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Improvement of Young Soybean Cultivation by Illumination
of Seedlings During the Low-temperature Season on the
Subtropic Ogasawara Islands

Kiyoshi Ozawa § Sumito Saro and Minoru Wapa
Ogasawara Subtropical Agricultural Experiment Center of
Tokyo Metropolitan Goverment
Chichijima ( Bonin ) -island Tokyo Jjapan 100-21

Summary

As the Ogasawara islands are located in the subtropics, many kinds of vegetables can be
cultivated there in open fields, even in winter. However, although young soybeans have also been
introduced as a winter vegetable, growth and yields have been poor. Five experiments were carried
out to identify the causes of problems and to measure the efficacy of techniques to improve
growth and yields.

In the first experiment, the effects of seeding time and variety on growth and yield were
studied in an open field and in a plastic house. Plant lengths and yields decreased gradually as the
year advanced: November seedings were less productive than October seedings; however, the
productivity of seedings increased gradually from November to March. The sowing of late-summer
soybean varieties after February caused a major increase in open-field yields; plant length was
increased by raising these varieties in a plastic house, but yields remained poor. This can be ex-
plained as the reducing effect of low temperatures on vegetative growth, whereas growth during
the reproductive phase is promoted by short days.

In the second experiment, several varieties were illuminated throughout the growing period
in an open field from 3 a.m. to dawn in order to restrain growth in the reproductive phase. Growth
and yields were increased in proportion to strength of illumination with late-summer varieties,
especially ‘Azemame’, sown in January.

In the third experiment, the relationship between stages of growth and plant responses to
long-day treatments were investigated using the late-summer varieties ‘Mikawashima’® and
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‘Azemame’.

These varieties responded best to long-day treatment from germination to the 0.5

true leaf period. Nursery illumination may therefore be a valuable means of long-day treatment

. for soybeans.

In the fourth experiment, nursery illumination was studied using the varieties ‘Mikawashima’

and ‘Azemame’ sown in polyethylene pots. The highest yield was obtained by the varity ‘Azemame’
illuminated from 3 a.m. to dawn at 45 lux to 50 lux until the first true leaf developed.

In the fifth experiment, nursery illumination was investigated using the variety ‘Azemame’

sown in a sowing vat .

Plants raised in a sowing vat with fine-textured red soil to which liquid

fertilizer had been applied produced yields similar to yields from plants raised in polyethylene
pots cramed fine-textured red soil mixed with compost. The best sowing density was 1 seeds per

18 cm?.

In conclusion, nursery illumination enabled young soybeans to be sown in mid-January

and harvested at the end of April, thus advancing harvesting about 20 days with low cost.
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Treat ment

Pilate 1 Un-illuminated in nursery pot
Effect of time of daily illumination and
of illumination period on growth and yield
@ Seedling Taised until maturation of
primary leaves
O Seedling raised until maturation of
the first trifoliolate leaf
M ! Variety ‘Mikawashima’, A . Variety
‘Azemame’
D : Direct sowing un-illuminated
UN : Un-illuminated seedlings
51 : Seedling illum nated from 500 a.m.
to dawn
31 : Seedling illuminated from 300 a.m.
to dawn
11 : Seedling illuminated from 1:00 a.m.
to dawn
* Pods containing over 2 seeds

** Three plants on each hill

Plate 2 [luminated from three O’clock to
morning in nursery pot.
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Table 1 Effect of nursery conditions ( container, soil origin, compost, fertilizer,
and sowing densities ) on growth and yield on illuminated plant*

Treatment Blooming Plant Number of Top Number of

date length main-stem leaves fresh wt pods™**

(em) (g/hill) ( per hill )
D Mar. 8 29.4 5.5 88 7
PoP-F-C Mar.11 45.3 7.6 176 77
PaP-F-C Mar. 9 45.8 6.8 128 59
V-F-~-C Mar. 14 40.0 6.6 128 71
vV-S Mar.15 39.6 6.0 "100 58
V-F Mar.15 42 .4 6.9 152 77
V-S-L Mar.12 -~ 43.8 7.6 132 68
V-F-L Mar.15 4.4 7.9 152 85
V-DI-F-C Mar.ll 41.8 7.4 140 82
V-Dh-F-C Mar. 14 41.2 8.2 148 67

D : Direct seeding without illumination,
PoP : Sowing in polyethylene pots,

V ! Sowing in vats,

C ! Fine-textured red soil mixed with compost,

Dl ! Low-density sowing,
Variety ‘Azemame’

** Pods containing over 2 seeds
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F  Fine-textured red soil,

PaP . Sowing in paper pots,

S . Sandy soil,
L : Liquid fertilizer,

Dh ! High density sowing,
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EX RS OBET 2B N2 DS 0EIIHHE VL
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B REZTH~O =& v x OHFaEY 255 &,
ZINTIZIZEAYBRAEL SARL TS, 19864£4 A
REKTOZ Y v xHFEBRPRHELICELA, LT
i, BERKOHZE=- AT 2NT, H¥ 4 IHOD
G RN T, BIRICER L TEEE L T, $uE T
EEE: D2, BRRELCRLS, 1 EHOREIL 4
»oTT, PRIBL R ohish-12, chid, B
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A, BESEEERZET 21500 b, HAFABCEZA
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R S VA S,
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DR, 1A SOKS 1 XBOGKET, BROBE
& b5 TER, NE»F LML, Fic, @ 7
v x ' TEFIWENLI

4, HE 4 RBFED vEC A BIO ZWE
VT, BREMBICEG T 2EE X7 - U BH~NT,
ZOEER, KAERENE COBBICR s BBUSLT,
LDt b, BRENICL ARANESHREEZ AL
nr.

5, BEEWEORERZXR I Xy rBELILGE " =
B’ & 7¥=x BRAVTHRE LIz, & DR, &
B rvEex’ 20T, "y AR THAT3 KD 68 F
T, #50Lux TERLUIAERBEE COBRE»IE
BTh-1,
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I AET & 2 RAET 2, BEERCRE 1
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