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19:00 5 00 S}
8/1 - 8/6 8/7 - 8/28 8/28 - 9/30 8/1 - 9/30
20.2 20.0 19.1 19.5
23.0 24.4 21.6 22.5
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10 3 30.3 34.4 24.6 11.9 2.1 7.5 55 17.5
t-test? *x * ns *x ns *x ns ns ns
zx x 1 % # * 5% # ns N = n=18
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% [ | -4 - 1% |
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EODc — { %/ 4 2@ ¢
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— 2% ”__l

cm cm

@) (b)  (@)/(b)

cm

10 5 a’ 305b 345
10 6 a 276a 335
10 15 b 309b 36.1

24.8 10.0 a 2.5
22.8 99a 2.3
24.8 11.0b 2.2

6.5a 31a 10.1a
6.4 a 43ab 14.0b
75b 45b 150b

*% *

ns ns * ns *k * **
1% # * 5% S ns 0 =
Yoo - 5% ¢# Neg Tukerw=3
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2-2-2-3 — ™%QE e W' bI el — % | 4
1 - 1A

cm cm
30.5b 2.35p" 345 2.30
27 6a 212a 335 2.24
309b 2.38b 36.1 2.41

X * * ns ns
z / 13cn#
y / 15cn#
** 5 % S ns AR
oo - 5% # Ned Tukerwy=3
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cm cm @) (b) (a)/(b)
cm

10 1 a’ 310 346b 256 99a 26b 6.4a 38a 1ll1la
10 1 a 295 329a 236 98a 24ab 6.6a 35a 9.7a
10 11 b 31.2 383c 253 11.7b 22a 8.1b 59b 151b

z *% ns K% ns *% * *k *k *%
2x 1% # * 5% S ns 0 =
v oo - 5% # Ney Tukerwy=3
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z y
cm cm
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X ns ns ** **

2 / 13cmn

y / 15cnm

** 5 % ns A

Yoo - 5% Ned Tukerwy=3
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11 6 b 257b 356 19.8 12.1b 1.6 8.2b 40 115b
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zx* 1 % # * 5% # ns O =
Yoo - 5% # Ned Tukerwy=3

60



24 ”_J

61

2-2-2-7 — ™M%Qz i ¥PI —
1 - ra
z
cm cm

23.3a" 1.79a 353 2.35

24.4ab 1.88ab 35.3 2.36

25.7b 1.98b 35.6 2.38

X * * ns ns

z / 13cn#
y / 15cn#
** 5 % # ns O e
Yoo - 5% # Nef Tukerwy=3



i % % |- - rh

2 2 2 - s |k -7 -
- = 1L o= = i < A < o= % %
% td vV e%e — % £ Nef 1 <& A
< - A «£i 2D @ - A AL A % Neo

1

Sandved 1962 | <« Wodi Nz g — — % -
rh s -s % | -
-1 L 4 =1L % AL %k - ez
- 9 L A< L A 1 2 ¢
- %1 — ™My % | - L AL % |[FY%s<
of =™ i k- swl s L -1 -
# Ak AV s %2 %y - Ak - - -

/oL # z | — % 7 - A
AL =
% |-
| Qe e w' b2 < Ak -V | 2@
- - 4% 1 # | 7 #

L2e # A A A< — B—2 4 ™ |



A # | B # -
| B# | A#
- A - Lopxd
- & ™ 5 26 ~ 2 o= S
13cm 15cm - =V
| _ _
1 _
™= =V 3 - a4 -
— g AL o
s - Lo
| % 1.64 9
| # Nof v = Mz |
| % | | 29
2308 - - = 9 oy
< < 0
i # V1<% —
< FT # Ned - _
3.e2 o - =1.04 Y[ V
Qt P ' b2 <1 — — |
- = 10 Vol V -
- = 09 | % v L——
= ™ 4 -V 39 |
o[ v / —v E —

63

- | 4 9
< -V 20185 11 r

12 -5 k' eHe-«

Ax _
whd =
% |- - A
< - = ™= |
% 0 .66 o
| 2 @ 2 -
% Ned |
- |
# | <
- | % |-
| -
2-2-3-1 a 2-2-3-1b
< £ Ned
| % |-
L | -
< 4 - =
| L %l v



1 % Ky 1 - | % L oo %
L 504 —  # Neof V -
% | | - = 0 < £ Nef V 2-2-3-2
1 - % | 4 - = -
t o 4 L | % v L—— t 20 % |kd Vv
2-2-3-3 2-2-3-1
— 21 —q 206 — L [ vic<
Yo |- — — | - = 36 Yof v/ —
feo cumm=L | < £ Nof =
- -V / —+ E - ™M= | -= i e - = 1/3
— # — % |4 2 2 2 ¢ -V —
SN F4L - «eio £Nef < 4 FdV
Vv Sandved — 1962 | 246 — £ — £ Nef V ¥
— -zms L — ez - 9 A s a4 FqV
1 2 - % | # = -V 21 — ev )
© | 200 % 250 ~ = - — ®vDd 0% F#3%q /
- - 200 — ®ev DO O| — J - L
A< t 4 #FNef v / —V E z | — 7
A SORE 1 Logs
- = - =V | L v 21 # —
— ev O 0% - = $2# %4 - %
# <of =l - - VvV E<s g [q vV

64



IN

IN

-

ool Vv 14| 2 2 2 - < -
- = | - - = —
% 1/3— #Ned k' @— DIF% %0 o - .
Yo W[ VYV Es 4 fqdvVv 3V - == - =
- |4 5 # — % ooof VY Es 4 kdV
- % | | - = o
™ < f VL= L 2 2 2 - <
.= Yo ™ - 9 vV ks 4 |4
— L' wodinzgr»as— - A
2005 =] k=< % || 4 { | 2.02.13
4 # Neod - 2.82. 41 = 0 —-P'fieo
14 1. 68achsf 1976 o2o0f Vv 3V | <
Nes — | F4d o %f V% | - Y%V
< e= 3[V Y.
-1 <% L e | # A <
= A Li1/-3 # < - - M= |
< <o so=  zwls 2 kv -
— % Y%J Vv 2018 # Nej % 2 2 2 -
- A < 7 FI{ivs# 0 Loa <%
td ] 3V 2| Qe ew' 011 - — # Ned
-1 o - v % LHV s wl
A e S L ERN

65



2-2-3-1a — —

7/17 - 8/1 8/2 - 8/23 8/24 - 9/18 7/17 - 9/18

31.9 30.7 27.4 29.8
30.5 30.7 27.4 29.3
30.5 31.3 27.7 29.5

% |t |l -4 - 3% |

{ %14 <o fer 2@% -V
2% |} | < 9 #
< 90 # =V
2% |} | 5:0@9: 00 19:0%:00

| 9:0Q@9: 00 19:0%: 60 & A

2-2-3-1b — —

7/17 - 8/1 8/2 - 8/23 8/24 - 9/18 7/17 - 9/18

19.2 20.4 20.3 20.1
25.4 20.4 23.9 23.3
25.4 25.3 23.9 24.7

2% |4 I I |

{ %14 <o ffer 2@ -V
72 | < 0 #
< 0 = eV
2% || 4 | 5:0@9: 00 19:0%:00

| 9:0Q@9:00 19:0%: 60 & A

66



2-2-3-2 — ™%QE e W' b D - 2% | 4
- A
1 —
cm cm @) (b) (@)/(b)
cm
10 5 a’ 305b 345 248 100a 25c 65a 3la 10.la
10 5 a 263a 320 220 106a 2la 68ab 40b 151b
10 15 b 309b 361 248 11.1b 22b 75b  45b 15.0b
2 . . ns ns ns . x . .
Zx k1% # * 5% # o -
v oo - 5% # Ney Tukerwy=3

