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Studies on Asian Soybean Rust
(Phakopsora pachyrhizi) in Argentina
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RESUMEN

Carmona, M., Gally, M. and Lopez, S, 2007, Estudios sobre la rova asidtica {Phakopsora pachyvhizi)en
la Argentina, FITOPATOLOGIA 42(1): 25-30),

La roya asidtica cansada por Phafopsora pachyvhizi Fue delectada por primera vez en seju{ Glrcine max)
en Argenting en 2002, Desde entonces se ha expandido hacia las regiones del NEA. NOA v Pampeana,
Lo objetrvas de este trabajo lueron cuantificar la infeccion de 2 pochyrhizi en campos de soja y en kudzu
(Pueraria lobata), su principal hospedante alternativo, durante las carmparias 2003 v 2004, y caracterizar
al patdgeno morfoldgicamente, La ineidencia fue 100 % en tres campos de soja evaluados, La severidad
Tue muyor en el estralo inferiar del follaje, tanto cn soja come en kudzu, Bl nimero de pistulasien’ fue de
“2aldlensojayded2a T8 en kudzu, y porlesion [ a 15 en soja v | a 10 en kudzu, En todas las muestras
de soja observadas sc encontraron telios, Los dafios no fueron relevantes debido a ln aparicidn tardia de
lus epidemias, pero la enfermedad representa una amenaza potencial en algunas dreas del pais,

ABSTRACT

Carmona, M., Gally, M. and Lopez, 5. 2007, Studies on Asian Soybean Rust (Phakopsora pachyrkizi) in
Argentina, FITOPATOLOGIA42(1): 25-30.

Asian rust caused by Phakepsora pachvehizi was first detected in Argenting infeeting soybean (Glyeine
max in 2002). Since then, the disease spread to the Northeast, Northwest and Pampeana regions. The
objectives of this smdy were to characterize the pathogen marphologically and quantify P pachyriizi
infection in soybean fields and kudzu (Pueraria fobata), the main alternative host, in the 2003-2004
growing season. Rust incidence was 100 % in the three soybean flelds evaluated. Discase severity was
higher on the lower canopy both in sovbean and kudzu. Number of pustules/om’ varicd from 72 to 232 in
soybean and 42 to 78 in kudzu, and the number of urediniadlesion from | to 15 in sovhean and 1 to 140 in
kudkzu. Telia were found in every soybean sample observed. Damage was not relevant duc to the delay of
epidemics but the disease represents a potential threal in some areas of the country.
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INTRODUCTION

Sovhean (Glvedne sy (L) Merry as the maost
imporlant crop in Argentina with a cultivated area
of 12 % 10" ha, and 265 107 10ons produced in the
2003 growing season, which represents the mast
signileant source of income For the country. The
soren area and the total production have increased
sipni(eantly  during the last 10 years duce to
infernational demand and the wide spread of oo
lillage cultivation and  glyphosate  resistant
cultivirs.

The Narth Pampeana Region (Buenes Aires,
Sanfa Fe and Cordoba provinees) accounts for
827 % of the production. The Northeastern
Reaion (Enue Rios, Chaco, Corrientes, Misiones,
Formosa and East of Santiago del Eslero) with
FEE % and Nerthwestern Region (Tucumin,
Salta, Jujuy, Northwest o Santago del Estero and
Southeast of Catamarca) with 3.5 % (14)
Arpenting is the Orst exporter country of sovbean
oil and meal providing 41 % and 36.5 % ol the
world commerce, respectively (17),

Lale scason diseases (LS are currently
factors that mostly reduce sovbean vield in no-till
soybean monoculture systems. Damages caused
by LED in the Pampeana Region were estimated
between [0 and 2009 (4).

During 2002, Asian sovbean st {ASR),
caused by Phakopsora pachyrizi Ho Sydow &
Swilowa, was detected inArgentina ina limited arca
in the Northern region of the country {16).
Phatopsora  meibomiae, the less aggressive
sovbenn rust specics, was not defected during
2002-2005 (19, ASR is the most destructive
disease olsovbean inmany production areas of the
world. This disease was lirst reported in Japan in
[902 {7, In the last ten years it has spread wo new
regions  wilhin Hawail, South Africa, South
America, and more recently in the USA(LS), ASK
has caused up o 80 % of losses reporled From
experimental lelds in Taiwan (6) and 100 % in
individual fields i Southern Africa {13 The
dizease has emerged as a major conslraint 1o
soybean production in South America since 2001
(121 During 2003-2004  growing  scason, £
pachyehizi exlended rapidly throughout soybean
prowing regions of Northwesl and Northeast
Argentina and was also found in some arcas in
Entre Rios and Sunta Fe provinces, During 2004-
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25 the disense also alfected Cordoba, Buonos
Adres and La Pampa provinces,

