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Biochemical Studies on Characteristics of Growth Phases of Crops,
Induced Artificially by Photoperiodic Treatment (Part 1)
Morphological Observations on Oat Plant
Yoshiaki Isurzuxa and Shoitsu Oaara
(Faculty of Agriculture, Hokkaido U m’versfty)
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Table 2 Formula of photbperiodic treétments
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. Table 3 Length of grasses
Date :
Treat- 13/Vv.|21/V {28/V | 5/V1 11/VI |18/VI|25/v1| 3/VI 9/VIIA 16/vi|23/V0| 1/ | 6/v | 21/W
ments A [
N 7.0.|12.5 | 22.0 | 38.0 | 47.5 | 65.0 | 75.0 | 94.0 | 109.0 116.0
S 7.0|12.5|26.5|42.0|58.5|76.8|88.6}|95.5| 99.2 99.0
Sy 70112.5|25.0|33.5|45.3|58.0|77.8}96.4 | 110.0) 116.0
Ss 7.0 12.5 | 25.0 | 33.3 | 36.0 | 44.5 | 60.0 { 65.7 | 89.5 113.0 134.0‘ i,
Sg 7.0 12.5|25.0|33.2|33.6|36.3|43.5 ; 46.5 | 54.8 67.0 108.0 119.0 i
S1o 7.0{12.5|25.0 | 33.5 | 33.6 | 36.3 | 43.5 } 45.5 | 46.5 48.0/ 53.5 71.0% 88.0 | 116.0
St 7.0112.5 | 25.0 33.5(33.6 | 36.3 | 43.5 | 45.5 | 46.5 48.0 48.0l 48.4, 49.3 | 50.0
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Table 4 Number of tillerings

25/ V1 3/V11 9/vi | 16/vi | 23/vi | 1/vmi | 6/WI

N X

28/V | 5/vI | 11/viI | 18/VI

Treatments
N 1.0 3.0 4.0 4.0
S, 1.0 2.0 3.0 4.0
Sy 1.5 3.3 3.3 3.5
S - 1.5 3.5 5.0 5.0
Sg 1.5 3.5 5.0 6.3
Sio 1.5 3.8 5.7 6.3
St ' 1.5 | 3.8 | 57 | 6.3

4.0 | 4.0

4.3 | —

3.8 | 3.8 : ,

4.0 | 4.0 | ;

6.7 | 60 | 5.0 A 5.0 | 5.0 )

78 83 | 85 85 | 7.0 | 6.0 @ 5.5
| 9.5

7.8 8.3 8.5 | 8.5 9.0 9.5
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Fig. 3 Relationship between number
.. of leaves on the main stem and

growing date
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Table 5 Number of leaves on the main stem

">~ Date | ‘ i
Treh (21/V |28/V | 5/vVI |11/VI|18/VI 25/VI| 3/VI | 9/VI |16/Vi|23/VI| 1/W | 8/VN 151vm;22/vm
ments - |

N 2| 3l 6| 7 9]lw|lululnlnln l

Se o2 4 7 8 8 8 8 8 |- 8 8 8 E

Sy 2 3 5 5 .7 9 | 10 11 11 1 | 11

Ss 2 3 5 6 8 | 11 12 12 | 12 | 12 | 12

Sg 2 3 5 6 7 8 | 10 13 | 14 | 14 | 14 | 14

Sw 2 3 5 6 6 7 8 9 { 10 | 13| 15 | 15 | 16 | 18

St fo2 3 5 6 7 8 9 | 10 11 1 | 11 1z | 12 | 12
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Table 6 Length of ear, sprig of ear and every interﬁodes of the main stem (cm)

