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Akinori Nacao and Satohiko Sasaxi : Effects of Light Treatments

on Floral Initiation of Chamaecyparis obtusa Seedlings
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Effect of light intensity on floral initiation of Chamaecyparis obtusa
under the long-day condition in artificial light rooms. Two-year-
old seedlings of TANZAW A-8 family were used for the experiment.
The average numbers of male and female strobili were obtained
from 6 sample plants in each treatment. The experiment was
carried out from November 27, 1979 to February 5, 1980.

ETAEECIROBIISE HVHE LWL VbhTL5Y, AR AFOTEFS LT 2EXOH
e oW Ciibh - ERERC L5 L, BROEAYRTH LML D, HXEEYL 15% K
F5 b LTt h LbhTW A, ¥, RHEHEOREACTALRCRERICIS &, EHL
B s LBUGHELERL, BARRET (ARXET) TR TEvbh T3,

b2 %0 1 EEEAOR-RERME L ASKBC X 2 &, KB 20 klux 27, JERMEL 2
klux f7CH B L Wb T 5%,

AEROBE, KOBMILTH T LTEFHERH PR b, B 12 klux, #TE3 21 klux ©
KoM AR IMNELEL T EAEREIR L, AL ol EN T CROLh, BETTE
QB b bBEI R, LichaT, ThbDZ bmb, b/ *OIEFHRICIIEARLY MRS
FepFEL EORBABECEH D L EL bRD, D bR EFEOME L TEF O OBO R L
THBEYELTW5EELLRS,

—FH, BAOAEBCHTLHEL, RBECI-THAOERK IUHBIC BVW0h5 Z LA BESH
o METFCREMOEERSLZ SRS, 12klux UTFORRTE, EMOMBARCELVER
BERH LIS & &L, BMETFTRBESSEL N D, Ei, M- BIEOFEMBEY RS &, HTE
7w — R0 B, BIGEEES S TREEE LT ot CABDZ &5 SFHT CRIVRBIIT
LIEFENIME LIS BdDEELZBRD,

(2) BETHRMHZZEZLSE

HEOERT, 16 BREERETCRWT, BEOHLITXR/ME 12 klux, #EfEOS{ticid 21 klux @
KENDETHS - LBRIN, v/ 3 0TEHESMEERTRDRLBECHREH LML TH I LT




— 42 — HERABBMARE L8225

Uiz, LichiaT, Z2CiE, BREMATCEWTERFEMED LIt L WRBHBEZ ML T, HEREOE
HaRET 5D, WX T T8, 16 Bk L U #EEE T 5 B RIG & 7,
HHEAE
ERMRHCIL, 284 v Frose—v (EKIE, BHEESS), HAKHETTRIEFSEEL LTI
2EEyvFsn -V (ATH518), BIUMLLLTV2HEEEEEA FHRB8ER) AV,

1

5000 T =D 7R NLEy 2RO WL o,

1979 £3 A TR, —31F.71 ¥ AR

RV 2 CTHATER L.

1979 4£6 F 26 Hic, {BH 25°Cx1°C, AHXHEE 75%47% @il 7 >4+ b e v ATRE Ok
DXL 40 klux) ©B L™, BLlich s Fig. 2 ©RTHEAEY L, ERBEKFOHAOKRE R
EEHER TR L HBem ThHoto,

HREAEXHD TS, 10 A, BRAETIEL, BRETCEFESTICRBL, HLLR
TEROBANTEDL L5 Ic->Th b, EFBELEREA, BROPR 10 BETHRITHY, HE
KoHEIL RISk >t M - BEOBEERRAUERX E S 3R,y b (HAR6E) OFHHETRL I,

BREER

Rig o RIOBHEARTRBVICHEOEMBR OTEFF LN Y Fig. 2 (A, B, C, D) w7,

B 2w TR &, SREHRET TRV Th OB b il £ R bhitd o koh’, 16 FfH
DEARKIES &, WThoERIBIC LR HR bR, ZORTLRASEI SR L SHFEL, i
WCERI S, FHR8ER, HAT 1 BORTH o £AZ ) 1 Bk BRI B ~FEH 23D

1
k<,ﬁ§§3%®%;%§5ﬂﬁmwkmoto:@an—yo%ﬁmm,ﬁ%%#TKﬁbf@bf

EFMEE L wEvbhTVvb, Linl, EFBROE L7 » — v THEETEOMER, 16 HiE
OMIERHBABRREH TH B EHRL T B,

HREE Tk, 16 BREBRT LA L WThoERHBic b #IEO ML R bl b8, #Hhc X - T
TERRIGCE B ADRE, AHE3 SR EIFELEL T2, 16 RHEIERECE~Ah -1,
BEWCCHHR 8RR, EH3S, HAZTHI1SDHTH T, RATH 1 BRI, ALHEITOE