The objectives of this stwdy were Lo quantify &
prachrfizi infection in sovbean flelds and on the
main alternative host kudan Peerarioc moniaa
(Lour ) Merr. var, iofata {Willd,) Maesen & 5. M.,
Almeida and 1o characterize the pathogen
morphologically, Kodao 1s a perennial weed that
erows  spoatancously in Northeast Argenting,
Paraguay and Brazil, and the main primary source
ol inoculum of the disease aswell as early sovhean
crops, Preliminary work has been alveady reported

(2,3).
MATERIALS AND METHODS

Pathometric and morphologic
characterization of Phakoepsora pachywizi on
commercial soybean ficlds

Three Nelds of TO0, 90, and 60 ha, with ASR
symptomatic plants were selected in Santiago del
Eslero, Chaco, and Salta provinces respectively, in
April, 2004, Symploms consisled of chlorosis and
dark lesions on basal leaflets with erumpent
uredinia on the undersides observed in the Teld
using a 20x magnifier, with abundant production
ol urediniespores. The cavsal fungus had been
previously detected in the arca by PCR assay (19,
lneidence {percentage of plants affected) and
severily (pereentage ol discased leal area affected,
including chlorosis) were visually cstimated on
ten plants arbitrarily collected in April, 2004, from
cach of three Nelds localed in Charata (Chacabuco
Department), Chaco province (24-28° 8, Sample
1); La Paloma, (Moreno Department), Santiago
del Estero provines (257 35 300 41 5, Sample 2)
and Tolleche (Anta Department], Salta provines
(22¢ . 26" 23' 5, Sample 31 Phenological stages
according to Fehr & Caviness scale (3), were: RO
lor Sample 1, B6-E7 for Sample 2 and R3.5 for
Sample 3. MHsense incidence was estimated for
the lower, middle, and upper canopy m fileen
leaves from each plant, Number of pustulesicm’
was recorded in laboratory onabaxial surfaces of 4
central leaflets from the lower nodes off 10 planis
of each field and number of uredinia/tesion was
counledon 3 lestons ol cach leallet observed.

[n order o characterize the pathogen,
transversal sections of leaves with uredinial and
telial structures were stained with Floxine or
Cotton Blue (9 and  observed under Zeizz

Filpajetyia




NOTA FITOPATOLOGICA - ENFERMEDADES FUNGOSAS

Axioscop microscope. One hundred
wrediniospores and 30 teliospores from each
location {Charata, Tolloche and La Paloma) were
measured, Structures and spores in fresh tissue
samples were also examined under Environmental
scanning  Microscopy {(Electroscan 20210
Wilmington, MA) al CITEFA {Instituto de
Investigaciones Cientificas ¥ Téenicas pura la
Detensa),

Patometry and morphological
characterization of £ pachiyeizi on kudzu

Severely inleeled kudzu plants were sarmpled
on January 2005 in Cerro Arul {Mizsiones
provinee, 29° 29° 8Y, in order to confirm pathogen
survival in this host and to characterize the
infection. Number of lesions, pustulesiom’ and
urediniadlesion were recorded from the abaxial
surfaces ol 40 leaflets. Size and shape of 100
urcdiniospores were examined under light
MICroscopy,

RESULTS

Pathometric and morphologic
characterization of £ pachyrizi on commercial
sovbean lields

Symptoms were expressed late in the season
ferowth stages RS 5w R7 inall sites. Incidence of
aflected plants was 100 % in all ficlds and severity
was always higher on the lower canopy {Table 13,
The lesions were polvgonal with one to several
wredinia. The number of pustulesiem’ varied from
7210232 and the number of uredinia/lesion (rom 1
to 15, depending on the origin of the samples
{Table 2,

Uredinia were amphigenous, mostly
hypophyllous, pulverulent, with incurved

Table 1. Dizease severity (porcentage of leal surface affooted
ingluding chloresis) of Asian soyvhean st {(Phakopson
perefprfize) in the lewer, middle and upper parl of soyhean
(Celveing max) plants in three samples from Chace (17, Santiapo
el Batero {2 ) and Salta () provinces, Araenting,

Leal surlace affected (%)

Samples Loawer hiclef b Upper
1. Chace 45 20 I
2 Smtiago del Estero 60 40 25
3 bala ] [ I

{ifapagiloia

paraphyses from peridicid pseudoparenchyma
and a central opening (Figurea 1C, 10 and 1E),
Urediniospores were sessile, ohovoid, and dansely
echinulate (Figures 1A and 18), released thraurh a
cireular ostiole (Figure 10 and measured 18,5
CL6-22) i x 27 (25 1o 30m (mean). Telia were
found on infected leaves mixed with uredinia in
every sample (Figures 1E, 1F and [G). They were
brown Lo dark-brown, subepidermic or erumpent
and crust-like, Teliospores were single-celled,
subglobose oblong w ellipsoid, 9 (8 10 11} um
wide x 238 {19 to 27} um long, They were
irregularly arranged in 2 1o 7 layers {Figure 1G).

