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Fig. 1.Maximum and minimum air temperatures and depth of snow

cover during experimental period (Sep.1995~- Apr.1996)
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Table 1. Seasonal change in freezing tolerance(as measured
by LTs0) of triticale, wheat and rye during winter
9th Dec. 20thJan. 24th Feb.

Triticale Presto  -16.1*  -10.1° -5.54
Tewo -17.7% 1100 -6.6°

Moniko ~ -15.7°  -11.9° -6.7¢

Pika -18.1*  -16.3°  -10.8°

Wheat  Chihokukomugi -18.1°  -16.1'  -11.0%
Hokushin  -18.5"  -16.8°  -13.5°

Tsukisamu No.1 -16.4% -12.17 -7.0¢

Rye Warko -22.8* -19.88  -13.3°

Amilo -22.1*  -20.2%  -12.8

Mardar -22.5*  -18.3*  -13.0°

Note : Values within a column followed by the same letter
are not significantly different(P=0.05) as deter-
mined by Fishers’ PLSD
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Table 2. Decrease in freezing tolerance from 9th Dec.

to24th Feb. and resistance to Typhula ishika—

riensis subjected to under-snow incubation for
35to044d in triticale, wheat and rye cultivars.

Changes Disease
in LT50 index
Triticale Presto 10.6¢ 2.3¢
Tewo 11.1¢ 2.5¢
Moniko 9.0be 2.4¢
Pika 7.3> 2.4¢
Wheat Chihokukomugi 7.2b 1.3b
Hokushin 5.02 0.62
Tsukisamu No.1 9.5¢ 1.3b
Rye Warko 9.5¢ 0.62
Amilo 9.3¢ 0.72
Mardar 9.5¢ 0.62

Note:Disease index is on a 0-3 scale where 0,no visible
injury;1,50% of leaves alive;2,only stem alive;and
3,death.Values within a column followed by the
same letter are not significantly different(P=0.
05) as determind by Fishers’ PL.SD
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Table3. Classification of maximum freezing toleance, snow
tolerance(L.T50) and snow mold tolerance in triticale,
wheat and rye varieties

Breeding Maximum*  Snow®  Snowe  Winter®
freezing tolerance mold hardiness

Varieties district  tolerance  level resistance jndex
level level
Triticale
Presto Poland 3 3 3 9
Tewo Poland 3 3 3 9
Moniko Poland 3 3 3 9
Pika Canada 2 1 3 6
Wheat
Chihokukomugi ~ Hokkaido 2 2 2 6
Hokushin Hokkaido 2 1 1 4
TsukisamuNo.l ~ Hokkaido 3 2 2 7
Rye
Warko Poland 1 3 1 5
Amilo Poland 1 3 1 5
Mardar Poland 1 3 1 5
Note : a) are LTs0 before wintering. 1,-22.0-22.8; 2,

-18.0-18.5; 3,-15.6-17.7.

b)are decrease in LLTss5 from Dec.to Feb. 1,5.0;
2,7.2-7.3; 3,9.0-11.1.

care disease index(Typhula ishikariensis). 1,0.6-
0.7; 2,1.3; 3,2.3-2.5.

d)are total scores for three traits.
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Disease indexes are the same as those in Table 2.
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Winter triticale breeding

international triticale

Freezing tolerance (as msured by LTso ), water content and dry weight during winter from December

1995 to Feburary 1996 and snow mold resistance were investigated in triticale (X Triticosecale Wittmack

s. Presto, Tewo, Moniko,

Pika), wheat (cvs. Chihokukomugi, Hokushin, Tsukisamu No.1), and rye

LT s0 values of rye varieties in early winter

were about 5C lower than those for wheat varieties. However snow tolerance (as measured by increase

in LT s on under-snow conditions) of rye varieties was those of wheat varieties. The winter hardiness

of triticale varieties was lowest of all three crops, because LT 50 values in early winter, snow tolerance

and resistance to snow mold tolerance ( Typhula

ishikariensis ) were most inferior of the materials used.

However there was varietal difference in freezing tolerance between Canadian (Pika) and Polish varieties

(Presto, Tewo, Moniko) on triticale. Winter hardiness index of Pika was the same as that for the Hok-

kaido’s leading wheat varieties (Chihokukomugi). Winter hardiness index of Polish triticale varieties were

inferior to Tsukisamu No.1l, mutant lines of Norin No.10 which was bred in Touhoku district.
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