Y g BETH o, T3 BERGTHOTBRIT 16 B RKCK, BHEK 0T

Boigm ot 2E WE{EOS{Li, 16 REHETHRS 7 v — v & T LOMEREA 2 X b R
WTehsbrse—vibo, ROBRER/ e - VRIS TRAEBIERRLTWS,

BB DWT a5 b, BEOBH & @ER CIBRRIGS A bhiz, BRAET TR, WThoSRit
P b B0 bl & A bhish o, —77, 16 Kk XU T Tk, WTFhoXBRHRK b4
E2im b, KATHLEBEIFTERLIEN ST, AT S 1 STHETEDBHE & R0 EERFDRHC B
NEERES VI, RicBTERRIGE R LT, 2f b fEfEobicd, 16 ML EOB¥EREA FHT
BHHEBRRLTWS,

EHFEOMEBIIC oWt &, 16 BEEETIEBEN 24 BREIHE T WAHR, SHMErEDHbh
LI ENBEI R, WADARI, 16 BEARKTRIR{, MO TERERKX T, SHHBERK TR
b ot, ZOBA, 16 BEIAR FREWLTEECW S SRESNAZ bR,

ChECOHERIB L, v/ FTRHFOEM7 A~8 A0KENTEEL Y IHL, BAERNFAEL



v/ F OERFEIECRIET AR OHE (RE - 4 K) — 48—

Photoperiod in hours Number of male and female strobili per plant
0 8 16 24 0 150 300 45L L1000 2000 3000
L) L) L 3 [ ¥ L L AR J L4 L] 1
. (NISHITAMA-3)  (A)
| ——
C ] ———
0 8 16 24 O 100 200 300 400 1000 1500
r T T nl [ T T - T J\‘r T gl
— B : wale strobil
1 : Female strobili
CC 'l (TANZAWA-8) ®
C 1 \ ___|
Photoperiod in hours Number of male and female strobili per plant
0 8 16 24 0 200 400 600 800 1000 1200
) T T "1 I T T T T T -1
| (ENA3)
©)
4] 8 16 24 0 50 100 150 200 250 300
1} L] L 1 L) T T i T Bl
[ — T Mle strool
[ : Female strobili
(I | (NANGO-1) (D)
L 1
Fig. 2. 7 4t b v v ALKBR RIS e/ £ OTEREGICE XiE3 B KEH
(237

Effect of daylength on floral initiation of Chamaecyparis obtusa under
the high intensity light in artificial light rooms. (A) Two-year-old
clonal materials of NISHITAMA-3, (B) two-year-old seedling materials
of TANZAWA-8 family, (C) two-year-old clonal materials of ENA-3,
and (D) two-year-old clonal materials of NANGO-1 were used for the
experiment. Light intensity in the main light period was maintained
at 42 klux. The average numbers of male and female strobili were
counted from 6 sample plants in each treatment. The experiment was
carried out from June 26 to September 4, 1979.
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The duration of long day treatment necessary to induce floral initiation of Cha-
maecyparis obtusa grown under the artificial high intensity light. Two-year-old
seedling materials of TANZAWA-8 family were used for the experiment. Light
intensity of main light period hatched was maintained at 42 klux. The average
numbers of male and female strobili were counted from 6 sample plants in each
treatment. The experiment was carried out from October 17, 1979 to January
30, 1980.
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Effect of supplemental light after main photoperiod with high intensity light
on floral initiation of Chamaecyparis obtusa. (A) : Two-year-old seedlings of
TANZAWA-8 family were used for the the experiment. The light intensity of
main light period was maintained at 25 klux. The light intensity of supple-
mental light period hatched was maintained at 500 lux. The average numbers
of male and female strobili were counted from 6 sample plants in each trea-
tment. The experiment was carried out from June 26 to September 4, 1979.
(B) : Two-year-old seedlings of TANZAWA-8 family were used for the expe-
rimet. The main photoperiods of 10, 12 and 14 hours were supplemented with
weak light to make a total photoperiod of 16 hours. Experimental conditions
were similar to (A). The experiment was carried out from December 16, 1981
to January 28, 1982.
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Effects of light interruption in the middle of dark period by weak light
on floral initiation of Chamaecyparis obtusa grown under artificial light
in the phytotron. Two-year-old seedlings of TANZAWA-8 family were
used for the experiment. The light intensity of main light period was
maintained at 25 klux. The dark period was interrupted by fluorescent
light at 500 lux for 2 hours. The average numbers of male and female
strobili were calculated from 6 sample plants in each treatment. The
experiment was carried out from January 28 to March 11, 1982.
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Effect of high irradiance supplemental light on floral initiation of Chamaecy-
baris obtusa grown under natural light conditions. Two-year-old seedlings of
TANZAWA-8 family were used for the experiment. High irradiance supple-
mental light of 8 klux was switched on 15 minutes before sunset and switched
off at 9.00 p.m.. The average numbers of male and female strobili were cal-
culated from 6 sample plants in each treatment. The experiment was carried
out from July 20 to August 24, 1982.
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Effect of low irradiance supplemental light on floral initiation
of Chamaecyparis obtusa under natural daylight and its seasonal
variations. (A) Two-year-old clonal materials of OWASE-8,
and (B) three-year-old seedligs of TANZAWA-8 family were
used for the experiment. The low irradiance supplemental light
at 500 lux was set from 15 minutes before sunset to 9.00 p.m.
The average numbers of male and female strobili were calcu-
lated from 6 sample plants in each treatment. The experiment
was carried out from July 2 to October 2, 1982.
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Effect of light interruption on floral initiation of Chamaecyparis obiusa under natural
daylight. (A) Two-year-old seedlings of TANZAWA-8 family, (B) three-year-old
seedlings of TANZAWA-8 family, and (C) two-year-old clonal materials of OWASE-
8 were used for the experiment. The light interruption at 100, 500 and 1000 lux
was scheduled for 2 hours from 11.00 p.m. to 1.00 a.m. The average numbers of
male and female strobili were calculated from 6 sample plants in each treatment.
The experiment was carried out from July 2 to July 23, 1982.
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Effects of light treatments on floral initiation of Chamaecyparis obtusa seedlings.

