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Improvement of Flowering Form by Pre-dawn Lighting on Light Culture Niringiku (Double Flowered Chrysanthemum)
Terufumi Naka”, Kiyohide INpa** and Shigeichi MAEDA
Summary

Niringiku is a Japanese traditional cut flower that is characterized as a double-flowered chrysanthemum

(Chrysanthemum morifolium). They are marketed as beautiful and valuable Niringiku cut flowers with lateral flower that
are about 2 cm up on the terminal flower. The effects of lighting time, temperature, GA3 treatment, and cold storage of cut-
tings were examined to retain this characteristic, which is usually lost during light culture. The main conclusions can be
summarized as follows.

1. Pre-dawn lighting to maintain 14-14.5 h daylength after night break lighting produced a better flowering form with longer
flower stalks, larger leaves, more nodes, and more flowering delay than after-set lighting and natural daylength.

2. High temperature during an approximately 4-week pre-dawn lighting period also affected the flowering form. The best
flowering form was produced at different temperatures among cultivars, “Ai’ and ‘Kinchd, as September-flowering type,
were formed best in 26.9° C. 'Hakujyu', an October-flowering type, was formed best at 184° C.

3. Application of GA3 (spraying of 20 ppm solution) at the time when the terminal flower bud was about 10 mm in diameter

elongated the flower stalks as a synergistic effect with pre-dawn lighting.

4, Cold storage of the cuttings for 44 days at 2° C confirmed the effects of pre-dawn lighting.

Key Words : Chrysanthemum, Double Flowered Chrysanthemum, Summer-to-autumn flowering, Pre-dawn lighting, Daylength, Flower

stalk, Flowering delay, High temperature
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Fig.1. Flowering form of Niringiku and flower stalks
and the vertical distance between two flowers
measured in this study.
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Table 1. The effect of lighting method on the elongation of flower stalks and the quality of cut flowers

- S ) N y BTER e 5t .

g i fEER(cem) gz ﬁéwﬁﬁiﬁl(#ﬂl)i{ﬂ_g% I B % EE i IETEER
TEE  {AlFE (cm) TETE  {AFE (9) (B8) (cm) (&) (cm)

po:c] 2.7 3.7 0.9 1.4 0.0 4.5 77 90 54 9.3

= K 35 4.8 1.1 1.3 0.6 4.8 81 92 56 8.9
E& 2.9 4.1 1.0 1.1 0.1 4.8 75 93 55 9.4

pafi 2.0 2.7 0.3 1.8 0.8 2.6 62 99 50 10.9

2B ik 2.7 3.6 0.6 25 1.8 3.8 68 108 54 10.5
=1 2.8 3.6 0.5 2.6 1.7 3.9 68 108 51 10.9

pofic] 1.9 2.3 0.5 0.9 0.2 2.1 49 103 45 7.6

=E= W 3.3 4.1 0.6 1.6 0.3 4.3 62 116 50 8.1
=S 4.4 5.4 0.9 2.0 0.5 5.1 61 116 51 8.7

POl 2.8 4.2 1.4 11 0.0 3.9 54 105 54 7.2
BEROE K 6.0 8.7 2.4 1.9 1.2 8.3 74 119 56 6.8
=y 6.4 103 37 2.9 5.0 9.7 84 128 61 6.2
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and average record of past 10years in Kashihara city
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Table 2. The effect of the temperature during pre-dawn lighting on the number of days to
flowering and cut flower quality

TEEBEER BEY  ENE BRI
(#0) (cm) ¥ X HEW & EE

ShfE LR 187E BI7E (g) (H) (cm)
= =8 1.9 0.7 0.7 2.4 83 56.0 105

e 1.9 0.1 1.0 2.7 64 52.0 89

KR 0.6 0.3 1.0 2.0 78 52.0 87
= =E 2.4 1.4 0.3 0.8 91 57.0 110

i 3.1 2.4 0.3 1.3 75 50.0 97

KB 3.1 25 0.2 1.2 79 46.0 87
=E=; =8 1.4 0.5 0.4 0.8 78 55.0 121

g 2.4 2.2 0.8 2.8 66 52.0 113

B 2.0 2.1 1.7 3.6 66 49.0 110

n=7~15
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Table 3. The effect of pre-dawn lighting and GA3 spraying treatment on the elongation of
flower stalks and the vertical distance between two flowers

