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Studies on Cold Tolerance and Cold Test Technique

in Corn Germination
II. A testing method and its representation for low

temperature germination

Hideo KusHIBIKI and Hiroyuki NAKANO
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Table 1 Relative low temperature germination rate in 25 inbred lines
on differential temperature and days after seeding

8T 10C 12°C 15C 25C 30C

Materials

Days

14 16 18 20 10 12 14 16 18 20 8 10 12 6 8 10 2 4 2 4
N138 90 100 100 100 88 100 100 100 100 100 92 97 97 100 100 100 17 100 89 100
Té 81 97 97 97 78 100 100 100 100 100 100 100 100 88 100 100 0O 100 53 100
CM39 4 23 39 47 98 100 100 100 100 100 97 99 99 100 100 100 O 100 84 100
Tol5 92 100 100 100 95 98 98 98 98 99 100 100 100 100 100 100 14 100 100 100
V3 32 44 52 53 8 93 95 97 97 97 38 89 90 80 95 100 22 100 87 100
W79A 23 38 47 54 77 90 98 100 100 100 53 92 95 97 100 100 12 100 32 100
WMIi3R 70 78 86 86 79 85 96 100 100 100 97 97 98 72 93 100 19 100 70 100
CM33 7 16 26 26 48 82 86 93 100 100 51 89 97 94 100 100 4 100 73 100
W41A 0 0 0 0 73 82 93 98 100 100 44 87 100 32 62 80 0 100 43 100
CMV3 48 58 64 76 46 79 80 83 83 83 40 84 88 95 100 100 18 100 28 100
A357 21 29 29 30 61 74 82 82 88 89 76 78 86 92 99 100 20 100 81 100
N21 9 22 53 57 30 74 81 95 98 98 72 88 95 36 97 100 83 100 32 100
CMs7 36 53 53 62 26 73 73 73 74 87 35 64 76 59 84 98 0 100 28 100
W55 0 14 14 17 65 70 91 91 91 91 85 91 100 44 64 100 O 100 28 100
W401 3 3 568 70 74 76 79 81 100 100 100 90 100 100 0 100 71 100
W59E 3 3 6 8 63 64 68 68 70 74 86 96 100 89 91 96 6 100 42 100
W375B 1 6 6 63 63 71 72 78 78 83 93 100 94 100 100 18 100 74 100
w22 0 7 12 19 34 56 73 76 87 87 30 80 82 50 90 94 0 88 59 100
W49 18 26 33 41 32 46 63 64 74 8 31 60 70 57 73 88 3 81 37 92
Wwas 4] 0 0 0 4 22 60 70 76 84 6 14 69 46 71 96 0 100 48 100
A171 0 0 0 0 2 18 59 66 66 74 2 14 46 42 60 90 75 94 16 100
WI182E 2 6 6 6 0 0 0 0 3 6 0 22 66 96 100 0 100 24 100
W25 0 0 0 0 0 0 0 26 176 0 6 38 2 58 94 0 90 48 100
Co46 0 0 0 2 0 0 2 8 34 4 18 34 48 89 94 0 100 20 100
Q709 0 0 0 0 0 0 0 0 0 0 0 0 0 34 40 40 0 100 14 100
Mean 22 29 33 36 49 62 70 72 76 81 53 69 79 68 87 94 12 98 51 100
S 31 34 35 35 34 35 33 34 32 28 37 36 29 28 18 15 22 5 26 2
C.V. 142 117 105 99 69 56 48 47 42 34 71 52 28 41 20 16 174 5 50 2
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Table 2 Seed death percentage affected by days after seeding

Condition of

Days after seeding

seed produced 10 14 17 20 25 30

1) Indred A171

To: 1968 0 (3.2) 7.6(52) 7.0(59) 24.6(71) 32.1(68 42.4(58)

To: 1969 0 (5.0) 0 (63) 55.0(67) 22.4(73) 26,4(71) 25.2(75)

2)

Ho: 1968 0 (2.3) 5.2(47) 10.0(52) 38.7(54) 47.8(52) 51.3(49)
Inbred W49

To : 1968 0(5.1) 0 (56) 0 (72) 5.9(86) 4.3(95) 10.7(89)

To : 1969 0 (8.4) 0 (62) 0 (65) 0 (90) 0 (100) 0 (100)

Ho : 1968 0(10.2) 0 (52) 0 (60) 7.7(86) 16.2(84) 14.1(86)

Notes : 1) To=Tokachi Agric. Expt. Stn.