67



2-2-3-3 — T™3®RQE P H' b T —
1 - ra
z
cm cm
305pY 2.35b 345 2.30
26.3 a 2.02a 320 2.13
30.9b 237b 36.1 2.41
X *x o ns ns
z / 13cnE
y / 15cn#
X* 5 % # ns O =
oo - 5% # Ned Tukerwy=3

68

% |+



2-2-3-1 — ™M¥%BQE P M bI el — 7 -

s | 201810 2

69



% % || - A

2 #2| <" Wwodinzyas—09 10 - %1
- % | - < o= 4L oV Y-
L ev k- <o @2 wifik | 300 Nevd 400 —
Yo <19 =% 2016 % % | = -
5 e -—f ) — < o= 4L #
-V - £ — 4 el <d 4 a2 %
t 4 =2%4 8 9 - Y%t = L e <2 10
4L 2% ! <% 14 =™ Yoshfda12 . — | k
Flnw' o« fio F 2018 ! of F 201e&l
- AL sz — 4k 1y s % t 4 = % - %

< = 1 - 23 wes &£ 3500 A <%
J = n 2013
Hodingzo A= | 3. 3Mavq 25 # N | < %[ n
1996300Nvd 7500 <o 7/ —-VvE 1 Z
- 4 % % < A < — 2 VvV EAOIw
.= 0 < o= % % % ™ /| # 3 #| «
°odinz»»na=—9 10 - %1 0 % |-
A - % 7 - A AL .
— O mmw i Vs
whd - o

70



s % || 4 - A < £ —
AL 17 FXVo0 O mmow | o1 — O mme | 2L
4 AY%— 2% | o — 3= — % 1 T
{ v+ S = A Yoshl|dao12/ | # z | 3 %
7 - A A =V
% |-
| 2 0 td {QE wo =i A
-V — | wafi « = 2224 MI R53
L — < 4| 16 30 %17 — ~ [V
1. — O v | % % | - A
20125 30~ - & ™ g 22 - 2.5 wi we s -
- 6 29 - 2 -= -V 8 4 %9 5 %t =
Lo < £ — L7494 2 os- 8 -
Vv 2D/ 2DT & o<~ 4 -~V 4D/ 4DI#d 8 o<~ 2
-~V 8D/ 8DI-23 — gy | 1@
2 owomd- L - 16 sofler v
< == L o™ L 1 v —
% -v 9 10 -~ 4 KkK' ewe+ -~ 1 = —
~2% |- | < - ™ 8 1 -~ 4 k' ewe- -
4 =V
| - -9 4 -~ < 9 18 — 7
< — 1 —
% |4 -~ M= oV -= ™= | 1 ~=9%20

71



— < o % |f 4 -= ™M= | AL -V = %l

- 7 2 -2 o= -V — < £ —
| 4 o<~ 2 -V 4D/ 4DT 2 — | 8 < 4
-~V 4D/ 4DIT 4 | 16 -2 —

L +v 4D/ 4DT|28 6 %8 22 ~%t = AL
™ Y -V —8 19 - 4 k' ewee r 4 =
Vv 4D/ 4DI|48 6 %9 7 ~ %t = AL

% v —9 5 ~ 4 k' ewee -~ 4 =
| 1© N Y < o= L o™

L1y z | 3% — | 2 < < - 8 5
-4 K' ewe< -~ 1 v

| 4D/ 4D1=2 —8 19 |4 4D/ 4DT-4
-9 5 - - = ™M= = =|\/ —
1 - % |
il - = ™= Y/ 1 1 — 9 < oV
3 — % 7 - A
- - % |- | 2< < - 20138 6 %%l|o9
7 ~%t= 4D/ UD — L ogv - | 1e
1265189 — 3 Ly < -= £ Fa™
L4y -9 5 ~ 3 <lg k' ewe -~



9

< < =
% | - <
1 _
1 -9 < =V
- v4{ 10 20
-V 201 2]
9 10 ~%t=| 24
% - kE 10 1
% |kd Vv 2013
#Ne 8 1 9
L — % %0
1 % Nef
— 20138 1 10
=V 2013
L =< 8 1 %13

od 9 10 #| 12

i % 7 - A

3-1-1 -~ =V

I —v E 8D/ 8 DI#2

| 2D/ 2DI28f! 4D/ 4DIT 4

4 =V — | 2
| -9 5 -—
whd r=me oy | 1
- - vi8 1wk
£ — < - L 311 -
— % 19 zNef 8 1
2 ®— # =v / — | 9 20 %|
- 2®< oof Vv IL-—— =V
| 2012~ = — % %0
10 -%t1=| 233B— # -V /-
Vo 2 @4 { 4 10 -2
|
20 3#—- - - q43z- e |k
L [vs8 1 9 10 3 #—
57< L o /- | &£ e o o
37 # Nef
1 — O -
_ — % | AL
8D/ 8DI—2q # - 65— % =V
— AL o AN
2 | o %[V

73



3-1-2 -~ % |4 - L v A==- # %
CE | 2D/ 2D184 4D/ 4DT 4 | 0> -
=2 Yo 1 -
7 ~=™=L 2D/ 2DT#8F! 4D/ 4DT 42 | 0o

- = - % ot %[V 7Y = ™= |

-~ = 4D/ 4DT|4 - oW V% / — |1 £ Nof v

2 - % %k - ra
™ — - M L - v | Ed o %) v e0
a

— ™3y, 2/3||_J - r A AL 3-1-3 ~ P/
A== — # % k|4 4D/ 4DT W 4D/ 4 DI
- = % Y[ vV 3V »md 1 -
— | 4D/ 4D1% 4D/ 4DT2% |- .=t Y[V
4D/ 4DIs2 % | %4 1 —

- = | o[V | 4D/ 4 DIy .= -
o Yef V % | | 3 £ %o %[ V

3 - % %4 - o
™ — -2 ™= L - v | Efdownf Vv e>
o)

— - L 314 - <V 1@ 1265 %
4 1® -3 # % | - | o %l v

3-1-5 - % |- — L v A==- # %
a3 | Lofvas | - = - %



J v v 3 2| 12605%|d 1®8 %1® -~ = - 0

-V % |4 ~=™= | 1® %! 12065 |
- = - %1 %[V 19 | < %o %[V 3
Vv 1® < 1265% | o%fV < 1 — | 3
< L - = - % 192 3 2| %o W[V |
1® %1 %|- .= - Y[V 2% |-
I N R
- = ™M= | 1 — | 16 #
0 % No % Owe-i % o4 2D/ 2DI<84D/ 4DTd4 A <
# - o2 < L - = - o 3.
1-2 3V - % o] 4D/ 4DT 2 8 <

