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Studies on the varietal differences in amylase
activities in some crops

1. Effect of stage of growth and environmnetal condition upon
the amylase activities in wheat varieties

Hajime Ikeda
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Table 1, Varieties and amylose activities in wheat germinating
seeds. (1958-19%9)

Vasicty S Sl wer
MNorin No. 8 Hokkaido v 211 1.93
Akasabishirazu No. 1 Hokkaido Vil 1.83 192
Hokuel Hokkaido VII 232 1.95
Oku-komugi Aomori Vi 233 248
Nanbu-komugi Twate IV 1.75 1.34
Acba-komugi Yamagata IV 1.48 177
Norin MNo. 25 Fukui L 141 1.28
Norin No. 60 Miyazaki i1 111 0.98
Norin Ne. 61 Yamaguchi 11 1.14 0.84
Saikai No, 93 Kochi I 092 0.98
Danchi-kemugi Kagoshima 1-11 0.85 0.85

* all varieties were collected in 1957.
t from the data of Nagamatsu etc,?
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Table 2. Seasanal changes of amylase activiiies in some wheat
varieties. (1958-1950)

Amylase activity(cc)
Planis

Varie Date ol
ty Ftéb. F;é: Mlasr. A};r. Az;ér Mlazy Jun. § h:lat dir?g
Norin No. 8 .00 3.02 2.95 2.00 28 140 092 ‘May 11,
Akasabishirazu No. 1 283 1.73 115 176 254 093 082 May 10.
Hokuei 3.00 249 2.00 1.19 250 107 096 May 9.
Oku-komugi 2,93 2.20 1.29 234 2.33 139 0.0 Apr, 27.
Nanbu-komugi 3.00 3,03 1.55 2.04 112 1.29 — Apr. 13.
Aoba-komugi 2,75 223 L0 117 1.20 158 — Apr. 9.
Norin No. 25 2.40 2.23 0.99 0.93 0.88 1.30 — Apr. T.
Norin No, 60 2.03 2,29 0.85 0.87 117 105 — Apr. &
Norin No. 61 215 190 0.36 0388 089 1.08 - Apr. 9.
Saikai Na. 93 1.82 1,65 1.03 0.92 0.98 1.45 —_ Apr, 10,
Danchi-komugi 2.00 2.01 108 1.07 0.87 1.20 —_ Apr. 11,
o5
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Fig. 1. Seasonal changes of amylase activities in some wheat varieties,
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Fig. 2. The daily changes of amylase activity in two wheat varieties,
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Table 3. Amylase activities in wheat seedlings grown under the
different temperatures. (1960)

Temp, Height of seedlings (cm) Amvl divity (ec)
°C; Night Notin Ne. 8 Danchi-komugt amy.ase activi 3'._(“‘: .
Dair) (hardy var.) (non hardy var.) Norin No. 8§ Danchi-kemugi
15 13 To22 23.6 T 223
20 15 359 336 2,70 2.30
25 20 38.8 319 290 2,60
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Table 4. Changes of amylase activities in wheat seedlings under
the low temperature. (1960)

Amylase activity (cc)

. Original
Variety {belore treaiment)} for 3 da.;;;’ter lrealfrgf_néo days
. 242 4,28
Norin No. 8 2.30 (I?g)* ggg)*
Danchi-komugi 2.19 (267‘3)* (1.68)‘-‘

* shows the percentage to original value.
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Table 5. Effect of nitrogen supply upon the amylase activity
of wheat seedlings, (1960}

Amylase activity (cc)

Variety Non supply Supply
Norin No, 8 1.45 201
Danchi-komugi 0.49 1.45
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Summary

The purpose of this study is to investigate the effects of stage of growth
and environmental conditions upon the amylase activity in wheat varieties.
The results are summarized as follows:

(1) The changes of amylase activity occurring in wheat plants of varieties
differing in cold-hardiness, during from the seedling to ripening stages, were
measured. Amylase activities in seedlings were closely related to the cold
resistance of the variety. And then five types of change with the development
of stage were recogniz.d.

{(2) It was found that there was the daily change of amylase activity in
wheat seedlings, and this daily change curve showed the two peaks and the
unique curve according to the variety.

(3) Amylase activity in seedlings grown under three different temperature
conditions in the phytotron with day and night temperatures controlled at 25~
20, 20~15 and 15~18'C respectively, was measured using two wheat varieties
belonging to cold-hardy and non-hardy varieties.

Amylase activity was higher in all seedlings grown at the higher tempe-
rature ranges, the hardy variety always had higher activity than the non-
hardy variety.

There was an increase in the amylase activity of seedlings stored in a
refrigerator at ~5°C and the rate of increase in hardy variety was higher than
that in the non-hardy variety.

(4) Amylase activity in the seedlings receiving a supply of nitrogen was
higher than that in the seedlings grown without any nitrogen addition,

(5) From the above-mentioned fact, it is clear that the amylase activity
in the wheat seedlings is closely related to the cold resistance under the
uniform stage of growth and environmental condition.



