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Physiclogical Races of Phakopsora pachyrhizi
in Taiwan!

C. C. Yeh?

ABSTRACT:Soybean cvs, Ankur, TK 3, TN4, and P.I’s 200492 and 230971 are suggested
as differentials for race ideatification of Phakopsora pachyrhizi causing soybean rust
in Taiwan. Three races of P. pachyrhizi, based on lesion type, were identified among
30 sngile uredial cultures from soybean leaves collected at five locations in Taiwan.
Reaction was determined 14 days after inoculation on intact leaves on plants as well
as on detached leaves. The distribution of the three races varied among locations.
Common bean, cowpea, hyacinth bean, lima bean, pigeon pea and yam bean also were
tested but because no difference in lesion type was observed they were not used as

differentials.

Phakopsora pachyrhizi H. & P. Sydow, the cause of soybean rust, was reported on
87 hosts "». The different reaction of many hosts to infection by the fungus suggests
the presence of different races “%%%1,1%13) | Lin ® showed that collections of P. pachyrhizi
from soybean varied in pathogenicity and virulence among non-soybean hosts. Two
races of P. pachyrhizi were observed at the Asian Vegetable Research and Development
Center (AVRC) Taiwan “* but not confirmed. Two infection types on soybean leaves
were suspected to indicate different races of P. pachyrhizi ®%19, Bromfield »? de-
monstrated at least two races from Australia based on containment glasshouse studies.
Using differential reactions of four soybeans inoculated with uredospores collected from
different countries, Bromfield ® identified four races of P. pachyrhizi. The uredospores
used by Bromfield were collscted with cotton swabs and maintained on Wayne soybean
leaves in the glasshouse. Yeh (unpublished) observed two lesion types on the soybean
leaves of P.I’s 200492 and 230970 used in Bromfield’s® studies, and on TK 5 and Shih-
Shih when inoculated with uredospores obtained from soybean plants in the field at
Taiwan Agricultural Research Instituts(TARI). Thus, race identification of P. pachyrhizi
is confusing because no standardized scheme has been developed. In this study, five
soybean cultivars and seven leguminosae species were inoculated with 50 single-uredial
cultures of P. pachyrhizi for investigation of the presence of races of the fungus in
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Materials and Methods

Plant tested ) » : .

The following plants were grown in the glasshouse in pots containing pasteurized
sandy loam : common bean (Phaseolus vulgaris L. cv. 5-Inch), cowpea (Vigna ungnicu-
lata(L. ) Walp. cv. Early Ramshorn), hyacinth bean (Lablab purpureus L. locaD), lima
bean (Phaseolus lunatus L. localh), mungbean (Vigna radiata(L. ) Wicz. local), pigeon
pea (Cajanus cajan Millsp. local), yam bean (pachyrhizus erosus Urb. local) and soybeans
( (Glycine maz(L.)) Merr. cvs. Ankur, TK 5, TN 4, Shih-Shih, P.L’s 200492 and 230971).
Collection_and purification of inoculum

Phakofsora pachyrhizi-infected soybean leaves were collected at Taiwan Agricul-
tural Research Institute (TARDcv. TN 4 ; the Asian Vegetable Research and Development
Ceter (AVRDC) cv. TK 5; Pingtung cv. Shih-Shih ; Hualien cv. Shih-Shih ; and Taitung
cv. Shih-Shih (Fig. 1). The leaves were washed gently with running tapwater, blotted
with absorbent tissues to remove excess moisture and release old uredospores, and then
sealed in transparent plastic bags. Freshly produced uredospores were obtained after 24
to 48 hrs at room temperatures (20-30 C).

Hualien

Tropic of Cancer -

Taitung
AVRDC Y

Pingtung

Fig. 1. Phakopsora pachyrhizi collection sites in Taiwan.
(TARI=Taiwan Agricultural Research Institute,
Taichung ; AVRDC=The Asian Vegetable Research
and Development Center, Tainan.
Soybean leaves of the same cultivars from which the fungus was originally collected
were: detached from noninoeculated glasshouse-grown plants, washed, blotted and placed,
with the lower surface upward, in sterile culture plates (9-cm) containing a layer of
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cotton in the bottom and covered with filter paper (Whatman No. 1) saturated with
distilled water. A suspension of the freshly produced uredospores (ca. 5,000 spores{ml)
prebare.d from distilled water plus Tween 80 (ca. 80 ug/ml) of each collection was
sprayed on-the leaves and the culture plates with sprayed and nonsprayed (control)
leaves were placed on a bench next to a window at room temperatures (20-30 C) .