4D/ 4DI 4 16 <#| 4D/ 4DI1¥%

IN
¢
n
1

-V 3-1-3 Lk % eVA==—- — 1 —
| —/ 4 < o= £ Nef VI <%l %
F4d %f vi<% td v o3V -V — z |
Omae i |94 L - % %™ <% |Fwm<of VY
1® 120%|d 1® — 3 # A s 12
%4 156 % 106 ~ = - -V 3-1-5 —
™ ||-IE B of V < o= 3 # 1 —
2 #Nef v I <%l — - %BNef vV E< 4 f
1v A= =%l - |1 = 4 <" wooin
z v A — % 9 0 - | < -

A

A
[T

==

e
<l



2N «' wodi Nz a. — - | < %
- -=™=| 12.5%4 % <t 4 2002 #
L 1ve 1 9 10 — | - <= - 4 - Y
k13 57 12 37 # Nef V - | - L
AV E | - % - 43z- - 40 4V
L_<a{i <% ™ 1993 —V k — | 14
13.5 #Nd | — | «' wodinz» s — - 0
£Nef v Yosh[fd2a012 eati» +— | AL - /
— - = — < _ 4 - —
o | se= ez mfvls .= 2 |
L 20128 4 9 1 1 %4 20138 6 9 3
2% 4 3 %t = ™ - — < 4] 186 30
17 - Y%t = [V L % ™a4aD/UH L -V 8 4
- - < - A | 4 5051 < 18 3941 # Ned
% v 9 12 — - < - A | 5 11 12 <18 6
7 # Nef ¥ 203 14 |- - —20 & 4
199% % - A | 11 38
12 30 - A | 1 26 2 31 <0
> L AL [ =™y / =V E - ™= L
| < o= =V YeNed < 4 k4
3V Sandviewd69d «' wodinzo» s +-— < 2
- A -~= ™= 1013 — z | % ™E2 |
20 s =™ - L1229 — <a{=s 10
z | % A < % - - 13 % | %
™ E > % A s =™ | — 4 6 - Y1 =

76



[ = % - < e=™] <% <« HWo
dDinNnzo»a= — — — 2% | — Lo
< 5k
- - — | <L 233B-
# e= ™y / —y &k % 0 Y o™ # t 4
v < — L =™ < S Loy 4
A < Lov | - o= % o 1t |-
L ov — 2| % ™E>2 % - = 24
Sandvlegds % =V — % |f - A <
-V Y% A v v - s % <« Wodinzoose 2|
# |F4v 1®— 2D/ 2® %] — 4D/ AD -~ = ™M= |
A 4 z L o d L, 5= -
A A N SR T
2012 < 2013 — | F o - ]V % 1< 2~ %1
4D/4Dx4 % |} A — AL A < 4D/aDx4 | 2 — ™
# Ned -9 - = % 1 W[V — £ —
— ™| 2012 < 2013 -— - % of Vv E< g
1v¥% 1 —|feo -~ % ™= L 4D/4aDx4 - % ot Yl V
< 4V / =V E | — 1Ly 1L
<o ENef < 4 frq Y
= ™M= < A < % ™E2 % | -
% 0 0 % |4 v - 1®%|f! 12065 4D/ 4DT|4
- = - 0 <o 4k 2% 1<% |%
<oV 3-1-5 # -V <« Wodinz o ae |
% ™E2 % o201 <% t 4 = ™ 2002 —v E



£ — < — L ras 4 v o5V °
vy - |H z | 0 — AL o= = Loy
{ ! <%z % #Nef < 3 b4 v L ecx< % 20
4 - s o= % o020t <% |[wmsof V 3-1-2
LR S & I B S
| 3-1-5 £ — | % ™pz2z o000l <%
|- 2002 - A — |  —
<] oods s MV < Lojv -
- |1 # N © <%t % -V | —
% eV Vv ks g |4V L ecx< | <
oV E Yo 4 .= - A v <% t 4
=™] Yoshfdao1z2/ —v k z | - 5 N
- o= % evisc | - -k
™Y < td v
| - - < 4- B Vv E # —
L 1< 1 - Omae i ¥% 0 - 4 — o™
% EfFdq %~ # -v ¢ L % o ™8D/ 8DI 2
z | Y oV bt emfi 5 1999 F— - |
- < -H S A R
e= ™| 5V — £ < ' HoDdinz A — # Nef Z
» A — | 3 o= A< 5 12865 # |
%™ %o Afisd =] k- sul
2 [V 1e-— % | — % o 8 — z L
A o= oq [ VV Er A evs 4 v/ —-vE

78



-

# No <

<

=V — #| 4D/ 4-D4
- A z % % Nef <
< % | <« Hodinzo»asr o= 4
AL 4 e 0 mmw i &L 4 3
2 IE T A -
-= 10 - t YL < %
Li101208A0 1<% #
£ %] < 2 4V

79

o

4 fral v

¥

-



-_— n2012  ===-- n 2013 _—
35 r 1 16:30

15:18

14:06

12:54

11:42

10:30

3-1-1 - 2% |- —

80



3-1-1 —

Ommv i %<4 HodDinzo g

Qtve i — - A
z y X X
cm
2D/2Dx8 0 13.1 4 7.0a
4D/ADx4 0 13.1a 6.8 a
8D/8Dx2 65 v v
z | x L A
y ¥ =V 20129 4 r =V
x % | | % o= i —9 18 ~
o
Yoo 5% — Ned Tuken=10
v % Y vV E % ”— J — | =V

81



3-1-2 — Ommv i %<4 Hodinzo g
QL wvo = § — 2% |f 4 - A

cm cm cm

2D/2Dx%8 10 13 & 23.7a 226a 144a 102a 7.3 a 40ab 13.1a
4D/4Dx4 10 16 258a 235a 149a 9.6 a 7.2a 36a 11.7a
10 30 b 323b 314b 219b 118D 9.2b 44b 182D

Q

| . Loa
— | 20126 29 %[|- 2 [V
o £ 5% — Ned Tuken=10

82



3-1-3 — %4 HoDdinNnzo g

QL wvo = § — 2% |f 4 - A
z y 1 —
cm cm cm
4D/4Dx2 10 23 bB* 29.4b 29.9b 20.6b 10.l1ab  7.9Db 33a 1l4a
4D/4ADx4 10 18 a 259a 26.0a 184a 9.0a 6.6 a 33a 96a
10 21 b 304b 294b 21.6b 109D 8.4b 38a 10.6a
| x Lo
- | 203 7 2 Yo |k — g [V
o £ 5% — Ned Tuken=9

83



3-1-4 — %4 HOoDdinNnzo ae

QE veo = | — - "'A
Z z
cm
10 1244 51la
12.5 12.0 a 51la
15 13.6 a 51la
z Vs -v 20139 5 -~ =V
| £ 5% — Ned Tukey n=9