Sprig of ond | 3rd | 4th | Sth | 6th | 7th | 8th | Oth
Treatments | Ear ear Ist node node node node i node node node f node node
N 19.0 39.3 21.0 11.8 9.1 9.0 5.3 1.3
S 15.7 32.0 25.3 12.3 6.4 2.0 2.1 —
Sy 15.8 41.5 25.5 | 20.5 8.4 9.2 2.0 1.0
S 18.0 46.0 26.7 22.0 10.7 5.5 4.2 1.5
Sg 17.0 36.2 20.0 17.5 12.0 | 10.5 9.3 . 2.0 2.0
S1o 16.2 26.4 17.5 12.5 12.6 10.5 10.6 7.8 4.1 1.5 _—
)
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Table 7 Weight of dry matter (g per 10 plants)
N treatment

'4 0 | ;
N ’ 30/V l 6/VI | 12/%1 20/vxl 27/NI | /%0 | 11/VI | 23/¥I | 2/
Parts ; ] L
Leaves 1.2 | 5.9 E 12.2 } 30.8 | 206 | 28.6 | 28.3 | 25.9 | 257
Stems ‘ } 2.6 ‘ 9.8 | 33.7 | 3.0 | 370 37.7 | 36.0
Ears 0.4 | 21 | 10,0 | 25.9 | 49.0° | 52.0
| |

Sz treatment

v Date | go/v ’ 6/VI 12/vi | o20/vi | 27/NI | 21/vi 2/l
Parts . | ‘ |
Leaves 1.0 | 4 i 6.8 | 17.7 15.7 14.6 13.7
Stems .04 1.8 7°0 17.4 21.2 25.2
Ears ‘ L0.1 2.3 3.5 19.7 30.7
s
: Sg~treatment :
N 30/V | 6/vI 12/\1‘ 20/VI | 27/VI | 10/ | 18/V@ | 23/VI | 14/WI
Rarts ,
Leaves 1.0 | 3.7 | 10.6 | 286.4 | 31.4 | 24.8 | 27.5 . 22.7 | 21.8
Stems 2.4 181 | 355 | 42.8 , 40.8 42.5
" Ears l 10.0 | 26.1 | 44.7 | 56.2
' Siw-treatment ‘
: N ’ T
N s0/v | 61 |12/ 20/v1 | 27/v1 | 11/ .zs/vu; 2/Wl | 9/l |15/W| 2/1X
' Parts l l | | l
Leaves | 1.0| 3.7|10.6|11.8|16.3 | 24.5| 41.7 |.41.0 | 36.6 | 34.2 | 31.5
Stems _ : | |-9.8|25.1|33.7|31.733.2
Ears : - | 0.7 4.6|20.440.0
!
Se-treament
w 30/V | 6/VI | 12/VI | 20/VI | 27/vI | 11/Wi ‘ 23/VI | 9/W | 22/Wmn
Leaves )
Leaves 1.0 | 3.7 | 10.6 | 11.8 | 16.2 | 24.4 | 28.1 | 29.7 | 32:0
A ;

Table 8 Weight of dry matter (g per 10 plants)

w Ss Si N S s, Sto
Parts - J‘ :
Leaves at the turning period 1.0 1.5 5.9 10.0 | 16.2 24.5
Leaves which grew during reproductive 16.7 23.8 24.9 21.4 } 18.5 15.5
gr()wth . . . - ‘ . .
Leaves at the maturing 13.7 18.7 | 25.7 21.8 | 25.3 31.5
Stems at the maturing 25.2 37.7 36.0 42.5 | 42.0 33.2
Ears at the maturing 30.7 47.6 52.0 56.2 | 48.2 40.0

