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Influence of Temperature on the Buddings
of Mulberry Trees

By Shohgorbh IKEDA
(Recieved May 2, 1932.)

I have inclined to think that “air temperature is the only determining
factor to the budding of mulberry tree in the early time”, when I calculated
the “thermal constants” which was required from early spring to budding.
I found that there are a great disagreement in the report by Dr. Y. Yendoh
and Mr. T. Yamashita. They reported that the measuring of soil temperature
is the most fitted method to know the commencement of transpiration stream,
causing its less fluctuations in days. And so, I attempted the following two
experiments regarding to this problem and computations of ‘‘thermal con-
stants” which was required from early spring to buddmg, and the result
were obtained with some interests as follows :

Experiment L

I. Materials and methods. _ .

Two vears old saplings of two cultivated varieties (Kin-so, Kairyonezumi-
gaeshi) were used in the experiment, and planted in the nursery, prepared in
the basement-room, in Nov. 10th last year, and of course it was ‘suitably
irrigated.
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The temperature of the room and soil were observed and water contents
(%) of shoots were measured in every 5 or 10 days. ‘ '
The same observations and the same measurements performed in out-door

gard=ns.
II. Results.
Temperatures in the room and out-door.
in basement-room in out-doox
Toom-temp, B soil-temp. air-temp. SOi}é}‘;ﬁ)p‘ 7
. 10. | Mazx. .| Min. A. 10, A. 10, A, 10,
Nov, 20 7.0 — — 7.0 0.6 4.4
Nov. 30 6.0 8.0 3.0 6.0 -6.3 1.3
Dee. 10 6.0 7.0 1.0 5.0 6.5 0.8
20 3.0 8.0 0.0 4,5 4.5 -0.5
30 -1.0 2.00 2.0 2.5 4.5 -3.1
Jan, 9 -5.0 2.5 -6,0] * 0.5 -20.9 -b.4
19 -2.0 0.5 ~-6:0 0.0 0.2 -3.8
29 -1.0 1.0 -4.0 0.0 -5.1 -4.1
Feb. 8 -1.5 2.0 -4.5 -1.0 -6.5 7.2
18 2.0 2.0 -4.0 -1,0 2,4 5.1
28 0.0 2,0 2.5 - 0,0 -1.8 2,7
Mar. & 3.0 4.0 -1.0 0.5 3.1 -1.1
10 4.0 5.5 ~-1,0 1.5 . 8.5 -0.5
15 6.5 10.5 2.0 4.0 13.2 -0.2
20 4,0 8.5 2.0 3.5 4.5 -0.1
25 5.0 7.5 4.0 4.5 3.5 0.4
30 7.0 ) 9.0 4.5 5.6 15,2 2.6
Water contents (%) of the shoots.
in basement-room in out-doox garden ‘
Kin-So Kairyo-Nez. Kin-So Kairyo-Nez,
Nov. 20 45.89 44.50( . — -
Jan. 10 " 43,34 43,17 - -
Feb. 17 38,59 35,92 37.94 39.¢
Maxr., 5 - 35.16 33,46 306, 44, 32,84
10 40, 69 38,88 37,07 35,43
15 40, 64 39,03 38.65 39,83
20 41,12 40,37 38.93 388.1
25 —] — 37,82 37.60
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Experiment II.

1. Materials and methods.

The saplings of the cultivated variety (Kairyo-Nezumigaeshi) were used in
this experiment, and each sapling of them is planted in the pot (height. 18
cm. dia. 25 ecm.) which made by galvanized iron plates. And then they were
treated as follows:—

Exp&raf;?ér.ital Treatments
AT, AIlL All materials were preserved in 15°C. i room.
B.  All msterials were preserved in 25°C. in thermostat.
CI CIL The tops were preserved in 15°C. but the roots {pots)
' - in 25°C, by thermostat. : R
DI, DIL The tops were preserved in 15°C. but roots (pots) in
45C. by cooling with running water.
L. . Placed in -out-door.
" II.  Results.

 The experiment was began in March 10th, and budding started from B
(March 22nd) at Ist and then CI, CII (March 30th) finally AT, AII(April Ist)
when the shoots of DI, DII Withered and E was observed ever dormantly. '

~ The times (days) were required from start to budding as follows : —

| SJRTTRRTENR R 13days. DI, DIL ..-Shoots withered.
CI, CIL see er oo e 21days.  E e oo Observed ever dormantly.
AT, ATL- <« «ov ---23days. :

“Thermal constants” réquired to Budding.