84



3-1-5 — %4 HoDdinzoae

QL wo = | — 2% | - A
z a b alb 1 -
cm cm cm cm

10 10 18 b’ 259a 26.0a 18.4a 9.0a 20a 6.6 a 3.3ab 96a
12.5 10 11 a 27.2a 266a 199a 8.9a 2.2 ab 6.0 a 3.1la 10.8a
15 10 12 a 29.4b 27.3ab 221b 9.2a 2.4b 68a  34ab 108a

10 21 ¢ 304b 204b  216b 10.9b 20a 84b  38b 106a

— 20137 2 Vg |k — g [V

o £ 5% — Ned Tuken=9

85



£Z)

IN
¢

2% ".J

o +

- b
| -
%1 <%
| -
z | #

Y% 7 8 &g v -9 10

s = -
- = L o A1 o<
= - % 14
- o |
Wl o= L e
n 1996/ —Vv E
- ™ g0 =Y
LR s s fwead
%4 10 - %1
— -P'fie- A
=V
% |4
QE wo [ L& o
- 3 < =
3 1 Leo| 4
< -V | 15 19

86

IN

— AL -
F%<of v
vy 4 my
% ooV E
— 5=/-|
o™ / —v E

% |wesod r

o B

< # £

W= -

YN 7/ 1 2

<
L -
|
| 1@z 4
2 A
15 3 # A

W

3

2002



-/ —33 ™V L_—< oy

19
20154 27 ~ 72 %i )7 wmr o Lo 6 2 -3
wiwes+ . 6 8 2 A L w7 28 -5 k!
e~ 1 Sme 13cnm 4 =V |6 29
{4 7 26 7% | 7 28 w%|k8 11 3% [V
19 == | L .ve 29 wl| <
of 10 3 39#-— - w4 L afss -

b - ! 1
- % |- L - - 8] - % |
S { L Ly

2 10
20165 17 - 72 i 1" war < Lo 6 30 - 3
wi we s 4 L7 8 ~ 2 A L ™ g 26 -5 k!
®u - 1 5me 13cnfk 4 =V | 7 28
F{ 8 24 5=# | 8 29 %[lo 12 3% [V
19 == | L v 7 28wl <
o] 10 26 3 % — - % |4 1L AssL-

whe - 4 1
- % |- - % |
S 1 Ly

87



% | - _

2015 — | 20 mmw | _
% -V 6 29 7 9 ~%it=]| 206 24O< )
=Yy 7 10 | - % - % -V 7 26
3 #| 26.83 30@— # -V L v 7 28 8
11 | 27® 3108-— # -V /= | 9 FY%t = -V
% |4 v 3-2-1a 2016— - |
L [ v 7 28 8 24 -~%t=]| 25609310 ™ # -
Vv — 8 28 - 2266 “V¥% /- | A
% -V L fvse8e 29 9 12 — |
-9 11 9 12 | 2B 23681 — < e=| %[ V%8
29 9 10 | 266 29 .61 o -V 3-2-1 b
2015% |4 201 6- |
- - — 43— e |k - 2 051
2 061 < L 4k -V 20156 29 — 14 33 L
-2 | 20167 28 — 14 3 % L o /- | & e o<~
204 AL -v 201510 3 | 11 47 201610 26
| 10 55 # Nef V 3-2-1a 3-2-1 b
1 9
| w L o - # No %
L wyp v w4 - % % |t
- = -t W%V % || 4 | %
L 19 - # No % L w1l v
%4 1 — | < 2| % o

88



™ _”

w4 % % |-
= 109 < 2| % WV 3-2-2
2 10
| 3% L 4 - Z Ne
L 1 v % | 1 — |
ez % | .= 10 <
N T 1 % |t | % 4
) < % | 4 - % Y[ V
2-2
| % 2% | - = 109
< 2| % %[V { | ¥ 10
<s— | %N v 3-2-3
L v 2015 %4 2016 — 6 10 -
% oW Vv L—— 2% | - | | 258
% -V < Hodinzoyas — | 218 <t 9=
Karlsson 1992 / —+V E - | F4 ™
- Loc=mfs g v
31—} e 4 - o
— 10 18 ~ =Y /1 #E 9 %4 10 -
p3qvoke - = s | L o3 1 -
I 2 1% 1 Evs<si s Fr <A

89



t Y s %EHY 5V | 0 — 199¢

1

: <o — 1% L v
<%zE%nY L4 -1 <% | < - <
A Ys |F == Ak A 1 s # s # Neq <
s A

# = - %1 Bl oaz- |
% 9 #| 36 10 2| 26 %[V
| 1ACc2AC # % ™E2 % 4 Sandved
1969 3 1 - Y |k ~#nm=L14dc1dc
2 % ™Mex % 4<% fFusof=mf /-y L
-= RS I - =< |
b= e % evlos iy

3V Wl 9% - | +- | ol
—— ¥ ™10 % 9 - =4 20
J Vv <« wodinzo oae— | 12.5 %14 <t
1 = %4 2002 # =V — -

—40 & 4 1993| 8 Y |- AL {

R A Yo ™ F2 % 9 3 % — Y

20 Vv —% Nese

2 ~rpm= L =y % 2004 «' wodinzo» s —
- b L Ommu 1 % |- <
o= ™ 5V 2005 # <« Hodinzo» = — AL
3 4 | O - 2% |- —P' fi @%
- A s =™ 2 2 2 < - L O i 2
- whs L - Lo -



A
0
<
<
—
N
o
o
X
N\
<
I
I
L8
|-

% | - —P' fi % A 5V 44 5 —
P! fi ek A F=ms L2 g =y <2 - 1~ A
i - % | - ] - {1 % -|4 sachs
F 1976 s b1, 662 «=™|<14=m™ —
< S S 2/ 4
1. 8654 2. x21. 964fd 2. 700 #/ 4 - 94 2. 647}
2. &12 . 3554 2. @& Ned I - 2% ™M=
3V 10 4 9 - 2% ™M= —P'fi o% Y
<« wmodinzo» as — | /| %2060 12Ae|-36C 2ACS5
— % | F2 92 0o 2002/ —v £ 18cC
Loy | - % |
- = 09 =V Er Z t 4 —P'fi % t
1vV—-—wse 3V 9 - %1 - | z| 00
% Vel VvV E# N v 1 1 - Vo <«' wodin
zv» A — | 32A6 # rd s k=™ o9
| 2 -V 7 - — - t4vVE
% i dvlos s v
P' fi @ — — # Nod| -x ™M= | s
N I A ) %
- = o™ L oy 1 2 2L =v% z»a-ni
4 vVig Begonia holruclerna — % —
4 L o5 <& t 4 = ™ 19913V 3
1o =V e - S A
= 2 AL <% td=™{ Yoshfdao12 #

91



£Z)

IN

IN

< _
2~ =

— %
TR
— Y Z No
% I
—P' fi ol -
#Nef s 4 bV

92

IN

= TMQ TM3/8

£ n ™

o Yef

EZ)



7 18:00

35
15:00
12:00
1 9:00
15
1 6:00
10
5 | 1 3:00
0 : : : : 0:00
6 29 7 19 8 8 8 28 9 17
3-2-1 a — % |4 —
2015
- | — 2051 6 29
10 3 3#— -— — 943 #-— # -V