;Fn*% = =B =k EROE
ARt 7 /\((;2\)/ TEER (cm)BpE? fEEE (cm) B TEER (cm) B TEEEK (cm) BE
IEREHR  TETE AITE (e m) TEFE AFE (cm) TETE fAIFE (cm) JEIE MIFE  (cm)
5 HA 2.1 3.0 0.8 3.5 3.9 0.3 5.9 6.8 0.8 86 121 3.5
Hel oWl 2.0 2.7 0.6 3.9 4.4 0.4 2.9 3.4 0.4 5.6 8.5 2.8
LR 1.5 2.1 0.7 3.2 3.5 0.4 2.4 2.9 0.4 6.2 8.8 2.4
5 Wi 1.8 2.5 0.6 2.3 2.9 0.5 1.9 1.9 -0.3 2.8 4.7 1.8
R FES VEf 1.8 2.5 0.7 22 25 0.3 1.2 1.4 0.1 2.3 4.2 1.8
LR 1.6 2.4 0.7 2.4 2.8 0.3 1.3 1.3 0.0 2.3 3.8 1.6
EE nS ns K HK *k *K sk b
%\%ﬁ%\*ﬁ Y GA * * * * *k *k Kok *k
BE*GA ns ns * e e ke *k * *

2 )BREE, AITEDRIE D> T2 S TEIEO#IE 5 Tin % TORE A IRRE
y) "I IRKETHR, * I SUKETHE. ns: bWKETHEREELL
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Table 4. The effect of pre-dawn lighting and GA3 spraying treatment on number
of the leaves on flower stalks

AIRX TEEEEHR?
A E% YAV, BEE & &5 =E BEOE
pUBEHERH I8 HIFE TBTE  AIFE TBTE  {RI9E TEE  fRl7E
5 ER 0.3 0.0 2.4 1.7 1.4 0.0 2.4 3.9
B8R BLVE 0.1 0.0 2.9 1.9 1.1 0.0 2.4 3.3
IR 0.3 0.1 2.6 1.7 0.9 0.0 2.2 3.6
T 5 W Ef 0.1 0.0 1.6 0.9 0.3 0.0 1.1 0.4
MR FES UHER 0.4 0.0 1.9 0.6 0.1 0.0 0.8 0.0
EALTE 0.4 0.0 1.6 0.4 0.4 0.0 0.8 0.0
E E nS nS Kk * K Kk nS Kk * K
DEAY  GA ns ns * ns ns ns ns ns
HE*GA ns ns ns ns ot ns ns ns
2 TEBBEHILATENRAE » 512 5§ TOME ITHEE U LM & REDHH
y) Y IIYKETEHEE. I SUKETHERE. ns: bR KETHREELL
#ok BHEBBLIUCAL U UGB ZEHFIORIEREBEIC
RiFdge
Table 5. The effect of pre-dawn lighting and GA3 spraying treatment
on number of days to flowering
- AN DY, FIERICHER % (H)
BERT pmmm @ 2B A% BROE
&5 W Hf 62 58 54 80
B 5 EE 62 57 54 80
mALIR 61 56 56 79
&5 WEE 64 52 43 53
X+ HR 5 \WER 60 52 45 55
manzg 59 52 46 61
E E nS *¥k *k * %
DAY GA *x ns * *
HE*GA ns ns ns xx
2)BTERUC B, BEHICRMTEBRRIS T » STETERTERM : TO AR
y) MUIYKETERE, I SRKETER. ns: SUKETHEEELL
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Table 6. The effect of cold storage of cuttings and ethephon with pre-dawn lighting on number

of days to flowering and cut flower quality

LEfr BTER

- 3 i o

s REssmEx oo HE ol E T
TETE AIFE  (ecm) TEBTE  fAI7E (@ (B) (cm)

BRBRGHR) 40 53 1.1 2.1 0.9 82 530 758 515

& $EALIE X 46 58 1.1 21 0.8 45 630 847 555

BEREREARK 52 65 1.2 2.4 1.2 48 61.0 836 546

I®T74K 57 73 14 3.1 2.4 48 630 751 550

BRAHEGIR) 27 35 04 2.5 2.5 23 550 80.7 483

s fEALIRX 54 59 00 37 4.0 53 69.0 1006 52.3

T BEEREAEX 52 6.0 04 3.8 3.9 52 67.0 101.7 555

I+ K 43 47 0.0 32 31 32 740 90.7 612

BRARGIE) 23 30 04 15 02 28 46.0 942 46.9

as LR X 42 52 06 24 20 47 650 1137 515

T RHEREAERX 42 54 1.4 23 26 53 63.0 1114 548

I+T742K 20 24 02 1.1 0.2 12 710 1051 586

BAR Te7AVETRONLHREE (Wi E )
Fig.4. The malformed flower caused by ethephon treatment
(Upper leaves were removed, cultivar:” AP’ )
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