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Kiyoshi IsHIGURO, Tamotsu NAGATA and Kazuo OyAMA** : Testing varietal resistance
in Italian ryegrass to four snow mold diseases under the artificial condition*

Summary
Experiments were carried out to evaluate varietal resistance in Italian ryegrass to four snow
mold diseases caused by Typhula incarnata, T. ishikariensis, Pythium paddicum and Gerlachia nivalis

(syn=Fusarium nivale) using the improved snow mold chamber method. Resistance to each snow
mold diseases was similar, and increased with plant age: The analyses of variance, however, indi-
cated that resistance to Typhula spp., P. paddicum and G. nivalis could differentiated into 3
groups. Pathogenic specialization within 7. incarnata was not suggseted. Resistance to T.incarnata
in the snow mold chamber and snow endurance assessed in the field where this pathogen was mainly

distributed were highly correlated.
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Table 1. Italian ryegrass varieties tested

Varieties Ploidy Snow endurance®)
Takakei 14 4x Hb
Niigatakei 2x MH
Hitachiaoba 4x MH
Ace dx MH
Waseaoba 2x M
Nasuhikari 2x w
Yamaaoba 2x w
Minamiwase 2x vw

a)S?nssgsed in the field at Hokuriku Natl. Agric. Exp.

b) H;hardy, MH;moderately hardy, M;medium, W;weak,
VW;very weak.
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Table 2. Fungal isolates tested

Fungal isolates Species Origin
In-2 Typhula incarnata® Joetsu, Niigata
My-1 T.incarnata® Myoko, Niigata
Y-2 T.incarnata® Higashine, Yamagata
E-1 T.ishikariensis® Sapporo, Hokkaido
70-1 Pythium paddicum  Joetsu, Niigata
Fn-1 Gerlachia nivalis®)  Higashine, Yamagata

a) Dikaryon isolates.
b) Synonym of Fusarium nivale.
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Table 3. Surv.ival of Italian ryegrass varieties inoculated with various snow mold
fungi followed by incubating at 0.5°C in the dark

Italian ry;egrass Typhula incarnata T. ishikariensis Pﬁﬁ'ﬁ&‘ﬂum Ger 1:%"!;7‘,3
varieties In-2 My-1 Yo 0 701 Frn-l
Exp. 18 [¥]