93



35 —_— 1 18:00
15:00
12:00
9:00
1 6:00
10
5 | 1 3:00
0 1 1 1 1 000
7 28 8 17 9 6 9 26 10 16
3-2-1b — % |4 —
206
— | — 2061 7 28
10 26 3#— -— - 4 3z- # -V

94



3-2-1

% |-

% €' Wo i

ﬂ [
QL ve = | — % || 4 - A
z y 1
cm cm (cm)
/
6/29-7/27 9 18 p" 20.1a 30.2a 138a 1ll1l9a 3.9a 6.9a
7/28 - 8/11 9 11 a 246b 351b 15.1b 11.3a 4.0a 8.1b
10 3 25.2b 352b 175c 139b 560b 9.6¢C
X *% *% *% *% *% *%
z 1 — L 4 [ Vv 3
15 19 15 %Wt =o i PO oD e ™ = )
y — | 20156 8 Y |k — [ Vv
X % % 1% $
LR | £ 5% — Ned Tukey n=9

95



3.0

2.5

-— 2.0

— 15

1.0

0.5

0.0

3-2-2

r z A B
(m} o5 o -
a* b b
.
L -
9
10 - L 4 [ v 3
15 19 15 ~%t =i Poodefid ™=. vy,
13cm A -
15m ~ A —
2% | 4 - 3-2-1 &
o £ 5% — Ne Tukey =9

96



3-2-2

% | - Yo« HOoDinNzo A

QL ve = | — % || - A 10
z y 1
cm cm (cm)
/
7128 - 8/29 10 13 @' 269a 36.5a 215a 11.8a 7.1a 148 a
8/29 - 912 10 19 b 33.1b 37.8ab 26.6b 13.4b 8.6b 16.1 ab
10 26 ¢ 33.1b 39.7b 27.3b 135b 94b 16.6 b
X *% *% *% *% *k *% *
z 1e — i g [ Vv 4
15 19 15 ~%t =i Poodefid ™= vy,
y — | 20157 8 Yo |k — g [V
X % % 1% $
Yoo £ 5% — Nef Tukey n=09

97



3.5

3.0

2.5

1

2.0

1.5

L oo |

1.0

0.5

0.0

3-2-3

o
% | % w4 4 - A
10
1 — L 4 [V 4
15 19 15 %1t =0 PO eifidd ™ = vo
13cm A —
15m -~ A —
k! - | 322 4
o £ 5% — Ned Tukey n=9

98



s - 1 TI% ®mE - o
3 2 % - - = AR 4
% td == < - 0 % £ Nef ! < %
b<orv e - = % o —wie ooy
% A sl [Fw<sof v % | 4 % t 4V |
- = % |4 % oo0f VvV E# Ned 3 1 -
wilk 1 — | % vV ks a4V o3V
- | | — % < o= =V vV E# Ned
- 1 - ooV V EENd s Vo q |
-1 <% - 1y == L o5aq1 <%z %d
2 S - L zwmds ] ew
- % 004=< 3 1 - Ye |k %
oo st tdq /g % | % |- L 19 ==
— L - Y= 0 L g -
s -2 wI%  mp™ - oga 4
= 3s R Loy
|
| —Qt vo s i - -
QPve £ i 2| — Qi wmd i ™4 L AL
=V | 1 ®— &L 4 ™ — L3 e 4 D3D
- < L 4 F3Y= oV Qt vo o |
0 2 %l 4 < 0 7 %4 14 L 4 5
Vv 9 L oPeas e | 0 2 »%nl|d 4 <

99



7 %fd 14 L 4 w3V 6 L QT wmd i |

o
N

%4 a4 < 7 14 %4 21 & 4
F3v o9 L v | 20154 23 ~Qtwvesid 4 224

FQPve el d 4 27 Qi wmd nid o <o 6 2 ~ 2.5

wiwe ) - -~ 6 8 ~ 2 o= o | A==
— % 7 26 - <o |fe - - 2 — | 7 13
Bl 4 — | 6 29 %l . % -V =7
28 rA==— L5 K' ewce. -~ 4 =V Ik L
- 7 — |8 3 3% 14— | 8 103# 21 —
| 8 17 5% -V | 15 19 15 3% 4L
— L Ly < =V |Qt we s i | 1 1 9
QPv-e<f | 1 1 6 Q! wad uf | 1 1 5 < -V
| Qt vo o § = ™= | % | - —
1 — % | S e QPvo Pl BdQ1 wmd
gl | - = ™= % | - — 1 _
% | C o~ M= VAN % |} _
- 2% | 4 - L 3 2 - 1< - #
I
_ % |} 4 — -=™=| 3 2 - 12 -
Vo4 | 2® # - - z —
L =™ < g [V e o 3V 8 |
4k J ™V g d v ed o
L —|feo - % ™M= A== — = M= 2N



% % |f - b Ak # -V

Qt ve =i # | Yo a4~ ™ Y% 9
1 — % || 4 - % 1920
% LV = oMs | L m™mg < L w™g 28 —
% Nef V .= ™M= | % oo~ ™ %
) »nlFd 1 — - % 1920 % k
Fv q v % |4 — e ] LB
o Yol V - = ™M= | L m™m14 < L ™o #£ 17 — %N
Y 2% | L 5 = Me | % LI
1 v 3-3-1
QPve i 2| % 4~ ™ % 0 1
— | 0o - =2 %|d 4 = < o4 | o -~
=2 # o0fV 3V - - | o[V - ™M=
| % EfdvLl-— L m™gq < L ™p <22 — #N
[V .= ™M= | | 7 - =142 - W%l VL
—— / — | 2 #NeJ v — = ™M= | %o W[V ™[4
- L | B4 o %S v 3-3-2
Qi wmd ui # | -= ™M= | A== - % 0
- =2 %44 | % - 19 2 <4 <#| Lo | 4
2 % o1o0d % R4V - S Cl S SR
- =0 # 13 — #Nef V - = ™= | |
- e Jes - | % oofr=q= %
t oo % |kq v -= ™M= | L%y v 21 < L %
J V7 #10 — %NJf Vv 3V .= M= | % k|4 v
3-3-3

101



N T % o

% ez ooof % LEHY 4V Z
_ | % ™e> % _ |

% MEx ey - H |

— A < o= o= ™ | < % Al <%
< Loq w5visc | | M-
Z - vV ks g v

powie H | #hef0Pve i}

{ L —Qtwo =i %4 —Q0 wmd umi # # Ned

% o | - o IR
J = ot <% — 2 |4 =% Tsukafkotl®6s8
1998 | 2014wt F' 1998 b emx n 1961
z | F2 - 0 | ™ < % p =™
1 7 -vE - < L o9 w3 H

- % |4 v | <« modinzr»s. Ll -— -
< - - R - 0 - % 0
[ vV L# Ned — o™ —QPwo Pl - = —~
™ —QF 9o {4 — Qi wmd i 2 L 5 T3V