Patometry and morphelogical
characterization ol £ pachipedizi on kudzu

The average number of lesions per em’ counted
onwas 14 (4 to 22). The number of uredinia per
lesion and em’ counted on twenty leaflets from the
lowwrer canapy with higher infection were: 3 (1-10)
and 55 (42-78} respectively. Uredinicspores were
slightly smaller: 12.5 (0 22,5 pm (mean 18.4) X
17500263 pm (mean 22,71, Telia were not found,

DISCUSSION

The rapid spread of B pachyrizi in Argenting
miakes sovbean rust the most important disease
currently, Severity was high in every sample
analysed in this study, Nevertheless, damages
were not relevant due 1o the delayed outbreak of
epidemics. According to current distribution of
ASE m Argentina {19 and due to the fact that the
pathopen survives in a wide ranpe of temperature
conditions {10, the disease represents a potential
threat in some areas of the country where
favourable  environmental conditions for the
pathogen are expected in the near future, Wind
dizsemination [rom overwintering areas of Brazil,

Table 2, ™umber ol uesdinia per lesion and em’ o the lower
canopy o sevbeun.

Gengraphic

. Ulrediniadlesion™
Iz ticn

Urediniziem™

Charaty 156 (88 1 200) Bt 5]
La Falora TI{128 0 322 301t 131
Tallashe 20072 00 2120 il 10 3]

[ Average of number of postules Range of values shown in

hrackets,
{2} Uredinigflesion: avernpe curedinia Range of values shown
inbrackses,
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Paraguay, Bolivia, and northeastern Argenling
cither from carlier soybean crops or from kudezu
can be expected,

Urediniospores and teliospores of P
perefieekizi coincided maorphologically with those
described by Ono (13).

Under Meld conditions, £ pachyrhizi was able

tor produce the sexual stage on sovbean in every
site sampled. During 2005 telia were alse found on
samples Trom Vedia (province of Chaco) and
Yillaguay (province of Entre Rios) reaching 317 5.
Germination of teliospores and production of
basidiospores were induced in vitra {18), but the
identity of the hosts thal they arc cupable of
infecting has not been elucidated wet (13).
Therefore, the epidemiclogic importance of

Fig. 1o CAd ncorved paeapbuesis (a0 arouml sorus opening and urediniespores (hy EREA; {3} Lrediniospore, detdl of equinolaed
witll, ERENG () Borus errumpent through epidermis {arrows) with emengent paraphysiz ESEM,; (10 Cloaed uredinia with peridioid
pacudoparecivma (lefl) andanother opened (righthwith emerging paaplysis. Transversal seclion seen ot MO; (E) Uredinga (@) and
Ll (b on abaxial sucface of el (F) Subepidermal teli and teliosperes disposed i layvers; (07 Leal seetion ef sovbean with an

apisn urcdinia and suhepidermal belia (h.
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teliospores and their function is still unkoown,

P pachyrhizi is frequently observed in plants
of kudeu in Cerea Azul (8, 19). The symproms of
sovbean must observed on kudzu were similar to
those Tound in soybean leaves collected from
commercial sovbean [ields. The causal fungus had
been previousty detected on kudzu in the area by
melecular methods (8). Since soyvbean is not
grown from June to September in Arpenlina,
kuden, a very susceptible secondary host of 2
pachyrizi us conlirmed in this study, must be
considered an important source of inoculum as 1t is
severely infected earlier than soybean commercial
crops, and its perennial character determines a
constant source of inoculum throughout the year,
ASE was also detected on volunteer soybean
plants, but they generally die because of
coeurrence of frosts. Howewer, in 2005 the
pathogen was found by several researchers on
voluntesr soybean plants from July to October in
some provinees of the country (19).

Since most sovbean cultivars are susceptible to
the disease, the mam strategy to control il is the use
of fungicides, The timing of application is erifical
and should be supported by a systematic Tield
MOnitaring program,

This is believed to be the first report of the
telial stage of P pachyrkizi in South America (2).
Further rescarch is needed to delermine the
significance of the telial stage and relevance of
secondary hosts,
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