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MORPHOLOGICAL STUDIES OF OLIVE TREE. I
(1) On thé Differentiation of the Flower-bud and

Development of the Floral Oxgan.

By

Kimijiro NORO
- and
Takahito and INOUE

(Laboratory of Sub-tropical Horticulture)

INTRODU(,TION

The time of flower-bud differentiation is studied by SAVAS I‘ANO““) in Italy, KING® and
HARTMANN® in California U.S.A. Almost all investigators found that flrst ev1dence of floral
primordia ,occufed in-about 8 weeks before the flowers blossom (at every ioéality.,

Results investigated at every locality in California by HARTMANN®®@ é,re"showri in fable L

Table 1
Approximate date of first
evidence of sepal primordia
and of full bloom for Mission
olive variety at four localities
in California. (1946)

Initiation

Full
Locahty jof sepal pri-
! mordia |Proom
Riverside March 18 |[May 6
Lindsay | March 12 Mayl0

Corning | March 18 [Mayl8
Davis | March 27 |May2l

King® reported precisely the development of the floral or-
gan of Mission olive (OQlea eunlopeae L.)

Writers investigated the time of flower-bud differentiation
and the floral organ developmeént since 1950.

FLOWER HABIT.

BLOOMING DATE. All the olive varieties blossom at

nearly the same time. But the time c¢f blooming is different

in various parts of the world. The range of full bloom

is from May 25 to June 3 mostly every year in Japan. The

period of blooming is about one week and the investigator

must know the blooming period.

FLOWER HABIT. Flower habit of ohve is little different from that of Satsuna ornge (Cz-
trus unshin Marcovitch). The paniculate iuflorescence of the olive arises in the axil of each
of the oppositely arranged leaves of a stout branch which started in last spring. (Fig.1.) The

fruit is normally borne singly-rarely in two or three on long peduncles. Exceptionallay the inflo-
rescence starts from the bearing shoot produced on the branches which started in last sprin”g.

Writers saw in this summer the peculiar fruit which was very small and flat, and grew in
cluster from 6 to 10 fruits as the grape. (Fig. 2.) Writers think that it was so-called “Passe-

rine” olive produced by the parthenocarpie.®

FLS. Small, white or whitish, the short calyx 4- toothed, Short-tubed corolla with 4-rarely
5-valvate lobes, the stamens 2; ovary 2-loculed, bearing a short style and capitate stigma;
shapes of stigma are classified into 5 groups in varieties by RUBY®”, Olive flowers m,a& be

either perfect or staminate flowers with an abortive pistile. The cause of the staminiferous
,f‘\ower is investigated by PETRI®, HARTMANN® and NORO!” and almost the same re-
sults are obtained. It is originated in the physiological conditoins. T

The order of flowering is not definite and the flower-bud at.the apex never first operis, we
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think. The order of flowering. will be recognized by the color of the flower-bud.
MATERIAL AND METHOD

MATERIAL USED. Bud samples were gathered from every part of the Mission variety
about 20 years old tree at the garden of our college during 1950 and 1951 at 2 weeks intervals
from July to Febrvary and at one week intervals afterward and were placed immediately in
vials eontaining formalin-alcohol solution.

The buds were prepared for sectioning by treatment with the usual alcohol- xylol-paraffin
series. Sections cut by 10-15 ¢ in thickness ‘were: stained with cotton blue or methyl blue.

At the same time, the strip method always used by Dr. Eguchi was adapted.

OBJECT IN VIEW OF RESEARCH. In our studies great stress was laid upon the diffe-
rentiation of the inflorescence and floral 'or'g‘an. According to HARTMANN’s opinion™ we
“determined that the date of initiation of the flower-bud was given when sepal primordia was
ﬁr-g* found. As it was very diffcult to determine the time of differentiation of the infloresce-
nce, we adapted as the date of initiation the time when the terminal bud differentiated mto

three flower-buds.
RESULTS

Writers found the buds at the 2nd leaf-axil in the late summer and it seemed to us that it
was "neuter” bud called by SAVASTANO!. Writers did not find any changes on the apical
part of the terminal bud till April 4,1951, and on April 11 the longitudinal sections of the
growing point of the bud showed broadening of the tip into rough conical mass, with bract
primordia arising as slight protuberances at the outer edge of the meristematic cone, and the
vascular tissue was seen at the slight protuberances. (Fig. 3)

On -April 18 writers found that the growing point of the bud showed broadening on the tip
into more rough flattened mass, with the three flower-bud primordia arising as the slight
protuberances at inner part of the bracts.

On April 25,1951 the differentiation of the inflorescence finished and writers could observe
sepal primordia at the outer edge of the terminal bud, namely the diferentiation of the inflo-
rescence and floral organ were recognized at almost the same time.

At Hiraimachi, Kagawaken, the time of differentiation of the floal organ was April 25, 1951
and we found it April 17, in 1950, and the full bloom in 1951 was June 3; in 1950 May 28.