% - 4 Vs t 4 v

TV QkveTo#| ~ 9 w3z~ H :
A - 8 L
< % 00 ¥ ™ 4 FYZ
s <o % |- % ™ 4 FYZ | s <0
jo= ™y % LEdV ed A <« Wodinzyras=< 940

™= L

102



ZNe|] -' ®@v @enz» s« Begoanix cheEwané&ht

| RS A woMEz -
{ - ~of =/ % g foms  if=m
{ Hei de962/ —V E % - A | % Ned|
< A - w — 7 TI-mms % bl
v ~ 0 wichr=] - L A bs
TN
- = M= _ | % 9 Y ™
F2 % ¢t 0 0o % k4 v 3V < 4L A
{ = % too0 % % Nef v
3 1 %d 2 - - - # - 4
2 % 4 < # + - Y A -~ -
| % 4V o=l + - % 1 v 4 - - Y%
o™ s —y k - Y ™ # % - d Vs
t 4V
% - A | < - - % ™ F
> ENf Y g ~ 9 w3 hr=| % L
v % Lo - o -
Loes - ~wm=loow o A g w3 oo
Lwo | % ™ g Frd es T T
> byo=| - % o0 L ov +0 4 — |
+ — — % A v <s%sP 196 H mm
M F 1993¢" z o F 1996 — # t 4 =
™| 5V 2| Nef % o 2 cfic @F s »2 | — - |
. - % - d - - L ras tq =™



1| F 1992 | 201314 F-—1<%| < -
f- ot % o™ rz - H % -
o - = a1 wichr=] Loovs 4
J
- - | Qt ve =i %l QPwe et 2| 14
Qi wwd i 2] 21 <td=m™{ 3V 3 1 #Qt vo
- T - < — L JvE-| 4 - Y%
< eV oWe # -V < L 5 3~}
. zNef QP wo b i # | o | EREdogvil——
—Qt vo = %[ — Q1 wmd i 2| 2 —
<7 - - 7 FY# — < - -
v o3V 4 - == |t ™% -
- = 7 t ooV - 4 — z |
— -o= - o000 f V¥ 2 -— <7 -
— 9 w3 - % v |-
SRS R L S T
L% o % e A A b sl
* =V < L 1 T34 | -
< F4 ™ # < - t Y < %
£ % L % % 0 < o= zNef < 4 |9V

104



3-3-1 % |- - 71 TSI

<« Ho0DdiNZ» A Qtevo s i — 2% |
- A
2 y x 1
cm cm cm
(@) (b)
0 0 10 3 25.2 35.2 17.5 13.9 5.6 9.6
0 7 9 18 24.3 34.3 15.8 12.2 4.8 8.4
0 14 9 11 24.6 35.3 15.1 11.3 4.0 8.1
2 9 28 23.5 335 14.2 12.8 5.2 8.2
2 7 9 13 22.2 32.2 14.3 11.9 4.6 8.2
2 14 9 8 21.1 31.1 13.5 11.9 3.9 7.4
4 9 18 20.1 30.2 13.8 11.9 3.9 6.9
4 9 13 20.7 30.7 13.9 11.8 4.1 7.6
4 14 9 9 20.2 30.2 13.2 11.2 3.6 6.9
0 9 21 ¢V 24.7 ¢ 349 c 16.1 b 125 ¢ 48 b 8.7 ¢
2 9 16 b 223 b 323 b 14.0 ab 122 b 46 b 80b
4 9 13 a 20.3 a 304 a 13.6 a 116 a 39 a 7.1
w *% *% *% *% *% *% *%
9 26 ¢ 23.0 33.0 151 b 129 b 49 b 8.2
9 14 b 22.4 324 146 b 120 b 45 b 8.1
14 9 9 a 22.0 32.2 14.0 a 115 a 3.8 a 7.5
- s s - - - e
(a)x(b) ** ns * ns ** * ns
z 1e — i 4 v 3
y 15 19 15 %t =-i Pdodefid m™=. v)3)
x — | 20157 8 Yo |F — g [V
wrx 106 # * 5% # ns 0 -
Voo 2 5% — Ned Tukey n=9

105



3-3-2 % |- - 1 TI%

<« H0D2iNZzr»aaQPwo P — % ||
- A
z y X 1
cm cm

(a) (b)
0 7 9 11 19.4 24.2 12.0 5.4 7.8
0 14 9 9 19.2 25.6 11.9 5.0 8.0
2 7 9 10 18.7 24.3 11.6 4.6 9.9
2 14 9 18.5 23.9 11.7 4.4 9.2
4 7 9 17.9 24.0 11.4 4.2 8.7
4 14 9 18.0 22.8 11.9 4.3 8.4
0 9 10 bY 193 24.9 11.9 52 b 7.9
2 9 ab 18.6 24.1 11.6 45 a 9.6
4 9 a 18.0 23.4 11.7 43 a 8.6
W * ns ns ns o *
7 9 10 b 187 24.2 11.7 4.7 8.8
14 9 8 a 186 24.1 11.8 4.6 8.6
*x ns ns ns ns ns
(@)x(b) ns ns ns ns ns ns
z 1e - L 4 f v 3
y 15 19 15 %1 =ciPdodefid ™=. yv)3)
x - | 20157 8 Yo |k — g [V
Wk 106 # * 59 # ns 0 -
oo 2 5% — Ned Tukey6 n=

106



3-3-3 % |4 — T %
<« H0D2IiNZ» A" Qi wmd ni — 2% |
- r A
z y X
cm cm
(a) (b)
0 7 10 6 22.5 27.6 11.4 6.6 8.8
0 14 9 29 21.4 25.5 11.4 6.8 10.2
0 21 9 27 21.0 23.3 11.0 5.6 8.0
2 7 9 26 18.9 22.2 10.0 4.6 7.0
2 14 9 22 18.1 22.3 10.2 5.0 7.4
2 21 9 14 17.4 21.4 10.2 4.6 6.8
4 7 9 22 18.4 22.5 10.6 5.2 7.0
4 14 9 17 16.8 20.4 9.4 4.4 4.2
4 21 9 14 14.9 17.7 9.0 4.4 4.8
0 9 30 bY 216 ¢ 255 b 11.3 b 63 b 9.0 ¢
2 9 21 a 181 b 220 a 10.1 a 4.7 a 71 Db
4 9 17 16.7 a 20.2 a 9.7 4.7 a 53 a
w *% *% *% *% *% *%
7 9 28 199 b 241 b 10.7 55 b 76 b
14 9 22 18.8 ab 22.7 ab 10.3 54 ab 7.3 ab
21 9 18 a 178 a 208 a 10.1 49 a 6.5 a
*% *% *%* ns * *
(@)x(b) ns ns ns ns ns *x
z 10 — L4 | 3
y 15 19 15 %t =-1i Poodwfid \ W
x — | 20157 8 Yo |k — g [V
Wxx 10 # * 5% # ns O e
Voo 5% — Nef Tukey5 n=

