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Studies on the Flower Pigments in Snapdragon, Antirvhinum majus L.
Effects of Light Control with the Various Covering Materials
on the Anthocyanin Accumulation
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Fig. 1 Transmission spectra of filon plates and UV-cut off plastic films in the Exp. L.
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Fig. 3 The schematic diagram showing
the procedures of shading treatment in the
Exp. 3.

A : No shading, B: Shading of the plant
part except flower spike, C: Shading of
only flower spike, D : Shading all plant part
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Table 1. Temperature in filon and UV cut vinyl
houses.

Fine Rain Cloud
max. min. max. min. max. min.
FRA 26.0°C 13.5°C 29.5°C 18.0°C 29.0°C 17.5°C
Super A 25.5 14.0 29.0 18.5 29.0 17.5
Vinyl 28.5 13.5 2.5 18.5 30.0 17.0
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Fig. 4 Effect of covering materials of

filon house on anthocyanin content in the

upper lip of snapdragon strain KB,

Anthocyanin content (mg/g fresh
weight)

[ 1 Anthocyanin content (mg/10 upper

lips)

Fresh weight (mg/an upper lip)

Super A FRA




Fresh weight ( mg )

Fresh weight ( mg )

+ o fERER S

— 50

=
=]
i
[
=4
==

UvC-380

UvC-360

UvC-330

UvC-290

48

2
0

( 38 ) Jusju0d ulueddoyjuy

( 3m ) Judjuod ulueddoyjuy

=1
=]
<4
v
—
=2
=7
<
=}
n
St
Q
L
e
Q
)
=)
=
]
=
-~
=
+—
o
[+F]
-~
=]
o
Q
=
=
ol
e
1)
Q
=
=
=
<
=
<
5]
w
=
=
=
=
g
-
Yy
=]
=z
<
g
Q
fhar}
o]
=
=]
g
1]
L
>
Q
Q
Y
<
—
O
]
=}
m
el
50
P~

=
=]
oo
[y}
1
o)
=)
]
o
w
[ren
(@]
Q,
2
|
(5]
(=7
j=}
=
L
=
+—
g
-
=
[«3]
bmd
=
Q
[&]
E
=
]
=
Q
o
=
b
=
(]
=
Q
<8}
[72]
=
Q
=
o
=
=
o
o
@
,na
n
[+]
e
3]
g
bh
R
e
<9
o
(o]
L)
L
@)
b
)
<8}
=
g S|
A =]
R= ]
o o
2 =

—
142}
(=8
=
—
8
=)
[
=
fas]
—
T
fo'4}
E
et
o
b}
b
o}
o
]
g
=
3
>
[ &)
=}
X
e} =
< =
g
i)
[
'
77}

a
A
Bt
@
o
o
3
=
d
.
b
E
——
=
£
e
j+5]
B
<
2]
&)
| =)
=~

=
z 5
£ 2
ks =
: 7
> £
>
= Lo
= P
5 g
h=1 +—
g g
= —
g o
e 5]
© O
= B
g g
5 E
= >
g O
= S
< <
=1 At
5 S
< <
S
W
X

s~
L
=
0]
o,
o
=2
=)
<
T~
b
g
—
-
=
=
L
B
@
Q
-
fx,

=
=
L
B
=
72}
L
&
=)
ey
=)
E
-
=)
b
=
<
(&
5
=
©
&
o
o
=
=
<
N
.
N




¥ 3 v vOEHEE 49

Table 2. Temperature in color vinyl houses.
Fine Rain Cloud
max. min. max. min. max. min,

RP-10 24.5°C 9.0°C21.5°C 18.5°C 23.8°C 14.3°C

R-10 24.3 10.3 21.3 19.0 23.3 15.8
G-10 25.0 9.5 20,5 19.0 22.0 15.3
B-10 25.5 11.0 21.8 19.5 22.5 15.8
BR-10 24.0 8.8 21.3 18.3 24.0 145
CL 25.5 10.0 21.3 19.0 240 15.5

*ER ], {EHOPEEE T, upper lip B & O palate
rL ARMRLEL, CK>BEX>DROIETH
b, FhFROKIZEWT IRKIE 2 Xz EEh
o, L CKOBER, 1HMEE 2HKOZEITIE
DEDLAEMDI,

Upper lip OFBEEDL D DOT » by 72 &,
AX>BE>CK>DXTHD, 1HEKIZ2HKIZHL
NTFNFRENKRE SO, ChEERHIDICH
BH72:,BXE CRA#EILTAR>CKX>BX>
DR 74Dl (87K), Palate TiE, HIFEH-D,
EHHDEHBWLAXS>BR>CR>DKT, D

Anthocyanin content ( ng )

upper lip iICHE L TRXOER L VEZETH O (B
8 ).