(30 dad>, 45 da®)
;?11;11::;;4 g :" - - 68.2 a 72.5a 0.3 a

" - - - 74.2 a 74.2a 40.0 a
Hitachiaoba 0 a - - 37.8 bc 72.7 a 15.0 a
Waseaoba 0 a - - 3.5 be 72.5 a 22.5 a
Nasuhikari 0 a — - 2.7 be 30.9 ab 27.8 a
Minamiwase 0 a —_ _ 28 c 2.9 b 10.0 a
(40 da., 45 da.)
Takakei 14 0 a - — 72.5 a 739 b 37.5a
Niigatakei 0 a —_— — 82.2a 97.5 a 22.8 a
Hitachiaoba 0 3 —_ —_ 6.4 a 77.5 b 10.0 a
Waseaoba 0 a —_ - 40.6 a 69.5 b 12,5 a
Nasuhikari 0 a - — 54.2 a 47.5 b 10.8 a
Minamiwase 0 -a - - 37.5 a 50.0 b 125 a
(30 da., 52 da.)
Takakei 14 0 a — - 37.2a 67.5 a 10.3 a
Niigatakei 0 a - - 34.5 ab 52.8 ab 81a
Hitachiaoba 0 a - - 7.8 ¢ 320 be 5.6 a
Waseaoba 0 a — —_ 1.1 be 49.0 ab 5.0a
Nasuhikari 0 a d — 17.0 abe 31 d 5.6 a
Minamiwase 0 a - - 6.4 ¢ 10.8 cd 5.0 a
(40 da., 52 da.)
Takakei 14 0 a - — 53.3a 92,0 ab 5.6 a
Niigatakei 0 a - - 54.4 a 95.0 a 17.8 a
Hitachiaoba 0 a —_— —_— 131 b 66.7 bc 12,8 a
Waseaoba 0 a - - 383a 68,6 bc 25a
Nasuhikari 0 a - - 35.1a 6.3 ¢ 17.7 a
Minamiwase 0 a - - 13.8 b 46.3 ¢ 13.6 a
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Exp. 2b>
(30 da., 38 da.)
Takakei 14 63.7 a - — 8.7 a 2.6 ab 63.1 ab
Niigatakei 48.3 b - — §7.1 b 1.4 ab 76.7 a
Hitachiaoba 5.9 b - - 589 b 50a 389a
Ace 433 b - — 394 b 0 b 355 b
Waseaoba 309 b - - 489 b 2,2 ab 53.0 b
Yamaaoba 287 b —_ - 16.4 b 0 b 3.4 b
Nasuhikari 35.6 b - —_ 4.6 b 0 b 6.9 b
Exp. 3 :
(20 da., 42 da.)
Takakei 14 3.7 a 13.0 a 65.3 a 54.0 a — -
Niigatakei 10.3 b 0 b 183 b 37.0 ab —_ —
Hitachiaoba 6.7 be 0 b 39.7 ab 483a — —
Waseaoba 0 c 0 b 22.0 ab 4.0a — —
Nasuhikari 0 ¢ 0 b 723 b 2.0 b — -
Minamiwase 0 c 0 b 133 b 17.0 b - _
(30 da., 42 da.)
Takakei 14 47.3 a 56.0 a 63.3 a 80,0 ab - —
Niigatakei %.7 b 6.7 bc. 46.0a 50.0 ¢ - -
Hitachiaoba 1.3 be 28 b 41.0 ab 83.3 ab — —
Waseaoba 20.3 be 270 b 26.7 abe 69.3 abc — —_
Nasuhikari 1.0 cd 0 ¢ 7.3 be 52.3 be - -
Minamiwase 0 d 3.3 be 37 ¢ 53.3 abc

a) Values in the table represent % survival based on 15 plants per plot. The mean percentage of 4 plots is shown.
b) Values in the table represent % survival based on 15 plants per plot. The mean percentage of 6 plots is shown.

¢) Values in the table represent % survival based on 10 plants per plot. The mean percentage of 3 plots is shown.
d) Plant age. . .

e) Incubation period aftgr inoculation,

f) For statistical comparison, arc siny/9; transformed values are used. Values within a column followed by the same

letter are not significantly different (P=0.05) as determined by Duncan’s multiple-range test.

Table 4. Analyses of variance of resistance to several snow mold diseases in Italian
ryegrass varieties

Source of variation Exp. 1% Exp. 29 Exp, 3
d. f. M. S. d. f. M. s, 4. f. M. S.
Italian ryegrass varieties (V) 5 1241%*2) 6 {14210 s P
Fungal isolates (I} 2 2883+ 2 7470 2 soove
VvxlI 10 456* 12 278 10 140
Errors 54 215 108 95 36 206
Total 7 125 53

a) *, **; Significant at the 5% and 1% levels, respectively.

b) Data used in the statistical analysis are followed;Plant age is 30 days old, incubation period is 52 days, and fungal
isolates tested are E-1 (T.ishikariensis), TU-1 (P, paddicum) and Fn-1 (G.nivalis), respectively.

c) Data used in the statistical analysis are followed; Plant age is 30 days old, incubation period is 38 days, and fungal
isolates tested are In-2 (T.incarnata), E-1 (T.ishikariensis) and Fn-1 (G,nivalis), respectively.

d) Data used in the statistical analysis are followed; Plnat age is 30 days old, incubation period is 42 days, and
fungal isolates tested (T.incarnata) are In-2, My-1 and Y-2, respectively.
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