107



o
|
1
1
==
=

z N «' wodi ng

AL - | - | L e <# Vs
2 Nof - H % gd=m /-vL L o=
oV L el <% — F=o0%| e%e z | -
v % E] 9 10 - % o™ | — o < o= -
IF - %4 frq =™
<« wodinz s — - A 2% | - | 1970
1980 - Y%t = 2 10 % 4 4 F- L - —
ez =™ 1432 <« wodinzgoame-— |
s —mndemm=low mex gqs: -= s |
- <t d = ™oV # | — < 4 —
- |4 L0 # d - % c=m™| / —v E <
Hodinzo» A= — 9 10 7 <of =™ |
% 7 8 <ot =% — - | Y vl v/
# £ | — — z— < WodinNgzas — %
- L Ltp-af<c<sl- 9 10 - %1 -
Ak -V Y = 4 # <of =™V — -
~ ™M= o
3 M 1 # wafi €% 73 ad ™ - %1 % |
- 7 T # — ™ —Qt e W' 5D i
] Y S
1 1 % | 27.56 300 3250% |4 350< 208
»lfd 250 4 £V 8 # -V < F 27.50 # |

108



206~ = 250¢% - -V # 300% |4 32.56

z | 250~ = 200 % ™ % #FNed 1 =% EJ] vV
-= e | SR ) % ooof- ™
% - 350 # | -V A==% . % -
s) % o< - | o ™% — J % .
LA =1 =% -= ™M= | 27.50 # | % ™ A
o L % ™E2 - A7 — < —
L oV e¥%e 3008 2| 143 2- <| o4 Ve
™< ™% oot <% |w<of Vv / —V E -9 10
#oe=m - - H -
S A ERE S
1 2 # | 1 1 % - A % # Nof V
32.56 — - %1 — ™% — % |4 — 4k -
v o/ - 256 | 206 - =ev> 03 “Bltevwd o
K % 3 #— % 2 @evDd oK — -= ™= L
—Ned| 1 =% |f%<of Vv / —V E 1 1 - 300 % |-
32.50 - %3 ™= 250 # ™3 <ofV | - -
4 - % 1AV ks 4 v
2 # | - %1 < o= — # %
s =y Ly
2 1 % | —Qtew' 51 4— 2 2 1
z | —QPve b —QEteHw' bd 12|
—Qzi ¥y Pi+— 200 — % % | - A 4k
=V Qt e ' D -1 #| 2017 < 2018 — 2% - 2017
| z 2018 | # - oV = | 2018 —

109



— % 2017 ~ = 36 9 1 1 - Y |-
% Y[ Vv 2017 | # % 004 % [ V 2018 |
# % o2o0f Vs 4fdv QPes i nfdazi ¥Pi+
— | % Y% Vv 2018 -~ =V < L
# - oV LAl -1 =% - % ™= Y o™
™M= | L el <# 4k %] 1<% |[us<
o[V £ eV A== — # | 2% | — 4
- L % — L 91 <% |[fwsof Vv / =V
L AL # A - | Ny AL A1 o<
. L e== - Looaf L pwead  w
Nef s 4 Y
4k A 4k —Qtew' 2« 4 o= 2
2 1 3 ¢ -V EODc — 1
1 %4 2 1 - L 54V 5:00
— — % 300 - -7 L 200 ¢# % |
1 2 - L 34V — L 200 #
% 2% |4 - A AL -V /= 2 |
| - F4 s S
N t <% |%<of Vv 3V | - = = A
2% |- 4 % 109 -P' fi @% t 4 |
< 2 Nef Vv / —V E =V - 2 |
| «C® % 00 A Z % — L4 < -
= #FNef < 4 eV
3 % | F{ L « o — S == wmii> %
% | % t 4 =™ % <’ Hodiq



111

z v A — 7 - A AL -V
3 1 # | —Qk wo =« | 4 o= - L A
Lo o=k 2w N % |
d 4k -V /= 108 — L4 [V
z — L 4 o L 4 4 A % 2 N < 4 |k
N
3 2 #| 3 1 2 [fvs <V = ™M=
—Qtwo {4 == — <t d =™ < —
— L v /- | - o= e |F
3 % — | o %% L—— < - 0 %
# Ned - = AL 2% 1<% |[w<of Vv
£ - = % A v s L Fws< o - AL
o= = % | — % 0 — % < 4|
g v
3 3 % | 4k A s - —QP v ¢
- i —Qt ve =i 2] —Qi wmd nf L& o=
= - 1 w3I% % - ra + =V
/ = —QPwveo e 2| 0 | |F%<o o %l v
L_ _ Qt wo s i 2|4 Qi wmd i 2|
% |- Y L T Lo |
% ™E2 - - % 9 2 A 1% |F%<
SEAVESE < Loq owsfs- H
Lo | — - = o™ <
- 7 T L t 4 == 4k = —
Lo gsefs 4 4V



— <%l 9 10 ~mms o= |

S s % 4V e ads sk
1V 49 I S -
Lo | : Logowrd w e
v sd s <V | % Ned |
% o™ # «®, % 92 | «ceos ¥ ™L_—
A % 44 g2 % A{ 7 —v E -V
. - A - w5= o .
c=mo wne s s B4
<« Wwodinzoya«edL L - % z | — J
R I AT — 4w bR s
s S s =
: — % 4 wilheo Cevi—
T Y R T B
. Y% 4 -] FE MKy ™

112



- | o o < o Lo
| Z < == - TV Y% |F - - <
% L omvamy b4 . o q -
v 4 -
— - 0
TR S
— | -t z D> T i
n 8 - £0
— — 29015C — # =V
£ Ned n
_ -0 3k — g fi
— —D - o |-
— - < e= o - < A ™y oo
- < Y |k Y% |k - qd o
1 ™ Loty o ™y 4 o
V- L o =My oy $ fi oo
- LD K
™
- | o] - < o L ™y o ™y
< Yo |F | L 5 E=™y 0wy << L

113

s

1

TM-\/

s



/3

L
F

TM-\/

1

- Nev { o < WK™ AL ™y oo ™Y 9 A gV
e - Nev { 2% | L [ =™y My
fi 4> - - vk v 0 o
. AL 9 ™ o ™My Z o A
4 - % 2 | %
o= = - - =
— ~ Nev 4 ¢ fi 2> —
- 0 o do=™y oo™y |~ 2
¢ fi a0 — L] o k
- i -4 e bk se=— ud
— L - = ™= Ao < o Loy ooy | g
# %V —L — 1 —%Y% # N 3V
_ -l ™ 1L
) A
< o= — L 4=04v o k4 -
A

114



n n . 1®84 — - A (

2 ) <<« Hodinzryase zZr s nAWE < I W
¥ Hom — . . 59 :336337.
n n . 1m 84 — - A (
4 ) n < <« Hodinzo» s — . . 59
03943 95 .
n n n . 2013 — 3V |

— — %Bek™ dDodkEDe i — : %4 4
- r A . . 12:389i 396.
Berghoef, J. and J. Bruinsma. 1979. Flower development of Begonia franconis Liebm.

. effectgegul griowg hsubstances and environm

composition of .t hZe iPnffllaonrzeesngddinpcse ol . 9 3: 303
B wm' @7 fi .1950. ( ). p.5882.
. 2016. -~ Ao wii k — - = ™= < https://www.pr

ef.chiba.lg.jp/ninaite/network/h2tukyuu/heatpump.htns

n n Net 4 N n . 2012 — ok
"2 . ~ %1 { EOD-heating- . .11: 505 513.
n n Net ¢ N . 2010, —
Rt ofivi ooy — . .22: 8

14.