Akinori Nacao? and Satohiko Sasagi®

Summary

Experiments were carried out to determine the effects of various light treatments on
floral initiation of Chamaecyparis obtusa seedlings. The floral initiation of Chamaecyparis
obtusa seedlings can be manipulated by light intensity and photoperiod.

Light intensity: The male and female strobili formations can be initiated by high light
intensities of artificial light with more than 12 klux for male strobili and over 21 klux for
female strobili in a 16-hour photoperiod. With the 16-hour photoperiod, the seedlings
treated with high intensity light initiated the flowers much faster than those treated with
low intensity light.

Photoperiod: The photoperiod has a close correlation with the light intensity to initiate
the flowering of Chamaecyparis obtusa seedlings. Generally, a long day with high intensity
light favours the initiation of flowering. Even under the natural light condition, the long
day treatment supplemented with a high discharge lamp promoted the initiation of flower-
ing. The development of the male strobilus was accelerated by the continuous light much
more than by the 16-hour photoperiod. Also, the male strobilus initiation required at least
4 weeks of the treatment. Our observations indicate that the male strobili required the
long day as well as strong light conditions. The female strobili were also dependent on
the long day, but significantly less than male strobili, as the female strobili were formed
within 3 weeks after the initiation of long day treatment.

The long day treatment with the high intensity light can be partially substituted by
the weak supplemental light. The male strobili were induced by the weak supplemental light
of at least 500 lux for two hours after the 14-hour main photoperiod with the high inten-
sity light. For the female strobili, even with the 10-hour main photoperiod with the high
intensity light the weak light supplement at 500 lux for 6 hours could induce flowering.
Also, under the natural light conditions, the weak light supplement with 500 lux fluorescent
lamp from the time of sunset to 9.00 p.m. was successful to initiate the flowering during
the summer months, but gradually the promotive effect of the supplemental light decreased
and toward the end of growing season. This is caused probably by declines in temperature
and radiation, and also shortening of the daylength.

Light interruption (light break): Instead of giving the long day treatment with the
supplemental light, the light interruption during the dark period was effective to initiate
both the male and female strobili of Chamaecyparis obtusa seedlings. Under the artificial
light at 25 klux with the photoperiod of 12 hours, the light interruption with the 500 lux
fluorescent lamp for two hours could induce the female strobili alone. However, under
the 14-hour photoperiod, the two hour-light interruption induced both the male and female
strobili. Also, under the natural light conditions during the month of July, the light inter-
ruption with 100, 500, and 1000 lux for two hours at midnight induced both the male and
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female strobili abundantly, and even more flowers were formed at higher light intensities
of the light interruption. Those results indicate that appropriate manipulations of light
are useful means of controlling the flower initiation of Chamaecyparis obtusa seedlings.
Particularly, light interruption and light supplement can be used for the seed production

of Chamaecyparis obtusa seed orchards.




