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" Effects of light in the defferensation and development of
subterranean plant organs, 1I.

Dropper formation of tulips (1)

By

Yutaka Sawa, and Torataro Kabota

(Laboratory of Vegetable Crop Science, Faculty of Agriculture)

Summary

In order to elucidate the mechanism of formation of droppers in tulips, the authors
investigated the effects of light and dark during the development of it.

Test plants were used to flowering bulbs of William Pitt (circumference : ca. 10 cm).

The tulip bulbs which were(planted on the soil surface or water culture in colourless
bottles formed the droppers, however, dropper formation was nothing when seed bulbs
were covered with black vinyle films.

The present results suggest the development of dropper stalks are ascribable to the light.
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TZFaoQ—f{T, TN ENSDREORBICANBEETELEANIE LTS, 1,V
+ H A EDOWEIERICESERT L LR TTREANOEETH S, IO LEENCHLEDS
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0, KBS DURDOMERR LM T 5 &, Wb, BHE, T/NEIEERIZE, dropper BRALD
TOEERD INODEMR, VINGREMSLOBEENDEDOTREONPEDELELHWL T 5,
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H5RABNOI LT TFTHIE Utco 10k, MAMTICEL, XcHT 2 BEMEEH LT H70DIC
8~ DERBOAN IR L& THRE LU,



26 EKEANIT Y 1% HMARME T WdE

KRRE B IROL S CHAASDRSEEL, THENDOERSICO & HMOEHE 55700
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Fig. 1 ¢ Culture method of tulip bulbs. Tulip bulbs were planted in the soil (A),
harf the bulb uppon the soil surface (B), and uppon the soil surface (C). All
pots were covered over a vinyl or cellophane film, therefor the watering was used
by mean of subirrigation method.

Bu ¢ tulip bulb, Co : compest, Cv : vinyl or cellophane film, P : porous pot,
S : sand, V : vinyl film, W : wooden box
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dropper DFALERBE I RICAHONZTEL, Fa—Y) v 7ORBEZHEGTICE N CIE, Bk
UERIROES L MBRICHE NS Bl ROWRTIHE ICETOIRMT dropper 2K L1ce T
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Table 1 : The effect of light on the development of tulip bulbs (1)

No. of bulbs " | Length of
Dark . Planted dropper
Treatment or position of Bulb of . Droppers N PR stalks (cm)
light seed bulbs regular | in the | upper | in the | upper the
position soil g&ifascoell total soil fs»;’éi sur-
Ad dark in soil 2,2 0 0 | 0 0 0
” 1 harf the bulb uppon '
Bd the soil surface 3.2 0 0 0 0 0
' , uppon the soil
cd : P Enee 24 | 0 0 0 0 0
Al e | in the soil 28 | 0 0 0 | o 0
” harf the bulb uppon : :
Bl ~ tihe soil surface 1.0 1.0 1.2 2.2 4.52 2.12
- , uppon the soil ’
Cl 4 surface 0.7 1.0 1.3 2.3, 5.03 2.18
Cr red light ” ' .87 0.4 1.0 1.4 | 8.90 2.26
Ch blue light ” 1.6 0 1.2 1.2 0 . 2.42

Bulbs were planted in Oct. 13th 1964. It was investegated on 5 plants per treatment with
the exception of Cl plot (3 plants) in June 9th 1965.

Table 2 : The effect of light on the development of tulip bulbs (II)

Fresh weight of bulbs (gm) Circumference of bulbs  (em)
Treatment Bulb of Droppers Bulb of Droppers .
regular regular
. . er th : : th

position in the soil lslgill) srurfage position inthe soil l;gi%esrurfeu?e
Ad 4.38 0 0 5.69 0 0
Bd 3. 56 0 0 5.23 0 0
Cd 3.13 0 0 4.67 0 0
Al 3. 46 0 0 5.63 0 0
Bl 2.1 1.26 1.24 4.16 3.68 4.15
Cl 2.05 2.20 2.34 4. 40 4.50 4.30
Cr 1.27 4. 17 3.25 3.61 5.50 5.32
Cb 1.69 .0 1.51 4.27 0 3.89
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dropper stalk HIKE S WKL DME SN/ ELEME ZNICEDBERLICDDD L 5 ITHILE
S417, dropper stalk DIFE & FTHF T, Mr HEBT 2N QW) HRSN, Tiud
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DIEK EIICHZE L, FERBHBIERAANBB Lico GBSERD