T4, PR, IREEE® SO TIEROH
REE IR T AR A SN, 272U, ‘Pan Amer-
ican Summer Pink’ ® &3, 71 3@ KIZBW TR
LEL 2D

SEOBEVICEDTT > by 7 = OERE SR
T2 Emi, HREHECBVWTESHTHD L
L, WOEIREE . BRI O TRRIMTRZC, 7

Table 3. Temperature and relative light intensity
in cheesecloth tunnels.

. . Relative
Fine Rain Light

. . Intensity
max. min. max. min. (%)
No 18.2°C 10.6°C 17.0°C 15.5°C 100
Single* 14.7 11.0 16.6 14.7 47
Double* 15.2 11.2 15.5 14.7 28

The light intensity in vinyl house was 35000 lux at
maximun in the period of this experiment.
* Kuremona #600.
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Fig. 7 Effect of light intensity control to the different plant part on anthocyanin content in the upper

lip of snapdragon strain KB.

Anthocyanin content (mg/g fresh weight)
[] Anthocyanin content (mg/10 upper lips)
Fresh weight (mg/an upper lip)

A, B, C and D: see Fig. 3, B, Ci and D, shaded with single cheesecloth.

B., C, and D.: shaded with double cheesecloth.
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Fig. 8 Effect of light intensity control to the different plant part on anthocyanin content in the palate

of snapdragon strain KB.

m Anthocyanin content (mg/g fresh weight)
[ ] Anthocyanin content (mg/10 palate)
Fresh weight (mg/a palate)

A, B, CandD: see Fig. 7.

Table 4. Temperature and relative light intensity in bags in the Experiment 4.

19, Apr-29" 21, Jun-30 31, Oct-19, Nov¥ Relative
Treatment Fine Rain Fine Rain Light
13:00  21:00 13:00 21:00 13:00 21:00 13:00 21:00 Intensity
No bag 33.0°C19.6°C 31.5°C 25.0°C 25.9°C 15.2°C 18.1°C 17.0°C  100%
Single bag" 3.2 19.5 31.9 25.0 27.2 14.9 18.2  16.9 56
Double bag? 39.4 19.9 31.9 250 29.7 14.8 17.8  17.1 30
Triple bag® 39.0  20.7 315 254 29.8 15.2 18.0 16.8 18
Aluminium foil bag 34.7 19.1 31.3 25.0 27.3 15.2 18.0 16.5 0

1) ‘Navajo' was used. The light intensity during this period was 60000 lux at maximum in the filon house.

2) ‘Pan American Summer Pink’: 60000 lux.
3) AB, KB and ‘Gojinka’; 46000 lux.
4) Kuremona cheese cloth #600.

N3 E S KIZB LT & ‘Navajo' @ upper lip @ L 5
IEWEHK D 0% OE/ELRH D LD L HL, AB
U) upper lip & palate @ X D2 6%ITBEL LD
Hof:. iz, HA @ upper lip, AB @ upper lip
B h U palate TO 1 WX & 2METIE, I A EED
ASNEID (HOR), B, KBRI~IIB805
MEEHARIFP DR B L ORI 1 R~ 4 R
[SRAN

£ g=
BREOENES v VA TEMIZ L OEERT, &

RicBLTHELENRER N2 2 Ens, KER
OHEBEATIE, ¥rFavrZBnTid, 7y 7
ZUERBICH L TEMRRIREREE LB LTS AL
rEZOND, Ty YT S rERCNT 2 EARO
SRS L O TRLED, ELLEEERT LD L
LT, 7 A@AS, 1971, ZES, 1973), 27
(I & ok, 1979), ZEDH DT (Fs, 1974,
MRS, 1978), 7V L F+v 524 F AD—IRGE R
A, 1976, 1977a, b)Y FELRESNTED, TLA
PESELITWEDOE LTI, THYHL B V2
7, BEONT, XF2=275E (ZRS, 1973),
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Table 5. Effects of covering flower spikes with cheese cloth or aluminium foil bags on anthocyanin

accumulation in petals of snapdragon.

