressorium  Penetration

formation

| Soybean

Haustorum

formaton

Arabidopsis

| Post-penetrabon
resistance

baw 5 5 kom Jols &8 T ) JSw



20 ks pidls

Bl (555 6 a8 Sllis an 505 s 555 NS o mhan (555 st by K55 olew Sl WDe
o dmlene L losgd —o55 4 ol S 58 s oS ) ey ;-’Jﬂ‘uﬂlm’ Sl sl i al
o s a bl gas s el b 5 S (TAN-type)  ISs b ,eS sl >3 bl ese g muSs
S o i sl 4 Lokl ST o3 a3l b b oS 03 sudomn 35 553,550 (PUSEULES) 5 i
g odos br S s

0355 5l gl opgd —odip oL IS o Y S o Siou8 o S g b 4 sl S
Sy Ao g s0 5 4 bl gl opgd o5 SOs w s aST walsl jacend ol ey B (sla ) g
Al o s (O e B Oles

oS3 (535 313 5 (RB-LYPR) (g1 6563 — 50 5 w0 hlaze Bli & 5o (solows o Doepslin (sla a )l
TAN- type o 55l 2 RB-type o 5,5 5, sliins o JSes(uredinial pustules ) s, sls
NG|

Sl ol yon S SUSE 5 0Ad 0555 gl esg Ay s ba S 2695 sl e

Sl ol om0 gn (JSEAy ) st 000 595 Solem (DN

Gl ol o 3355 G st oS (535 Gokem e

Figure 3. Asian soybean rust lesions of i on the underside of a soybean leaf.
(Photo by L. Sconyers)
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Uredosori: Uredosori of P. pachyrhizi.

Telial stage: Telial stage of soybean rust on leaf.
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Figure 2. Brown-red lesions caused by Phakopsora pachyrhizi on the upper soybean
leaf surface. (Photo courtesy of U. S. Department of Agricuiture, copyright-free)
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G
. 2. (A) Phakopsora pachyrhizi lesions on the upper surface of 2 soybean lesf, (B) lesions on & perennial Glycine
Bcies showing a resistance response, (C) lesions on Kudzu growing along side fields in Paragusay, (D) symptoms
infected soybean plants 9 days after inoculation, (E) lesions on & susceptible red kidney bean, (F) heavily
bcted greenhouse grown soybean plants, and (G) soybean lesf with older lesions; note the darker color of the
ion.

Lgw 0 5 low (U3 g (19,19 b Ugoo (w9



vl g SB9) slews

e Ll Glals il o splate 5 pasie e ls by S5 solew Jolo B oS Ll Sl
sl ol 03V 5, S e plamil 250 sls e edalie s s S p 25 s Suo gl o n 2B
2,8 el 5 Gblass (olew Ol S35 2 Solow b2

e s 5 sy b b s Olge W5 Gble cslacke 3 gla 5l easil b S e sk dla s
(spore trapping ), sl s gle 4l 31 eslinad KO3 cpl obdy S5 Busnkin S s 5 oL
S Sk Sl & padd gad oy oS la3To0 5 03 00 (Ll 5 K Al Al 1 el Sla 4 gali
58 o 589505 3IFUPCR) la s plnill G35 sk olula3T 53 15 Syl o

Low ) 5 low (LS e (F9N 90 Slawgy 31 o0l g S Gblo (owy 9



Figure 1. Soybeans infected and not infected with Asian soybean rust, caused by Phakopsora pachyrhizi, in a fungicide trial in
Aftapulgus, GA, 2008. (Photo by R. C. Kemerait, Jr.)

Fig. 3. (A) Eerly infection by Phakopsore pachyrhizi on a susceptible soybean, (B) susceptible (TAN) lesions, (C and
D) red brown (RB type) lesion with some sporuiation, (E} RB lesion with circular ostiole and spores, and (F) RB
lesion with no sporulstion.
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IFig. 4. (A) Soybean rust pustules caused by Phakopsora pachyrhizi on the upper side of & soybean lesf, (B) on &
lsoybean cotyledon, (C) on petioles, (D) stems, and (E) on the under side of & soybean leaf.

Characteristics:
- Rapid
- Very sensitive
- Highly specific
- Multiplex
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Figure 20. Collector used for trapping Phakopsora pachyrhizi spores in
rainwater. (Image from National Atmospheric Deposition Program,
hitp:/nadp.sws.uiuc.edu/, copyright-free)
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