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Physiologic Races of Puccinia
graminis f. tritici in Korea
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Abstract

1. In order to investigate physiologic races of Puccinia gramininis f. sp. tritici as basic materials
for the breeding of resistant varieties to stem rust of wheat, this experiment was carried out during
1971 and 1972.

9. Twenty seven isolates of the fungus were identified as follows: two isolates of race 11, eight
isolates of race 17, and 21, four isolates of race 34, one each of race 37 and 56, respectively. The
remaining three isolates identified were not identical with the key issued by Stakman, et al in 1962.
Therefore, the three new races were tentatively numbered K, K and Ks, in addition to K; and K,

described in 1961.
3. Therefore, attempts to produce resistant varieties to stem rust of wheat should be accompanied

by intensive investigation of physiologic races of P. graminis f. sp. tritici in the future.

f. sp. tritici that occurs late in the growing season is
Introduction known to be a limiting factor of wheat production in
Korea, because of the serious losses in the yield and

The wheat stem rust incited by Puccinia graminis quality of the crops. From observations made thus
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far, there are no susceptible species of barberry of
any importance in Korea (1).

Control by the eradication of the alternate host,
therefore, is out of the question. Although dusting
with sulfur and applications of systemic fungicides
have been demonstrated experimentally to control stem
rust in other countries, it is not feasible as a practical
control measure in Korea. Apparently the only possible
practical control measure will be growing resistant
varieties. Consequently, investigations of the physiologic
races of Puccinia graminis f. sp. tritici occurring in
Korea is important as basic information for the stem
rust breeding of resistant varieties to stem rust because
more virulent races are continuously produced through
various genetic mechanisms including heterocaryosis
and parasexual cycle in nature.

Occurrence of physiologic races of the fungus have

been reported from all over the world (3), however,

only one report was available from this country until
the present time (2).

The purpose of the present study is to investigate
the physiologic races of Puccinia graminis £, sp. tritici
occurring in Korea to provide basic information for
the development of stem rust resistant varieties.

The experiment was undertaken between May and
September during the two years of 1971 and 1972.
Fifty five collections of uredial samples were obtained
from various localities in Southern Korea. The differ-
ential varieties used and infection types of uredial
pustules classified were according to Stakman’s methods
(3). The results obtained are summarized in Table I
& II. It will be noted from the data presented the
stem rust fungus consisted of many physiologic races
in Korea.

In 1971, of twenty two isolates of the fungus,
twenty were classified into five races, namely, 11, 17,

Table I. Reaction of Differential Varieties of Wheat to Physiologic Races of Puccinia graminis f. sp. tritici

Collected from Southern Korea in 1971.

‘l o Race } Unidentified race
Differentials ;
o Lo 2 | 3 ¥ | K Kq
L.C. 4— 4 4 3+ 4
Ma 4= 4— 4 3 4—
Rel 3+ 0; 4 0 24+ or X
Ko 3+ 3+ 3+ 4= 3t 3+ 3+
Arn. 4+ 4+ 4— 4 4= 2+ 2—
Mnd. 4 4= 4— 4= 4 3+ 3+
Spm. 4 4= 4 4 4 X 0
Kub 34 34 4= 4+ 3—
AC. 3 34 3+ 3 3+ 3—
Enk. 3— 3 1= 1= 3 1+ 3+
Ver. 1= 1 0; 0; 1= 2— 0;
Kpl. 1= 1 1= 1+ 1 2—
Places of Collection Haenam Sungju Bosung Najoo Wonsung Kimje Yongin
Anjung Milyan Boeun Chinchun

Onyang Yongdong  Ahsan

Chunwon Chungju

Suwon Chinchun

Pyungtak  Eichun

Hwasong
Goyang
9.0 27.2 36.3 13.6 4.5 4.5 4.5

Percent Identified




Table 1I. Reaction of Differential Varieties of wheat
to Physiologic Races of Puccinia graminis
f. sp. tritici Collected from Southern
Korea in 1972.

Races

. . } Unidentified
Differentials
17 3 | s6 | Ks
L.C. 4 4+ 4 4
Ma. 4— 4— 3+ 4
Rel. Q: 4— 34- )
Ko. 3+ 4= 3+ 4
Arn, 4= 4 1= 4
Mnd. 4= 4= 1= 0
Spm. 4= 4 1= 4
Kub. 3+ 4% 3+ 4
Ac. 3+ 3+ 3+ 4
Enk. 3 1= 1= 1+
Ver. 1= 0: 1= 1-
Kpl. 1= 1+ 1— 1—
Places of Kwangjoo WonSung Yongdong HwaSung
Collection  Ansung

21, 34, and 37. The percentage of each race was
36.3% of race 21, 27.2% of race 17, 13.6% of race
34, 9% of race 11 and 4.5% of race 37. The remaining
iwo isolates out of 22 isolates were not identical with
the keys of Stakman et al (3). Therefore, these two
isolates were tentatively named Ks and Ky in addition
to the previously named isolates.

Although the Pyungtak isolate was identified as race
17, the isolate showed slightly weak reactions on
Mindum and Einkorn in comparison with other isolates
identified. Likewise Goyang isolate was also showed
weak reactions on Acme and Khapli.

According to the 1972 survey result, of five isolates
of the fungus, one was classified as race 56, one as
race 34 and two as race 34 and two as race 17. The
remaining one was not identical with the key of
Stakman et al. Therefore, it was tentatively named
new race Ks.

Distribution of 6 physiologic races and 3 new
isolates of the fungus are presented in Fig. 1.

The two year survey indicated that major races of
the fungus are 11,17,21,34,37, and 56. The three
isolates were not described by Stakman, et al (3) and

Fig. 1. Distribution of physiologic races of P. graminis
f. sp. tritici obtained in Korea during the two
years of 1971 and 1972

the remaining 3 isolates may be considered new races.
Thus, when more virulent races or biotypes of P.
graminis f. sp. tritici occur in nature, existing res.stant
varieties might become susceptible, Therefore, attempts
to produce varieties resistant to the stem rust of wheat
should be accompanied by data on the prevalence and
distribution of physiologic races of P. graminis f. sp.
tritici in Korea.

It was concluded that 6 physiologic races and 3 new
races of P. graminis f. sp. tritici were detected in the
Further
continued in the future as a basis for the resistant

present study. investigations should be

varieties to stem rust of wheat in Korea.
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