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Table 1. Varietal differences of degree of injury caused by snow molds and freezing

No. Varieties Origin S.borealis T.shikari- T.incarnata Freezing
and ensis -

Strains 1977 ‘78 Mean 1977 1978 19 1977 “79
1 USSR 40604 U.5.5.R. 41 31 36 ab 43 fgh 13 ab 12 abc 27 ab 25 ab
2 Moscow 1 4 37 31 34 ab 34 def 16 ab 28 d 21 a 43 b
3 Valujevskaja " 49 23 36 ab 49 gh 16 ab 5 a 12 a 21 a
4 Lietescens 329 " 49 21 35 ab 47 gh 22 abed b a 25 ab 14 a
5 lohardi U.S A, 34 14 24 a 43 fgh 42 de 9 ab 21 a 40 b
6 Minturki ” 49 26 38 ab 43 gh 55 e 25 d 33 b 92 fghij
7 C.1.14106 " 79 64 T2 de 6 a 5 a 4 a 51 bc 83 efgh
8 P.1.172582 i 74 63 69 de 9 ab 19 abc 10 abc 70 de 94 ghij
g P.L173438 ” 64 67 66 de 10 ab 4 a 4 a 67 cde 98 hi
{0 Gaines " 66 64 65 d 54 h 59 e 62 f 54 cd 92 {fghij
11 Ibis Holland 54 46 50 bc 55 h 38 cd 46 e 95 f 100 j
12 Akasabi*™* Sapporo 56 15 36 ab 20 abc 12 ab 7 ab 37 b 85 efghi
13 Norin 8 i 34 20 27 a 29 cde 11 ab 9 abc 37 b 67 ¢
14 Norin 62 ” 87 15 8l e 14 ab 5 a 13 abc 36 b 95 hij
15 Hokkai 48 4 30 18 24 a 29 cde 17 abe 5 a 61 cde 79 cdef
16  Hokuei Kitami 46 17 32 a 18 abc 13 ab 7 ab 34 b 67 ¢
17 Kitami 1 7 42 15 28 a 29 cde 16 ab 5 a 37 b 83 efgh
18 Kitami 2 " 32 22 27 a 22 bed 10 ab it abe 34 b 48 b
19 Kitami 3 i 39 16 28 a 21 bed 8 ab 7 ab 34 b 68 cd
20 Kitami 18 v 45 24 35 ab 49 gh 28 bed 18 bed 37 b 89 fghij
21 Muka " 59 19 39 ab 14 ab 15 ab 11 abc 40 b 72 cd
22 Horoshiri i 50 18 34 ab 19 abce 7 ab 7 ab 36 b 73 cde
23 Takune ’ 74 46 60 cd 40 efg 8 ab 19 cd 74 e 100 ]
24 Kitakei 628 " 51 16 34 ab 16 abc 7 ab 7 ab 51 be 81 defg
25 Kitakei 840 ’ 38 16 27 a 53 h 13 ab 14 abc 32 b 49 b

Mean 51 31 41 31 18 14 42 0

1? test Hok kR kR ¥k ok 3k k% kK ok

L.s.d.(5%) 23 18 15 13 19 9 15 12

C.v. (%), 27 36 29 65 52 25 9

o (Number of plants in every class x proper indices)

Degree of injury (%)= x 100

+ : Percentage of dead plants. Number of total plants X Maximum index

++1 Akasabi-=Akasabishirazu 1.
* ZCIa%%ification is based on Duncan’s multiple range test at 5 % level.
. Significant at 1 %llevel.
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Table 2. Correlation coefficients between degree of injury caused by several snow molds
and that of {reezing
S.borealis T.ishikari- T.incarnata Freezing injury
ensts Exposure - Crown-
treatment  freezing
1978 1977 1978 1979 1977 1979
Selerotinia borealis 1977 0812 *** — 0352 ~ 0.091 0.150 0.443 * 0.550 **
" 1978 -~ 0.207 0.041 0.354 0.524 ** 0.485 *
Typhulaishikariensis 1977 0.633 *¥**  0.555 %% — (127 — 0.320
Typhula incarnata 1978 0.715 *¥**  0.050 0.091
" 1979 0.340 0.289
Freezing injury 1977 0.733 * %%
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Winter Wheat Breeding for Resistance
to Snow Mold and Cold Hardiness

1. Development of Testing Method and Application
for the Classification of Resistant Varieties

Yoichi AMANO and Sachio OZEKI

Summary

Winter hardiness is one of the most important subjects in winter wheat breeding in
Hokkaido. It has been recognized that the winter injury of wheat plants are attributed directly
to several snow molds and indirectly to freezing injury. Thus, it is indispensable for winter hardi-
ness to consider each components that confer the wide or specific resistance for these snow molds
and freezing injury, and to develop selection procedure and/or testing method for each of them.

[n this experiment, several testing methods for resistance to Sclerotinia borealis, Typhula
ishikariensis, Typhula incarnata and freezing injury were devised and using those methods, 25
yarieties originated from U.S.8.R., U.S.A., Holland and Hokkaido were tested.

Results obtained are summarized as follows;

For testing resistance to S. borealis, wheat plants were grown under the high ridge condi-
tion in field and sprayed with ascospores suspension of pathogen. It was more efficient than to
do under the level or furrow conditions in field.

The inoculation of Typhula spp. to wheat plants was done under the snow mold chamber
using techniques developed by Bruehl et al. (1967). The difference between varieties in resistance
to T. ishikariensis and 7T. incarnata was clearly observed 55 and 90 days after inoculation re-
spectively. For the evaluation of varietal difference to T. ishikariensis this inoculation method
was applied and for that to 7. incarnata field test at Rice Crop Division, Hokkaido Central
Agr. Exp. Stn. was refered to.

Natural exposing (-25°C) and artificial crown-freezing (-14°C) methods were applied to
testing of cold hardiness. Both of them were very effective.

As the results of screening, following wheat varieties were identified as useful materials for
resistance to each disease and injury. However they are inferior to commercial varieties in
other agronomic characters.

Iohardi, Hokkai 48 : resistant to S. borealis.

(.1.14108, P.1.172582, P.1.173438 : resistant to T. ishikariensis.

C.1.14106, P.1.173438, Norin 62 : resistant to 7. incarnata.

Lietescens 329, Valujevskaja : resistant to freezing injury.

None of resistant materials to both S. borealis and T. ishikariensis was found. Correlation
of resistance to the above two pathogens in 25 varieties was —0.339 and was not significant.
Resgistance to S. borealis and cold hardiness were closely related. Also resistance to 7.
ishikariensis and 7. incarnata was highly correlated.

* Hokkaido Prefectural Kitami Agricultural Experimental Station, Kun-neppu, Hokkaido, 099-

14 Japan.



