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Studies on Bulb Formation of Bulbous-iris Plant (1)
On Process of Bulb Formation and Structural
State of Bulb

Takashi AOBA

(Laboratory of Horticulture, Faculty of Agriculture,
Yamagata University)

I #%

FRIRT 1V ADFKBHT R WC, EROI@ LW, A NSRS A BRI Y
LWEBL 5.2 5 2 EBRBILCWE26D, LsLAn S sncind, £hb
DIIE & 7 HERE GRS D W TR M BV, ED CEROIBOBIEZ I BT %
& EVIIRETAC BRI AR S IR & FIHT 5 F030 0 2485 7o b i B g e Bbhy
5. BAED S DATRE 2 Tl o7z,

AFHAE IO ATER TS B DB X D WIED 8T, RIEVITEH, HAERRR S

Bfix%aRETHVEE. ColoseRT b,
o ##b & UH%

1961413 Wedgewood O34 1dg odubik Glilish) 2108300 @S iciEz, 108
SLEZ B L AT 6 IR 2LV, 3, Lk X TR oREZHAE L.

(B85 ORI BAEBHAEIICIRAC Ly 3l ks 1/3 TR ZE L7e 7 A 2 Biciil k7. BRix
SHREL, 10H10E I fEkOX & SMNICEL, O &Hi STRIBEIECLOREBRD
B2 tTIeot. In B TAEEE O —¥IX1965~19664:4 < VIR LA Lz,

1962421351 Wedgewood (%7~ 3 @O IRERZ10AL0HICEME L, B4ERBROME
AR e)

VIR KL 2 S OIS DG, JehEIVE 1o X DGR 10k,  TiZ dke, 4
B 3ke, M{LINE 2kg ZHEL, B4E4 P AR L 5ke, N 0. 5kg 2B LTz, Bkl
16 % 15em #RAMIC 42 Gem DIFE ST X 7o, BRIBHEER L ORI FIZHIT X b MRS
ST & O L e, EegdiBmNoMB e EL, S 7n b - st e R,
RO M1 2 i L 72

il

| mo# E %R
. HIREEO TR L € O



12

TE 2 (b U2z AR ZERER & 78 Bk 3
THSF R S DBk kER (FhER,
Lk main bulb), {40 SIS TR 2
L (fEER side bulb) & X AThH. i
DERFIFE 1RSI OISR T IS 4 16
OSSR SRS, AL IERT Ak
REEE LI L v,
{RaE (protective leaves) {01,
2 BB D, S D DIELITERE
JEDONER ML L2 b DT, BEREREE12

Fig. 1: Shape and number of le}lb HEE Tl Lo OB KA LS. oh
composing leaves of bulbous iris . R,
Wedgewood. (October 30) ORI LA CFEET, ik E

From left to right, storage-(4), sprout- & 72%, ML OHEMIIT<ILED, H
(2), and foliage-leaves(2-3), respectively. TR T 350 T b FEIT T O S R B

Table 1. Shape and number of bulb composing leaves in bulbous iris.

Kind of bulb composmg leaves ‘ Side bulb \ Main bulb
Plotectlve leaves 1~2 2 ~3 %k
Storage leaves 2~4 2~b
Sprout leaves 1~3 ‘ 2~4

Foliage leaves 1~4 2~4

Numbel of leaf- sheath of foliage-leaves colasped in the last season.

Fig. 2. Transverse section of protective- Fig. 3. Transverse section of
and storage-leaf., (November 29. X 120) protective-leaf. (May 21. X 90)
Pr.L. : protective-leaf St.L. : storage-leaf
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Fig. 4. Transverse section of storage-leaf. (December 10, X120)
Ep. : epidermis V.B. : vascular bundle

Table 2. Length, thickness and weight of bulb composing leaves and cell size of
leaf-sheath in bulbous iris, Wedgewood on June 17,

19. 4g side bulb 18. g side bulb

. : ; Thickness of [No. of layers| Diameter

Kind of leaves Length Thickness | Weight leaf-sheath of ceil of cell
. cm mm g mm iz
[roteoiive 3.5 0.3 0.4 0. 46 8 43~75
1 3.5 7.3 11.7 5,09 63 73~117
Storage 2 3.2 5,4 5.0 4,03 48 73~124
leaves 3 2.3 3.1 1.1 2.92 38 71~116
4 — — — 1.43 19 63~103
Sprout (5.6) 0.5 0.6 1. 06 15 52~100
leaves (6.9) 1.2 — 1.19 18 48~103
(8.4) 1.7 — — # —
Foliage | (35.0) 0.5 — 1.25 18 63~95
leaves 2 (37.8) —— — 1.51 35 29~40

( ) Length of leaf ;n May 20.
LIRS, IO 135E 5 ~20em FRIEDIEE 2410, JBEXE (foliage scale) @
W& & 8850 %\,
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Fig. 6. Developmental process of side bulb in bulbous iris Wedgewood.
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Table 3, Increment of size of side-bulb in iris Wedgewood.