Eight cultivated varieties “Vamanaka-takasuke, and others and five years
data about them, were used for my conputations. I have used 4'C. as
the “critical low temperature of growth” which T obtained from proceeding
experiment. The results are as next tables.

«“Thermal constants” from early spring to budding.

1926 1927 1928 1929 1930
Yamanaka-takasuke 397.9 860.8 446, 2 455.4 467.5
Date-akaki 412.3 360.8 446.2 4554 447.1
Tehi-hei 853.7 - 317.6 429 .0 397.0 389.6
Tago-wase 353.7 333.8 429.0 - 897.0 419.4
Yhima-no-uchi ' 412.3 352.0 . 475.4 455.4 447.1
Roso-mishoh 367.7 305.2 411.6 372.4 367.8
Kinghuh-wild 322.3 277.0 ‘ — 329.6 346, 2

Thermal constants

(overy periods of ten dnys)
- 1926 1927 1928 1929 1930 Average
" Mareh 1120 13,3 - 14,3 14.4 33.5 15.1
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21—-31 41.6 28.4: 45.8 46.4 46.4 40.2

April ‘110 66,1 43.8 92.7 61.5 67.2 66.2

1120 99,6 99.8 114.2 8L.5 108.4 100.7

21—-20 98.9 - 145.8 115.8 914 109.5 112.2

May 1—10 158.9 126,3 154, 0 101.8 126.8 135.4

11—20  — —_ — 174.6 - -
Summary

1. The airtemperature is the only determining factor for the Budding-
time of the mulberry tree in the spring season, and soiltemperature is not.

2. Mulberry trees (cultivated, Kin-soh, Kairyoh-nezumigaeshi, etc.) should
be commence the transpiration-stream in 4.0°C. of the air temperature.

3. It is not always necessary that the root-activities of mulberry tree (for
instance even elongative growth of it) must accompanied by the top activities.

4. If the temperature of the soil, which support the tree, is above 0.0°C.
it should not prevent for commence of transpiration stream in top, which
is preserved about near 4°C. of air temperature (critical low temperature of
growth), .

5. The air temperature is more fitted to the theoretical standard to the
calculations of “thermal constants” required from early spring to budding,
than the soil temperature. :

This conclusion was obtained from the results of computations of the “ther-
mal constants” depending upon the each of air and soil temperature, because
we can obtain the ordering values on the years and varieties with the former,
but can not with the latter.

Thermal constants
(0.0°C. were employed as the basaltemp.)

(from the soil-temp.) (from the air-temp.)

0,3 M.) :
1926 1927 1928 1929 1926 1927 1928 1929
Yamanaka 341,0 294,4 854,1 871,0 596,3 526,6 605,2 G78,5
Date-aka 355,7 294,4 240,0 87L,0 612,8 526,6 588,8 678,5
TIchi-hei 207,9 224,8 240,0 318,3 539,2 463,8 588,8 61l,4
Tago-wase 297,9 250,1 2541 321,3 539,2 482,4 605,2 625,5
Shimanouchi 855,7 279,7 2354,1 371,0 612,8 516,38 605,2 678,56
Rosoh 312,1 250,1 240,0 243,9 560,9 482,4 588,8 641,7
Rosoh-mishoh  812,1 2?4,8 240,0 295,9 560,9 463,8 588,8 580,9
Kinghuh-wild 254,2  203,7 — 92286 466,7 423,2  — 516,38

and the theoretical indorsements were obtained from my experiment. (Exp. I1.)
6. It seems most influential to the “thermal constants” that the state of
the air temperature in early spring.
When the air temperature in the spring rises more hastlly than the normal
year, their constant-values should become smaller, and on the contrary when
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it rises more slowly, they become larger.

7 We could not find correlations between ‘‘thermal constants” required
from early spring to budding and ‘“‘minus thermal constants” proceeding to
it, in the winter, in my cases. , o

8. When the “average air temperature” in each ten days are reached to
near 14°C. buddmg of early varieties in Japan (Ichi-hei, Tagowase, etc.) shall

began to bud in the last of next following ten days in south Manchuria.
(April 20th. 1932.)