AEETIZ dropper LD AHEBME Lictcdd, BPOEFHBER LR 10, 108, HLL
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Table 3 : Light transmission of the tulip bulb and soil

Thiclfmess Light transmission
[ =
. materials Intensity percent
mm Tux
. sand?’ 10.0 10 0.57
Soil dry powder of loam { 1(2)8 ) 18 8’57
one fleshy scale 2.2 160 9.14
o » half a bulb with outer scale® 6.3 5 0.29
Tulip bulb® ¢ 1 o1f a bulb without { 6.3 81 4.63
outer scale® 13.2 5 0.29
round slice 10.0 8 1.03
Light source® l —_— 1750 100
1) diameter : 0.5~1.0 mm
2) circumference: 8cm, No. of fleshy scales: 4
3) cut longitudinally
4) natural day light
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o EREBET, UTOC & &HRE A,
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BRIRT dropper DERMEO O NIce TAKBEEC X > THEMOKMENZ SN, C 7!1"9 )
WEREDF 2—Y v 7D dropper DFRAICHMSEE LT3 EMMEREI NI,

2) dropper stalk OHEIITERICLDIMFIENE DL EbNs,

3) dropper stalk OMEJ A &3 HC/NEERF T 52 &, HB50I3, dropper stalk OHEE
ORI E XY dropper stalk REMEEBADE s bDEEI LN S,
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X [

D B/ IR = - AR (1957) F a2V v 7D dropper T BWILE. (GG 1) (LIEBKEE
2. 11 6~8.

2) Clapham, A, R. (1945) Studies in the depth adjustment of subterranean plant organs I.
Raunkiaer’s experiment on depth perception in Polygonatum. New Phytol. 44 : 105~109.
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L (1959%) [ (38D MkKE4MEL& dropper OIEBIE DBAK. &L 28: 130~
138.

L (1962) M. (GE4#) BRESHEFICUTHESN/ERO dropper DFBID
B . 31:86~94. _
AFRAMERT < EIFRA. (1955) Fa2—Y v 7OROMEWNTICHFRROERAE ICOVT. BEUHER. 7:
162~167"
Ohno, Y., (1952) Morphology of the subterranean organs of Erythronium japonicum and its
allies. Phytomorph. 2: 113~122.
Robertson, A. (1906) The “droppers” of Tulip and Erythronium. Ann. Bot. 20: 429~
440.
A B (1955) Fa—V v 7OEFEOTIGE. GhHEREICBIF 2 H58) p. 43, BICEHTE, B
EHHEA (1957) Fa—Y v 7D dropper FEBUC BT TR W), BIHEGCICHKOEE. HR34E
ﬂ(ﬁﬁlﬁ"}"é}ﬁi WE. p. 32
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Fig. 2. Effect of light on the development of :ulip droppers. Planted depth of seed bulbs ;
A : in the soil, B: harlf the bulb uppon the soil surface; C~E : uppon the soil surface. Light
or dark treatments ; Left of A~C: dark treatments; Right of A~C : light treatments (natural
day light), D: red light treatment. E: blue light treatment.

Fig. 3. Two kinds of tulip droppers. Top: The droppers were developped upper the soil
surface. Bottom : The droppers were developped in the soil.

Fig. 4. Method of water culture. (photographed 50 days after setting) Left: The seed bulb
and bottle was covered with a black vinyl film (dark treatment). Right: The seed bulb and
bot:le was covered with a colourless transpareat vinyl film (light treatment).

Fig. 5. Efezt of lisht on th2 d:s2lopmznt of tulip deoppers In water culture. (photographed
7 months after se tiag) Lzft: dark tr:atmznt. Right: light treatment.
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