Kl* RBERMEDG R AT 2INC I OTERUIEDS  BROEHEROEEEE2TRU S O »E 11 £ToH
OEDEFERMMICER L PR TIOEE LT 2. ¥EEEREOGOIERITRT 2 Oz EE L
EABIRCS BT LB 10 HomiTiss, Bb EOEFERERIZENA DS, WRHEBMEL 251
SRR IR U IO ERUEERRTIEE L 128 NONRZ OREESET LADH 27T
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Table 9 Ratio of weight of leaves, stem, and ears which grew during reproductive
phase, to that of leaves which grew during vegetative phase

|

— w{:ments \ S | S N . S | Ss . Su
Ratio . T | |
l - ,
Leaves grown <in reprodt_lctive time/ © 187 15.1 4.2 2.1 1.1 \ 0.6
leaves grown in vegetative phase ‘ : ‘ _ 3
Stems/leaves grown in vegetative phase .  25.2 25.0 6.0 | 43 = 23 & 1.3
Ears/leaves grown in vegetative phase : 30.7 31.5 8.5 56 2.4 1.6
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Fig. 6 Weight of leaves , - TE TR
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5 DR RIINC B 10RO EEERIA LT
»HAWERLTERS LDTH Y, Y EOTHEICIRNTSE
MINT T B S HEPERERIC S 2 FHER RO R
IR E B RONIL S T ARL T E S LAWY
Ss RERCNRICRTR NS, (8 12HBR)

Table 12 Percentage of weight of every
part of plant at maturing time

%03 Cﬂ:b‘f’}"&?ﬂ), CODHIL, Sy, S4XDMSFEE

Table 10 Efficiency of leaves which grew
during vegetative phase to the formation
of ears and leaves in reproductive phase

Sy —S2 | Ss —S Ss —Sg SIO_SB

Ears

—1.2
—0.5

—~1.0
—0.4

%
+13.8
+14.2.

+1.0

Leaves —0.3

* Sp1e—S, (Weight of ears or leaves which
appeared in reproductive phase)
Sei2—Sy (Weight of leaves which appeared
in vegetative phase)
x shows the position of leaf on the main stem.

3BTRS AT & & D AR % TN L 35
DEFLRTERL - > BOFE S5 5 BIEHHOT 2R
LTES.

Table 11 Ratio of weight of ears to that of
leaves which grew during reproductive phase

Sg l S1o

HTHh, AIENE

Treatments | Sg # S N ‘ Se J
‘ 1 i

|
s

Ratio 1.8 § 2.0

2.1 1 2.6 2.6'[ 2.6

Treatments Sy Ss N Ss Sg . Sio

Leaves 22 20 20 18 22 30

Stems 38 36 32 35 36 32

Ears 40 44 48 47 _ 42 38
5. % &
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Summary

The authors have elucidated the biochemical
characteristics of each stage of the life cycle of

" oat plants which were treated under different pho-

toperiodic conditions.

As the 1st report of the series the result of
observations of morphologmal changes will be
discussed. .

1) During the vegetative period, the speed of
leaf sprouting was caused to become lower in accord
with duration of vegetative period under short day
treatment, and when the plant was put under long

day treatment from under short day treatment, the

speed of leaf sprouting became  quicker in accord

with passage of time under short day treatment.
2) Number of leaves on the main stem which

sprouted during reproductive phase was siX, in spite

of the length of vegetative period, but number of '

leaves on the main stem sprouted during vegetative
phase increased in response to the length of vege-
tative period.

3) The internodes which belonged to the six
leaves during reproductive phase, mainly elonga-
ted during reproductive poriod.

These facts suggest'that each different sort of

_leaves of two phases has its own characteristic

physiological function relative to growth of oat
plant.

4) a) Number of t1ller1ngs increased” even in
reproductive phase when preceding vegetative period -
was shorter than Ss-teatment. '

b) The ratio, weight of ears to that of leaves
which sprouted during repoductive phase, was
smaller as vegetative period was shorter.

These above facts show that there occurred an
overlapping of the reproductive phase on the vege-
tative phase.

5) Both of the weight of - ears and percentage
of weight of ears to that of ‘whole plant; were
maximum in two plants of which one was grown
under the natural photoperiodic conditions and other
was put under long day treatment from the six leaf
stage.

Vegatative and reproductive phases in these plants .
did not overlap or separate from each other.

(Received October 15, 1954)
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