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The effect of 'temperaturé on the variation of amylase
activity in the germinating seeds of wheat

Hajime ITkeda
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Table 1. Comparison of the date of heading and harvest, and some characters
in wheat grown under the three temperature conditions. (1960)

¢ Length 2 Weight of
Variety _’_[‘_emp.__( © hDatji of l]ila:.e 2{ of culm Ea; Ng. 50 grains

Day Night beading harve (cm) per po )

15 13 May 27  Jul, 22 123.3 6 18.3 2.08

Norin No. 8 20 15 May 27  Jul. 15 119.3 1 233 1.58
25 20 May 27 Jul. 10 95.0 8 20.0 1.43

15 13 Apr.20  Jun.20 71.3 5 17.0 1.28

Danchi-komugi 20 15 Mar.31 Mayl3 63.5 0 11.0 1.33
25 20 Mar.17  Apr.30 43.3 3 1.26

Fig. 1. Influence of the temperature on the growth and seeds of wheat,
Danchi-komugi, from left to right—day-night temperature, 15-13,
20-15, and 25-20°C. (1960)

Fig. 2. Influence of the temperature on the growth and seeds of wheat,
Norin No. 8, from left to right—day-night temperature, 15-13, 20—

15, and 25-20°C. (1960)
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Fig. 3. Variations of amylase activities in germinating seeds of

wheats, Norin No, 8 and Danchi-komugi, grown under
different temperatures. (1960)
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Fig. 4. Mean air temperature at Tanlyama (solid line), Fukucka (broken
line), Nasu (dotted line), and Sapporo (chain line).
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Table 2. Comparison of the date of harvest and some characters in
wheat grown in the four districts, (1959-1960)

Date of Date of Length Length No. of Weight of

Variety District

R of culm of car ear per 100 grains

_ O sowing barvest %) “om) plant (@)
Sapporo QOct. 27 Aug. 10 £8.3 7.4 76 3.88
Hokuriku No. 35 Nasu Oct. 10 Jun, 27 75.4 10.0 — 3.78
okuriku No. Fukuoka  Nov.19 Jun. 6 725 6.5 47 370
Taniyama  Nov.24 May23 67.2 7.l 34 3.23
Npporo O R waw 764 107 — 368
. asu Oct. un. . A —_ .68
Norin No. 60 Fukucka  Nov.19 May30 934 8.7 6.0 1,08
Taniyama Noy._24 ) May_ 1(_)_ 68.6 89 59 3.23
Sapporo Oct. 27 —_ — — — —
Danchi-k . Nasu Oct. 10 Jun. 27 791 124 — 3.08
anchi-xomugi Fukuoka Nov.19 May 30 945 11.3 116 2.83
Taniyama Nov.24 May12 68.8 9.6 7.6 3.28
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Fig. 5. Variations of amylase activities in germinating seeds of wheat,
Hokuriku No. 35, Norin No. 8, Norin No. 60 'and Danchi-komugi
grown under different districts. (1959-1960)

Table 3. Hereditary variations of amylase activity in germinating seeds of
wheat variaties collected from five regions where differs in February
mean temperature and grown in Fukucka for twa seasons, (1957-1959)

Prefecture Feb. mean temp.(*C) No. of varlety amg::cna‘;‘:}hliet; Ecc)
Hokkaido —5.1 3 2.09
Apmaori & [wate —28,—25 5 132
Miyagi & Fukushima 0.1,07 5 1.49
Fukuoka & Saga 9.2,53 4 1.15
Kagoshima & Miyazaki 74,76 6 0.85




LA ARERBIT 7 -E¥EHOERCRIETREORR 377

LarL, WPk L L EFAmRIRICEE L CE U LEENRRLEBELONZ b T
5.
F T~ ¥FHOMBL 2 HoFHEBEoBERYARRtELL, EiERRLCE

Amylase activity (cc)

Mean temp. in Feb. (°C)

Fig. 6. Comparison between the regression lines of modification and
hereditary vuriation of amylase activiy in wheat, (19567-1960)
¥t Hokarikn No. 35 Y : Norin No. 60
Y1 : Danchi-komugi Yv: Hereditary variation
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Summary

(1) Amylase activities in the germinating wheat seceds harvested from the
plants grown under three different temperature rooms in the phytotron—adjus-t
ed to day-night temperature, 25-20, 20-15 and 15-13°C respectively, were mea-
sured by a method modified from Ball’s using two varieties belonging to winter
and spring types. The results showed that the activities in seeds harvested
from the cooler room were stronger than that from the warmer, especially in
the case of winter type.

{2) The same tendencies were also recognized in the case when three wheat
varieties belonging to winter, spring and intermediate types were grown in the
field condition in four different regions from north to south in Japan.

{3) The physiological parallelism between the ecological and genetical
variations in amylase activity conditioned by temperature differences during the
growing period was detected in this study.

(4) Amylase activity conditioned by modification due to the temperature
condition increased in inverse proportion to February mean temperature, and
the decrease of amylase activity per 1I'C of February mean temperatures was
0.04-0.05 cc in the three varieties used in this study.

(5) Amylase activity conditioned by hereditary character alsc increased in
inverse proportion to February mean temperature, and the decrease of amylase
activity per 1'C of February mean temperature was 0.09 cc, and it corresponded
to twice that of modification.