] Sampling date \ Position of hulb numbered from inside

I 3 S 6
Apr. 25 1.9 1.7 0.8 0.6 0.4 0.2
Length of bulb May 22 4.3 2.4 1.8 1.6 0.9 0.6
(cm) Jun. 2% 4,7 3.1 2.6 2.5 2,3 1 %
Jul. 22 4.9 3.3 2 2.3 2.2 1.9
Apr, 25 0.9 0.8 0.6 0.5 0.4 0.2
Diameter of bulb May 29 1.7 1.4 1.2 1.2 0.7 0.5
(em) Jun. 22 3.2 245 2,3 2.2 1.8 1.4
Jul. 22 3.1 2.4 2.2 .9 1.7 1.5
Ma 22 3.2 1.7 1.0 1.0 — —
Weight of bulb v K )
(@ Jun. 22 13.6 6.1 4,3 4,0 2,8 1.3
= Jul. 22 16. 8 6.8 | 4.3 4,3 3.3 1.7
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Fig. 9, Developmental process of main bulb of bulbous iris plant.
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o X RIS Wedgewood DA X & FICT HIRCOWTTAE L (GF5H).
F R, FEEHGIEROANC X HEEA BT, MEEE L EREOHIIRIRB S <,
PR INERDS S O A L Hvie. fED TRRIEBCEREAI IRV MR K D 20,

Fig, 10, Showing the formation of central bulb by metamorphosis of leaves in
central-bud of bulbous iris. (February 17. X 120)
FL. : foliage-leaves St.L. : storage-leaves

Table 4. Varietal differences of the number of bulb composing leaves in bulbous iris
on October 16.

; No. of bulb composing leaves
Variety Diameter ?:;ifé; Height Protective P g :
K Storage-l.| Sprout-l. | Foliage-l.
cm cm cm

Wedgewood 3.0 9.3 5,2 (3.0) 3.5 3.0 6.0
3.5 1.1 5.5 (3.0) 3.5 3.0 6.0
Prof. Blaauw 2.9 9.3 4,8 (3.0) 3.5 3.0 6.0
Imperator 2.7 8.9 3.5 (3.5) 3.0 3.3 5.0
Golden King 2,3X3.3 9.6 4.0 2.0 4,5 3.5 5.5

Table 5. Relationship between the bulb weight and the number of bulb composing
leaves in iris Wedgewood on September 11,

Weight of Bianetar of No. of bulb composing' leaves
bulb bulb Protective-l.| Storage-l. | Sprout-l. | Foliage-l. Total
g cm

0.5 0.75 2.0 2,0 3.0 1.0 8.0

L0 1.15 2.0 2.0 3.0 1.0 8.0

2.0 1. 65 2.0 2.0 3.0 3.0 10.0

3.0 1.70 2.0 3.0 2,0 3.5 10.5

5.5 2.10 2.0 3.0 2.0 4,0 11.0

8.0 S — 3.0 2.0 5.0 s

10,0 2. 80 1.5 4,0 2.0 6.0 13.5
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Summary

The present study has been conducted to investigate the process of periodic develop-
ment of bulb in bulbous-iris and to establish the scientific foundation for its proper
cultivating method. The results are summarized as follows:

1. Iris bulbs were composed .of four different kinds of composing leaves, namely,
protective-, storage-, sprout- and foliage-leaves. While protective-leaves did not occurred
in central bulb.

2. Bulb formation is caused by metamorphosis of leaves., The process of periodic
development of bulb and morphology of bulb composing-leaves were observed.

The differences in the pattern of bulb formation between iris and onion and other
bulbous plants were scarcely found, except that iris bulbs have scale-like leaves, while
bulbs of onion, tulip and hyacinth have tunicated leaves.

3. It seemed that scaly-leaf formation occurred, not at the definite leaf, but the leaf
of favorable conditions for bulb formation.

4, Lateral buds of iris bulb which are to grow up to side bulbs in the next season,
differentiated in early or middle April. According as bulb matured, the lateral buds
having one or two leaves, entered dormancy in July. Increase of new leaves in lateral
bud occurred in and after October and thickening of bulb-composing leaves accelerated in
and after April.

5, When the plant was small, inflorescence did not initiate generally, but bulb
formation occurred at terminal bud from January to April and it grew up to central
bulb, so-called round bulb.

6, In the number of bulb composing leaves, there were little differences among the
varieties. The number of storage- and foliage- leaves of bulb was more in large bulbs
than in small ones, while the number of sprout-leaves of bulb was more in small bulbs
than in large ones.

7. Based on the results above mentioned, the mechanism of the regularity in bulb

structure and bulb formation was discussed.
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