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Table 1. Materials and methods of the test
. No. of Sampling " Measure
Fest . Rep. - emperature .
materials part weight date Items
g °C
Varieties A 8 3~6 Stem, Leaf 1  11.12~11.25 ~11.5~-22.0 ECQgrees
Varieties B 24 3 Stem+ Leaf 2 12.10 —-15.0 E.C.
Line Selection 467 2 " 1 11.256~12.5 ~15.0 EC.
Individual Sel. 103 1 " 0.5 11.29 —15.0 E.C., Degrees
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Table 2, Varietal differences in E.C. value under some freezing treatment
temperature and degree of injury based on crown freezing method
EC. value (gv/cm/g) D‘egrele, of
Varieties ~11.5¢C ~13.5C ~15¢C ~18C | ~20C | -22C fnrj;‘r’y‘mg
leaf stem leaf stem leaf stem leaf leaf leaf %

Valujevskaja 24ab* 71a* 158abc* | 184ab* | 210a* 199ab** | 738cde** | 64ba** | 872c** 8a
Moscow 1 18a 72ab 143a 1684 220ab 197a 667abc | 643a 845be 18a
Horoshiri 3ibed 89abcd | 196e 217abede | 290abc | 206abc | 681abed | 629a 836bc 59b
Muka 26abc Tlabc | 143a 197abc | 330cd 206abe | 701ed 622a 843be 51h
P.1173438 35bed 107cde | 173cd 209abed | 370cde | 223d 592a 578a 787ab 91c¢
Cl14106 38d 115de 151ab | 214abede | 380de 242e 602ab | 5624 T54a 81c

Ibis 53¢ 135¢ 216f 315§ 500f 287f 757cde | 640a 854be 92¢
Gaines 34bed 105bed | 250g 289f 520f 280f 825 657a 852¢ 88c
Mean 32 96 179 224 350 230 695 622 832 61

F test o ** b ** ** * * ** ** **
LSD(5%) 1 11 58 51 88 15 88 49 61 15
CV.% 29 6 25 13 21 5 10 6 5 27

Note: * ; Classification based on Duncan’s multiple range test at 5% level.
** . Significant at 1% level.
Sampling date; —11.5°C-Nov.16, ~13.5°C~-Nov.18, —15.0°C-Nov.25, —18.0°C -Nov.15, —20.0°C-
Nov.25, —22.0°C-Nov.12.
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Fig. 2. Relation between E.C.value and De-
gree of crown freezing injury in typi-
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Note: 1, USSR 40604; 2, Moscow 1; 3,

Valujevskaja ; 4, Lietescens 329; 5,
Iohardi; 6, Minturki; 7, C.I 14106;
8, P.I.172582;9, P.I 173438; 10
Gaines; 11, Ibis; 12, Akasabishirazu
1; 13, Norin8; 14, Norin 62; 15,
Hokkai 48; 16, Hokuei; 17, Kitami
1; 18, Kitami 2; 19, Kitami 3; 20,
Kitami 18; 22, Horoshiri; 23,
Takune ; 24 Kitakei 628 ; 25, Kitakei
840.
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Table 3. Means and variances for E.C.
value (uv/cm/g)

Source of variation df | Mean | Variance
Between blocks 1 27169**
Between lines 466 | 435 9613**
Between crosses 2 489095**

Moscow 1/Horoshiri 186 | 393 8813*

Horoshiri/Muka 162 | 438 4475**

C.1.14106/Horoshiri 116 | 497 9802**
Error 467 2445

Note: LSD(5%), 97 ; C.V.,11.4%
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Winter Wheat Breeding for Resistance to Snow Mold
and Cold Hardiness

IV. Selection and evaluation of cold hardiness based on
electric conductivity measurements in winter wheat cross

Yoichi AMANO?*

Summary

Common methods for the determination of freezing injury have been indicated by either percent-
age of survival or estimated degrees of injury based on the general appearance of plants, the apparant
amount of killing of foliage, or the vigor of renewed growth. In order to provide an objective
technique for measuring injury the electric conductivity (E.C.) method was proposed by Dexter et al.
{1932). In this method, the concentration of electrolytes in the extracted solution from freezing plants
is measured by E.C.meter. And this method for the determination of freezing injury has been
particularly convenient in obtaining detailed results of cold hardiness. The objective of this experi-
ment was to evaluate the usefulness of E.C. method for selection of lines and individuals with cold
hardiness in winter wheat breeding. Results obtained are summarized as follows ;

When wheat plants were hardened enough till the middle of November at Kunneppu, Hokkaido,
a distinct indication of freezing injury begins to appear at —11.5°C and increases till —18.0°C in hardy
varieties. It was recognized that the freezing treatment at —15.0°C was optimum and a small amount
of sample, 0.5—2.0g, used in this test shows satisfactory results. Correlation coefficient between the
degree of injury by crown freezing method and E.C. value in well known varieties of cold hardiness
was high, 0.87**—0.93*** (n=8) and 0.77*** (n=24).

Differences between crosses and lines in E.C. value were statistically significant in an experiment
of comparison between lines for cold hardiness. In this experiment 5 percent of hardy lines equal to
“Moscow 1”7 were recognized from the cross with “Moscow 17, And 15 percent of hardy plants equal
to “Valujevskaja” were recognized by E.C. method, while 5 percent were recognized by crown freezing
method in an individual selection experiment. Correlation coefficient between both values measured
by each method was highly significant, 0.70*** (n=103).

Therefore it was thought that E.C. method should be helpful for the screening of hardy wheat lines

or individual plants in wheat breeding program for cold hardiness.

*Hokkaido Prefectural Kitami Agricultural Experiment Station, Kunneppu, Hokkaido, 099-14. Japan



