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B UHIL kv V¥ Y (Spinacia oleracea L.) 3 H BT ¥y bk %
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AREHTCHIRFIFEINR, BEEELHITS (LO, 1939), 2D 2 2O#HE
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BTHbrI EFETh b, COFER, BPYoHIERRBEIBEHICIIhEESRSD
(Hamner and Bonner, 1938) ¢ W o e i 45, L L. LD ik 24 B B
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EHhEIPIHALLT2V, TITEPFRTIE. ATXETHWT, % 2 HEF
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Table 1 KARTHEAETER 1BL 21 NAEM., EB31 128BFHELE. H
WHOH BHHOEWICXD Table 2 KR THREBR2HIT L. ABXEESD P &
DOBROBFRETATAEASA., BHEZRT., FARTHR., EXEREBECHNE LT
o, Table 3R YTER - 8EROEBLEHT T 4 HMEBEEL., NHELL, #
BEHMPCREELIHEBEIE L. S1HBEX 1 mmUEMET 2 MWL
EHIE LA, A BV LAHEYSROFEERE2>PORER I CORBRLEEERE
E Lz,

HEBIUZE ZRBEULBULIFTERTEHEOHEOREER, FHH N
DHEEPBHPRKEVEBEARLL22EMTH o7 (Table 4) WHBIZB W T,
RFoRBILEABETITZIRZ 100 2o (F—-FRBFR). BEER., BBR
I KRESER o/ (Fig. 1) EEB 1 (HEREAMY 24 B) : NHEBOLE
£ & P9D15, P11D13 B & F P13D1I1 X T# 20 mm ThH o7, 5. P15D9 K
T 70 mm THho7 (Fig. 1 (A))e CORR, 24 HHOBEWAP T TR, F
WhRICBITA 9-11 BMUTHEY (13-15 BEUL0BEE) PP wiFHE T 3
EFEZObNL, EBR 2 (B sME): NEBOEEE L P4D8 B L ¥ P8DS
KT#H 10mm THhoi, 5, P16D8 R Tt 62mm Tdh o /- (Fig. 1 (B)),
CORKR, FHBOESBE, AV FETIE-ERTRLEVI LIAL L
oo EEHI.PHEBEOEEEIX P10D8, P20DI16. B L UF PIODI4E 0¥
NT20mm B Fehor (Fig. 1 (C))o T LHhb, FHEOEVWEY. &
AVREVERE, MAVEEETIE BB TRV L NS h ok, £R L
2, BIUV 3 02 RELBTI2FHRBOBEHEE ((BY / BEEEAR) % 100)
ERFEROEEROMMFEE Fig. 2 KR T, AR»S, iZZvoFEICIZ, FH
FROBRM., P, 2V EERARIE»Pbo T, HEE (Fvihif, HY
EEHOL) PEEL, FOMENH 60% L D KEL A EMPVWTFEINS
WHRMEPRE AL,
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Table 1. General conditions during transplant production

Experiment 1 Experiments 2 and 3

Air temperature 20+2°C 20+1°C
Light source Cocl white fluore- Microwave powered
scent lamp lamp

PPF* 31020 ymol m2 s 36550 pmol m? 57!

* Photosynthetic photon flux measured on transplant production trays

Table 2, Photo- and dark periods, lighting cycle and percentage of photo-

‘99 BT . AEF BT =L AL

Table 3. Environmental conditions during the culture

after transplanting

Photo-/dark period
Air temperature
{ Photo-/dark periods )

Light source

PPF*

16/8 h
33+2/322°C
(Exps. | and 3)
34+2/28:+1°C

(Exp. 2)

Cool white fluorescent
lamp

32055 pmol m2 5!
( Exps. land 3 )

period ((photoperiod / lighting cycle)*100) of each treatment. %;530"—'3 pmol m* st
Xp.
Treat. . Photo- Dark Lightin Percentage of +
code period period cygcle s photo erigod Temperature of gg_'—,_ }:g ESXP' B
() (h) (h) (%P) nutrient solution it (ExP' 3
Exp.1  PDIS 9 IS 2 375 . : ki oA
P11DI13 11 13 24 45.8 Photosynthetic photon flux measured on planting
P13DI11 13 11 24 54.1 plates
P15D9 15 9 24 62.5
P4D8 4 8 12 333
i Exp-2  pgpg 8 8 16 50.0 . 80r i
- P16D8 16 8 24 66.6 E j——PIDI5 Exp.1 (A)
j Exp3  PIODI4 10 14 24 41.7 = 6| ["EPIIDI3
; PIODS 10 8 18 55.6 B —&=P13D1]
: P20D16 20 16 36 55.6 S g0 [P*PI5DY
E
' w20
Table 4. Effects of photo- and dark periods during transplant producrion on shoot &
fresh mass (SFM), shoot dry mass (SDM), maximum leaf length {Max, LL), leaf area E
(LA), and leaf number (LN) of S. oleracea at transplanting (14 days after sowing). = 0
Treat, SFM SDM  Max.LL LA LN 0 .2 4 6 8 10 12 M
code {mg/plant) (mg/plant) (cm) {cm*/plant)
Exp.1 P9DI5 195223*c** 17+2b 3.3+03¢c 3.2406b 39:070b — 80r
PIIDI3 208436  18:4b  3.6:06b 3.5:07b 39407b B TX—P4D8 | Exp.2 (B) ux
: PI3DHI  190:34c  1843b  35:04c 3.1:06b 39:05b = 60| | "= P8D3
P15D9 2242362 2133a  4.3+0.5a 43+05a 41032 5 —A—PI6D8
i Exp. 2 P4D8 198:27q  1652r 38%05p 22403r 34205q &
‘ P3D3 199438 23+4q  3.6404p 2.5505q 4.0402p M4
} P16D38 224331p  31s5p  38:03p 3.0:04p 3.8203p 8
' Exp. 3 P10DI14 159433y 1744y 3.1404x 2.0:03y  3.4x06y 7]
1 P10D8 208:35x  2745x  4.0:03x  3120.6x 4.1203x £
H P2016 19537 x 25&4 x 3.7+0.6 x 2.5%0.5xy 41203 x =
:

* Each value tepresents mean £SD of 20 samples.
¢ ** Different letters indicate significant differences among treatments at P=0,05 by

; Duncan's multiple range test. . 80r
. E ——P10D14 Exp.3 (©)
| 80 E (ol |—&—PioD8
# u PID15 5, —5—P20DI6
! —_ e «P11DI13 &
. g £ 40
¢ £ 60f API3DI - .
: = 8
: .gb e P15D9 g 20k . - ns
- 2 40} m P4D8 z AT
= i
g N o P8D3 0 2 4 6 8 10 12 14
g 20 A P16D3 Days after transplanting
2 e R o P10D14 -'
= O Fig.1. Effects of photo- and dark periods during trans-
0 0 2'0 46 6'0 o P10D3 plant production on flower stalk length of S. oleracea
80 % P20D16  subsequently cultured under long photoperiod condition.

Percentage of photoperiod (%)

Fig.2. Effects of percentage of photoperiod during transplant
production on flower stalk length of S. oleracea subsequently
cultured under long photoperiod for 14 days.
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Zy. #* and ns indicate significant differences at P=0.01

and non signifi
P=0.05, respec

cant differences among treatments at
tively by Duncan’s multiple range test.