Erwin, J. E., R. D. Heins and M. G. Karlson.9® Thermomorphogenicesponses

in stem andleafdevelopment HortScience. 30(5): 94049.

115



n n n 1996. 2%t z e

g - - < — < — .65 (3):
54-551.
n t 4 %0 n N n
2014, — Y% — < - A
.18 2): 500.

Grindal, G. , Moe R. 1994, Effect of temperatudeop and a short dark interruption

on stem elongation and flowering in Begonia x hiemalis Fotsch. Sci. Hortic. 57:

123-132.
Haege mla.h9,7 9Tu ber ous begoni as: Or i glignl 9.8:h d

Cr améadu z

bommfi 2,0 wm’ 0. .. 1995 ¥ i -
n . p. 24-53.
n n . 2014, - %t Y5 ¢
o — - Tl . . 13: 241-248.
19@'1wodinzyra=r A ( 1 ) - n
2 - A : . 56 :322323.
19828 00inzra-r A ( 2 ) - n
% - oA . . 57 :2982909.
1983021 nz»asr~ A ( 3 ) -
e — - b : . 58 316317,

devel

198'5402inz» s« Begonia el atiddlr hybrid

4 ) Y8 — - A . . 60 :392393.

116



n n n n . 2015.
Yo mm il 2 Q [ - A . ¢ fi 4D
. 37: 1720.
Harris, G. P. and B. Jeffcoat. 1974. Effects of temperature on the distribution of 14
C-labelled assimilates in the flowering shoot of carnation. Ann. Bot. 38:887
— < e/ = : : .1991.
n n 1992 - © b «fi > @F & »— — <
.61(1): 135141.
Heide, O. M.1962. Interaction of night temperature and dl@ngth in flowering of

Begonia x cheimantha Everett. Physiol. Plant. 15: -73%.
n n n N . 20ABE D o i

— % 3 - A : 1 2 485.

Hv os-Ee AeK.an dC. Muns 2&®r0Cha pt9eBregoni a Hi story & br ece

24 127 51. nN.O. Anderson (ed.)FlowerBr e edi ng anSdp rGenngeetri ¢cSsci enc
& BusinessBé#&ebdbia.
in n in in n . 1987.
1 1

. ~%e « ' ofi 4 <« Wodi oz ose— -4

62 :476477.

n n n . 2013.-%1 4
— ™¥%odEDde i — n - A : 12
2): 486
n n n . 2015. - %1 —
2 % | - rh . .14 365 369.
n n . 2013. - %1
%o « ' ofi — n - A . (2 : 238.

117



N N N N . 2016.
- %1 — Yok 5o <« ofi — n - A
.15( 1): 405.
Karlsson, Meriam G. 1992. Leaf unfolding rate in Begonia x hiemulis. HortScience.

27(2): 109110.

n . 1961 - %1 < - 0
— . . 29:359-361.
. 2002. 12 . p. 441:-453.
n . 2013. -
||"||—}ﬂ'— - - < -.<https:// www. nar o. ¢

c.go.jpl/publicity_report/ publication/files/ w
rigeration_201302. pdf >
. 2013 2015, 2016 g fi 2D N
<http://eco.mtk.nao.ac.jp/koyomi/top.htmlza
Moe, R. and Mortensen L. M. 1992. Thermomorphogenesis in pot plants. Acta

Hortic. 305: 1925.

Molnar, J. M. 1974. Photoperiodic response of Begonia x Hiemalis cv. Rieger. Can.

J. Plant Sci. 54: 27-280.
n n n . 2013.-%1 4
— ™y yvd>e " e, @fied! ki o6 n
A : .12 2): 495,
Nakano, Y., Yohei Higuchi, Katsuhiko Sumitomo and Tamotsu Hisam&ea3.

Flowering retardation by high temperaturedhrysanthemums: involvement of

FLOWERING LOCUS TFlike 3 gene repressianl. Exp. Bot. 64. 4: 90920.

118



n n n . 20da= oo

- % » . — <FTL3 - A

n n n n . 2012 —
F o < Be' o4 - n - A
. 44:53-59.
. 2019 Y — - = ™= < http://www.maff.go.jp/j/seisan/kak

i/flower/attach/pdf/index47.pdf
t 4 Y% n n n n . 2013.
- %1 Yok 5o -« ofi — - A
J12( 2): 494 .

Powell, Marjorie C. and A. C. Bunt. 1979. The effect of daylength and
supplementary lighting on the growth of Begonia x hiemaéaf cuttings. Sci.
Hort. 10: 203212.

Powell, Marjorie C. and A. C. Bunt. 1980. The appearance and development of
buds on leaf cuttings of Begonia hiemalis in long and short days. Sci. Hort. 12:
377-384.

Powell, Marjorie C. and A. C. Bunt. 1985. Seasonariation in the effect of
dayl ength on growth and fl owering of Ri egert
Hort. 27: 143152.

Powell, Marjorie C. and A. C. Bunt. 1986. A model of the growth of leaves of
Begonia x hiemalis Fotsch. grown in long days and with intercalated short days.
Sci. Hort. 61(4): 523531.

- fi @0 ,W. 1978. —

IN
—
N
©

65-72.

119



Sachs,R. M. , Kofraneck, A. M. and Hackett W. P. 1976. Florist's Review October
21. Florists® Review Enterprises. Topeka.-85.
Sandved, G. 1969. Flowering Begonial hiemalisFotsch as affected by

daylength and temperature. Acta Hiert14: 61-66.

n -7 <«' Hodiqnz»» s .p. 1235.
n
.1961. — - A (K ) - _
< - -x M= . 19(3): 65-
78.
n n n .2015.k TP aw! . fio—
- rh - . .14 ( 2):538.
. 2009, 2011, 2018 . http:// www. shij
tokei . metro.tokyo.jpl/
2003 » 5 — .P20-20.1 z» 5= . Z 5
01998 4L wy | L-| % vizfid k= p4a344
. 2005. —vDd o fi = < - A
. 33: 65138.
n n . 1980. — - A D7
- < - ~#%rd %
32— = M= .49(  1):183-184.
n n .1993 - < Yo mm i P Q
P - - A . .31(4)22923
. 1970 - . p. 249.

120



. 1994.z » 5 —4 |t =< . p. 813.f ©F =i Ke -
® 10 — Z>» A=

VogelezangJ. V. M. 1990. Effect of roezone and air temperature on flowering,

growth and keeping quality of Begoni a x
147.
N N N . 2013 : ,
24 ||'J %o * P afi v @F s PQu | 2 mmi | —
~ r A : . 102: 29-34.
. 1993. < - | . p. 133-137.
1 N </ -

Yoshida,Y. , E. Ozaki, K. Murakami and T. Goto. 2012. Flower induction in june
bearing strawberry by intermittent low temperature storage. J. Japan. Soc. Hort.

Sci. 81 343-349.

121

hi