Ccv Treatment

Fresh weight

Anthocyanin content

mg/petal mg/g fr. wt. ng/petal
Upper lip Palate Upper lip Palate Upper lip Palate
No bag 67.0 59.5  4.899(100) 4.747(100) 328.3(100) 282.8(100)
Single bag 62.8 55.5 4.545( 96) 4.545( 96) 287.9( 88) 252.5( 89)
‘Navajo" Double hag 58.9 49.4  4.394( 90) 4.394( 93) 257.6( 78) 217.2( 77)
Triple bag 56.0 50.1 4.192( 86) 3.889( 82) 232.3( 71) 197.0( 70)
Aluminium foil bag 55.8 48.8  2.929( 60) 1.667( 35) 161.6( 49}  80.0( 29)
No bag 45.7 44.0  3.838(100) 3.737(100) 176.8(100) 161.6(100)
Single bag 43.0 45.1 3.535( 92) 3.384( 91) 151.5( 86) 151.5( 94)
‘Gojinka’ Double bag 41.2 40.4  3.535( 92) 3.081( 82) 146.5( 83) 126.3( 78)
Triple bag 39.1 40.4  3.434( 89) 2.879( 77) 131.3( 74) 116.2( 72)
Aluminium foil bag 41.2 36.5 1.162( 30) 0.556( 15) 50.5( 29)  20.2( 13)
No bag 49.8 37.9  3.333(100) 2.525(100) 207.1(100)  96.0(100)
Single bag 46.6 36.6 2.525( 76) 2.071( 82) 146.5( 71) 75.8( 79)
AB Double bag 44.8 34.0  2.525( 76) 2.121( 84) 141.4( 68} 70.7( 74)
Triple bag 46.2 33.6 1.768( 58) 1.767( 70) 106.1( 51) 60.6( 63)
Aluminium foil bag 36.4 25.6  0.202( 6) 0.152( 6) 10.1( 5 5.1( 5)
No bag 51.7 49.7  5.656(100) 6.565(100) 292.9(100) 161.6(100)
KB Single bag 48.6 45.1  5.101( 90) 5.353( 82) 247.5( 84) 121.2( 75)
Double bag 44.3 42.9  4.646( 82) 4.343( 66) 207.1( 71  96.06( 59)
‘Pan No bag 49.1 48.4  0.609(100) 0.574(100)  30.1(100)  27.4(100)
American Single bag 42.9 44.5 0.547( 90) 0.451( 79) 23.2( 88) 19.8( 73)
Summer  Double bag 44.7 46.5 0.451( 74) 0.356( 62) 19.8( 66) 16.4{ 60)
Pink’ Triple bag 44.6 49.7  0.349( 57) 0.260( 45) 15.7( 52) 13.0( 48)
Aluminium foil bag 56.6 55.3  0.096( 16) 0.082( 14) 5.5( 18) 4.1( 1%
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Summary

In order to clarify the effect of restriction of solar rays on the anthocyanin accumulation
in flower petals of snapdragon, whole or a part of plants was covered with various covering
materials.

Removal of ultraviolet light by covering the whole plant with some kind of UV-cut
plastic film or FIRON did not affect on the anthocyanin content in flower petals.

In covering the whole plant with various colored plastic films, the anthocyanin content
was lowest under the green film and relatively high under the blue and the purple films.

By covering either the flower spike or the leaves and stem except spike with cheesecloth
the anthocyanin accumulation in petals was reduced, and the reduction effect was higher in
covering the flower spike.

The anthocyanin content in flower petals declined with the rise in the rate of shade of
flower spikes, and the rate of decrease in the anthocyanin content depended on the cultivars.