After 2 weeks, 10 single uredia from each of the five collections were selected randomly
and the uredospores were removed from each uredium separately, using separate sterile
camel’s brushes for each uredium. Uredospores of each of the 50 isolates were inoculated
and maintained on detached leaves of the same cultivar from which they were removed
for three to four generations until sufficient uredospores were obtained for testing.
Inoculation

Leaves on intact plants were inoculated in pots and detached leaves in culture plates
as previously described. Leaves of each plants were inoculated separately with an ure-
dospore suspension (ca. 20,000 spores/ml) obtained from the 50 single uredial isolates
of P. pachyrhizi. The inoculated plants were removed from moist chamber after 24 hrs and
kept in the glasshouse (20-31 C) for observation. The detached leaves in the culture
plates were placed on the bench in the laboratory as described previously. The infection
lesion type on both sets of leaves were recorded 2 weeks after inoculation.

Results and Discuésion

Two different infectton types, TAN and reddish-brown (RB) %!, were observed
14 days after inocualtion. TAN-type lesions usually sporulated heavily, with 3 to 5 uredia
per lesion. RB-type lesions produced less uredospores and with 0 to 2 uredia per lesion.
This is the first report on identifying races of P. pachyrhizi in which inoculum of
each isolate was multiplied from single uredium. Thus, no mixed lesion types were
obser{'ed (Fig. 2) as reported by the other workers "' and the author’s studies (unpub-
lished) at TARI. The mixed infection types on a soybean leaf were due to the presence V
of races of the fungus in the inoculum. Based on the differential reaction on the five
soybean cultivars, three races of P. pachyrhizi from soybeans were identified. Race 1
produced TAN-type lesions on all soybean cultivars ; Race 2 produced RB-type lesions
only on P.I. 230971 and TAN-type on the other four cultivars ; Race 3 produced TAN-
type lesions on P.I. 200492 and RB-type on the other four cultivars (Table 1, Fig. 2).
All 50 single uredial isolates produced TAN-type lesions on common bean and yam
bean ; and RB-type on cowpea, hyacinth bean, lima bean, mungbean, and pigeon pea.
Because no difference in lesion types was observed among these leguminosae species,
they are not currently suggested as differentials in this study. They may be considered,
however, in the future as they also have shown with different reactions &%,

For identification of the three races, only two soybean cultivars, P. I. 230971 and each
one of the following : TK 5, TN 4 or Ankur, are necessary. However, considering the
limijted number of samples in this study and the observation of different reaction types
on three other soybean cultivars "), all five soybean cultivars are tentatively suggested
as differentials.
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Fig. 2. TAN (left) and RB (reddish-brown) (right) type of lesions of soybean
rust caused by race 1 and 2, respectively, of Phakopsora pachyrhizi
on P.I. 230971 sovbean leaf.

Table 1. Reaction of the three races of Phakopsora pachyrhizi on five

soybean cultivars.

R ‘ce
Soybean cultivar

1 2 3
Ankur TAN? TAN RB
TN 4 TAN TAN RB
TK.5 TAN TAN RB
P.I. 230971 TAN RB : RB
P.I. 200492 TAN TAN TAN

a Lesion type : TAN=tan color lesion ; RB=reddish—brown.

The distribution of the three races varied among locations. Race 1 was common at
AVRDC and Race 2 at TARI and Taitung. Race 1 and 2 were present in about equal
populations at Pingtung and only two isolates of Race 3 were obtained in the Hualien
collection (Table 2, Fig. 1). When more collections are made at different locaations
and in different years, more races may be identified.
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Table 2. Distribution of the 50 singlle uredial isolates of Phakopsora
pachyrhizi collected at five locations in Taiwan.

Race
Location?

1 2 3
TARI 2 8 0
AVRDC 9 1 0
Pingtung 3 5 0
Taitung 0 10 0
Hualien 0 8 2

a TARI=Taiwan Agricultural Research Institute, Taichung ; AVRDC=The Asian Vegetable
Research and Development Center, Tainan, Taiwan.
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