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Studies on Flower Formation and Flowering in Clivia miniata
1. Differentiation and Development of Flower-bud

Shigeki ISHII and Isamu MAKIURA
(Department of Agriculture, Nara University of Education, Nara, Japan)
(Received Sept. 30, 1967)

As the preliminary step towards an establishment of the method effective for an

artifitial regulation of flowering time in Clivia miniate REGEL, successive observa-

tions about the processes of flower-bud formation were carried out, and the relation

between the actual flowering and the initiation of flower-bud primordia was briefly
discussed on the basis of the following results obtained:

1) The first inflorescence was formed at a locus between the twenty-second and
twenty-fifth normal leaf in a large number of stocks. though in some it was observed
to be formed at a locus between the seventeenth and nineteenth normal leaf.

2) It seemed that six to seven normal leaves, in most cases, were formed between
the first and second inflorescence in a year.

3) Late in June, all the stocks were observed to have formed a fairly developed
inflorescence, that is, the one which already passed or attained the stage of carpels
formation, and in addition, one forth of them formed the second inflorescence which
attained the stage of flower-bud differentiation.

4) In August, the stocks which formed the second inflorescences were more nu-
merous than those which didn’t yet, and almost all the stocks attained the formation
of the second inflorescences in November.

5) It was noticed in particular that the second inflorescence was so remarkably re-
tarded or dormant in its developmental growth in winter, compared with a state of
the first inflorescence, that it seemed like the second inflorescence could hardly
flower in the following spring.

Accordingly, it may be reasonably conjectured that the inflorescence of Clivia is so
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slow in its eirly or middle development that it requires the passage of long time

(probably over one yeat) till it reaches the flowering stage aiter the initiation of
primordia.
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Fig.1. Mean of minimum or maximum air temperatures for every ten days
from late in November to early in March (1965—66).
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Fig.2. Leaf locus of inflorescence formed on pseudo-bulb in Clivia miniata LEGEL.@,(:

first and second inflorescence respectively, observed in the experiment of 1967. MR, A . X:first,
second and third inflorescence respectively, observed in the experiment from 1965 to ’66.
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Fig.3. Number of normal leaves between two

inflorescences on a pseudo-bulb in Clivia miniata.
@: stocks observed in the experiment of 1967. [

stocks observed in the experiment from 1965 to ’66.
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Fig.4. Apparent and anatomical number of normal leaves five months
after sowing in Clivia miniata. A: intact seedling. B: stripped the first
normal leaf. C: stripped the second normal leaf. D: the forth-fifth leaves
and the vegetative apex, which appears after stripping the third normal
leaf. The forth leaf brought down to the front.
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Fig.5. No. of the youngest normal leaf formed on the vegetative

apex at the time of killing. The No. is counted in order acropetally
from the first normal leaf that emerged after germination.
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Fig.6. Number of normal leaves formed on the vegetative apex till the date
of killing after the last inflorescence was differentiated.
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Fig.8. A typical diagram showing leaf locus of inflorescence in Clivia miniata (A), and
scale-like imperfect leaf which is formed between the inflorescence and new vegetative apex,
protecting juvenile normal leaves developed from the latter (B). lst infl.: the first inflores-
cence; 2nd infl.: the second inflorescence; 22nd n. 1.: the twenty-second normal leaf; i. n.
1.: imperfect normal leaf without sheath, but with perfect blade; n. 1.: normal leaf; n. 1.
pr.: primordium of the youngest normal leaf; sc. l.: scale-like imperfect leaf; veg. ap.:
vegetative apex which is newly differentiatied after the primordium of an inflorescence is
formed.
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Table 1. Developmental stage of f.ower-bud in Clivia miniata.

stage | developmental phase of flower-bud
i
I | Undifferentiated stage. (Only leaf initials beeing formed.)
|
I Predifferentiation stage. (Vegetative apex broadened and thickened.)
m Differentiation stage of spathe-leaves. (Two spathe-leaves initiated.)
v Differentiation stage of flower-buds. (Bracts being formed simultaneously.)
V | Initiation stage of outer tepals.
VI Initation stage of inner tepals.
v Initiction stage of outer and inner stamens.

VH Initiation stage of 3 carpels.

X Formation stage of ovary. (Margins of 3 carpels enfold to form an ovary.)
X Style developing stage.

XI Reduction division stage of pollen mother cells.

Xo | Ectine formation stage. (Anthers becoming yellow.)

X " Ripe stage of pollens. (Perianths begin to blush.)
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Fig.9. Developmental stage of flowe-bud in Clivia miniata. Stage VI, A: upper
view. but opened tepals; B: side view. (Refer to Table 1)
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Table 2. Length of juvenile inflorescence A EDOR B FEICESNT, MR 72 28
in each stage of flower-bud development B BILFEOEEREREL R L b D2s, Fig.10
in Clivia miniata.
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B, TOEFEOMEEFICIT, TOFHE» S LTH YR, 3BT 2 EROBERY
HENEZ o, EHIZTTIT1965~'66 F£iC T ERF KA, BEHECOTLLD
W SITIE - T, EFMIEBERHOHRMEL TR Uiz,



o v 5 v OIEFR A 2098 GE 18D [EFO AR oW T 93

T T T T T T T A !
>§m § ] i | 4 I A { A ‘r
T T T T T A T T T
X , . , AA_ |AA_ |AA .
¥ 1 T ¥ L T T
X[ 4 Il ‘ 1 Il ‘4L Il A 4 "
X ¥ ® T A 900 ' T T T u
000 000, AA  900Q . |a ,
T T ¥ T T T t -+
X 000 o0 , () Ke) A \ A A
-\m . . { .. 1 } 1 1 l 1 1
I . . 00 A ) A
T T T T T T T
®
) — 2 : 4 : ' AL A
)
. V Il s AA lo O + JA 4 3
N %O o _|ro L 1 IAA 1 4 |A
]II 1 : lA o I I 1A [ IA L Il
T T t t N t T t
H ] H {
I lo o o [o o T T T T T T
000 000 A 000 A | | .
dat 2 20 1 20 21 2 21 2
e i Za ST N 25 Y Y P N
(& J;V_J\_vg \____ﬁ AN v— - J
" year 1967 1966 1967 1965 1966

Fig.10. Devlopmental stage of flower-buds in Clivia miniata at different time.
@ .(: the first and second inflorescence respectively, on the pseudo-bulb killed in
1967. 4./\: the first and second inflorescence respctively, on that from 1965 to 66.
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