The results for 1950 and 1951 are Summarzzed in table 2.
A CASE ADAPTED THE

able
Approximate date'i o‘t;I fifst evidence of sepal STRIP METHOD.
primordia and of full bloom of Mission variety April 4. The differences between the
in 1950 and 1951 at Hiraimachi, Ixagawaken leaf and flowerbud were not recognized.
I — i Inmatml%‘ — April 11. The terminal bud flattened
I‘)’rfngf)%lla bloom fffii?iilia bloom showed bract primordia arising at the
April 17 May 28 1 April 95 ’ June 3 outer edge, and in the inner part of the

bract rough parts were seen. Writers
called this stage the date of pre-initiation of the inflorescence. (1951)

April 18. The terminal bud was divided into 3 flowerbuds. Sepal primordia at the same time
arised as the slight protuberances. Namely, these two stage were the time of initiation of the

inflorescence and floral organ.
April 25. In this stage, writer saw petal primordia in the inner part of the sepal
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ON AND AFTER APRIL 25,

Each stage by sectioning was shown by the figures and we obtained the same results as
KING® investigated.

Writers regretted that the staminiferous flower-bud could not be gathered as a sample in
“both seasons, and we' could not investigate the relation between the staminiferous flower bud
‘and its development.

ACKNOWLEDGEMENT

Writers express their appeciation to Dr. T. EGUCHI of. the Division of. Hort1cu1’cure, Te-
chnical Institute of Agriculture, Departmet of Agncultuxe and Forestory, who has offe 'dﬂvalu-
able’ suggestxon in the strip method. The investigations eonducted with “aid of the subs1d1a1y,k
foundation for natural scientific 1esearches in the Educational Department of the Gavernment '

LITERATURE CITED

1. HARI MANN, H. T. : Olive flower-bud formation. Nutnents essential to tree duxxng March

and Aptil when flower-bud are forming tests show. Calif. Olive Indust News, ‘VOI VI,

No. 2, 1951 and Calif. Agric. Vol. IV, No.11,-1950 ,

: Time of floral differentiation of the olive in Calif. Bot. Gaz. V01112 No.3, 1951

3.——— : The effect of girdling on flower type; fnut set, aud_ ylelds in the olive.
Proc. Amer. Soc. Hort. Sci. Vol. 56, 1950 o

4. KING. J. R. : Morphological development of the fruit: of the ohve ‘Hilgardia Vol. XI,
No. 8, 1938

5. MESSERI, A. : Morphological observation on ”passerine” olives. Naouo Ciorn Bot. Italy,
54 (1/2) , 1949

6. MORETTINI, A. : The importance of the time at which wood buds differentiation into
flower-buds in the olive. Bull. Mens. Fes. Int. Olivecult. No. 11, 1937

14

7. NORO, K. : Further studies on the stamxmferow flowers of the olive tree; which special
refexence to the relation of nutrition to the staminiferous flowers. Jour. Sci. Agri. Soc.
Japan, No. 289, 1926. A

8. PETRI, L : Cultural conditon and productivity of the olive. Le Stazioni Sperimentali
Agrarie, T*aliane. Vol. LVI. Paric. 1923 '

9. RUBY, I. : Recherches morphologiques et bxolog1ques sur 1' olivier et sur ses variétés
cultivées. Theses presentées a la faculté des science de Paris. 1918 ' -

10. SAVASTANO,C. and MARCUCCI, G. H. : Histological differentiation of wood and fruit
buds in the olive and practical problems affected thereuy Atti, Convegne Nazional.
Olivicultura. Bari. 1939,

U Y ORHEEAAST. .
1) V) FOEFEOMMEBICTEROBE LI T.
BEREREL e 3 R # K

it =
1. 3T h 53020440 Mission \TELEEE LTEFO S HERCH SR L
2. Section BHERORIEE 2 BrH LT,
8. LR L IEEDSCERIIFA Y £ T B . Section T HK 5 BRHIIEFI26524 B25 5, FEFN25
FEABITH, FIF B 5RIEM2644 F18H THIE X b A E® { Bl TRk, :
4, %m@ﬁ%@m%ﬁ%+=m%5 FEEN254EIE5 B28 H T h ol
5. DLEOFTIRIFN L v LTHERLY TOERIF BN TETE GBRH ﬁ{tﬂﬁf b, BREELD
2B (BETERIA B8 Y LT) BRAHY MO,
6-%#@$&mhmg&@m%#%&é< — B LT Bty B bRy A e Ky R L.
(26.9. 25)



B. Flower of Mission olive.
Left, Perfect pistil. Right,
Petal and stamen.

A. Paniculate inflorescence
of Misson olive
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Fig.3 Development of floral parts in olive flower bud: A, Vegetable buds: B~C, étag‘c of

pre-initiation of inflorescence: D, Stage of initiation of floral organ:

in early floral organ development. Details are: s, sepal primordia or

E-H, Successive stages

sepal; p, petal primodia

or petal; st, staman primordiaor stamen; c, carpel primordia or pistil; b, bract; fb, flower-

bud. strip method: A/-D/
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