2) Ho=Hokkaido Central Agric. Expt. Stn. Breeder’'s Stock Farm
3) Relative low temperatute germination rate (10C) was shown

in parenthesis
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Table 3 Measured value of individual inbred line and correlation
coefficient between relative low temperature germination
rate, germination percentage for some existing cold tests
and some field emergences
Eiattl;ip G"rm{na_tion percent age })) 2)
by existing cold test ays number to half Emergence
erature . emergence rate at field rate
. erminat- 1
Materials T Rolled  towell method Method at feld
10¢C dy 1969 1970 1973 1974
“l2days o B c e m
(a) (c)
N138 100 91 18 90 95 20 14 15 67
Té6 100 60 52 - 79 23 14 15 37
CM39 100 7 32 80 - 23 13 15 73
Tol5 98 - - - - - - - -
V3 93 — - - - 23 - 15 33
W79A 90 - - - - 23 14 15 47
WMI13R 85 54 5 16 88 24 13 15 17
CM33 82 — - — - 23 13 15 43
W41A 82 18 2 - - 23 15 16 —
CMV3 79 — — - - - 14 16 20
A357 74 17 34 - 97 28 15 15 47
N21 74 78 9 39 92 22 16 16 60
CM37 73 87 23 12 - 24 14 16 37
W55 70 - - 44 — 23 14 15 -
W401 70 69 20 - - 23 13 15 43
W59E 64 - - 4 90 22 13 - 53
W375B 63 — - - - 23 - 15 53
w22 56 - - — - - - - -
W49 46 13 1 42 99 24 17 16 43
w28 22 78 1 0 85 26 16 15 10
Al71 18 52 0 0 91 30 17 17 3
WI182E 0 98 10 75 - 27 15 16 10
W25 0 49 22 - - 26 - 16 20
Cod6 0 98 10 - - 27 15 16 0
Q709 0 - - - - - - 15 0
Mean 62 55 16 37 9] 24 15 16 65
S 35 31 16 33 10 3 1 1 22
C.V 56 56 95 91 12 10 11 4 65
Correlation
coefficient .337 .450 .041 .048 -~ .725"** — 722%** — 455" .750***
to (a)
Correlation
coefficient —.300 .446 .461 .409 = - — —
o (b)
Correlation
coefficient —.126 —.189 —.419 .058 - - - -

to (c)

Notes : 1) At Tokachi Agric. Exp. Stn, replication =1
2) At Chyurui, 20 days after seeding, replication = 2
3) A Wisconsin method (11°C —13 days—25°C — 3days)

" (11C — 5 days—30C — 7days)
C Minnesota method (25C —20 days—11°C —10days—25°C — 3days)
Method by vat : (25C —2 days—9.5C —8 days—25°C 4 days)

4) *,*** significant at 5% and 0.1% level, respectively
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Studies on Cold Tolerance and Cold Test Technique
in Corn Germination

II. A testing method and its representation
for low temperature germination

Hideo KusHiBIKI* and Hiroyuki NAKANO®

Summary

A procedure for testing low temperature germinability of corn seeds was investigated.
The germinability by this procedure expresses seed activity at low temperatures. The
seeds treated with the fungicide TMDT were keep at 10°C for 12 days in a petri-dish.
The relative low temperature germination rate is calculated by the following from the
results obtained by this cold test and by a test of germination at a warm temperature :

(%)

Germination rate at cold temperature

Germination percentage at warm test

Two-field germinability, namely the number of days required for half emergence and
emergence percentage, was correlated fairly well with the relative low temperature ger-
mination rate, but hardly any correlation was noted between it and the low temperature
germination rate by the existing methods.

Hokkaido Prefectual Tokachi Agricultural Experiment Station, Memuro, Hokkaido,
082 Japan.





