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Longitudinal section of an immature
seed on August 26.
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Longitudinal section of a mature seed
on September 19.
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Table 2. 7+OEHFRVEDOHKEBIZICE T 5825 — Y DIRHBE

Dates of reproductive development-stages in Fagus crenata

5 =W N -
o v 27— VB | 2aElbeL?
EH A T - Approximate date AR D EAfE
Development stage Wﬁp tage began Time before (—) or
en stag g after (+) pollination
R 6 AT 4 _
Flower-bud inititation Late June I months
KIEDR & & H1EF L FF OMA DT e H b4
Possible to distingush flower buds from leaf Early Aueust — 10 months
buds in size y g
ﬁt{ﬁm%%&cgbﬁéﬁﬁﬁ}{b i | 8 414 —9 months
Organ initiation in male and female inflorescences;  Late August
iE R KR D 4L 9 H 4] _
Archesporium initiation Mid-September 8 months
WBER TS OO ) 9 A4y 6 months
Involucre and pistil formation Mid-September |
e R Ok 104 °F f] _
Formation of pollen mother-cell Late October ‘ 7 months
o )4 11 A th 4] ‘ _
Formation of pollen tetrads Mid-November J 6 months
B2 o 5y L4 AR ‘ _
Ovule initiation Late April 4 weeks
RSB OB 5 &M _
Formation of mature pollen » Mid-May 2 weeks
0 W 5 4 T 4 .
Ovule formation Late May
2 B 5 A F 4 o
Pollination Late May
REEHENE DIERL 6 A th 4]
Formation of embryo-sac cells Mid-June +3 weeks
B O O K 6 J1 T A
Embryo-sac formation Late June +4 weeks
£ 1 6 H F 40
Fertilization Late June +4 weeks
7 B OB O 7 B A
Embryokugel formation Late July +2 months
T ® D 5L 8 H L £}
Cotyledon initiation Early August | +2 months
X T o 4o 1k 8 A F 4 ‘
Shoot-apex initiation Late August +3 months
ik 7 0 5k | 9 AT A
Formation of mature embryos ' Late Septemer +4 months
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Explanation of plates

Plate 1. 7 }lickid 3 7 F LG ORI
Longitudinal sections of winter buds of Fagus crenata in July.
e BS, FEE; L, 3 LP, I WB, BUEORIF; ¢, HIUF: 2, MR,
KEeY To LABELLING : BS, bud scale; L, leaf ; LP, leaf primordium ; WB, winter bud in next year ;
%, male inflorescence ; 2, female inflorescence.

1,2: 7H 1 BOXIH, MFEEFOREND LT S,
Winter buds on July 1 showing the initiation of male and female inflorescence pri-
mordia.

3: 7815 HOLH, 3, TROMELFSIES S,

Winter bud on July 15 showing the development of bud scale, leaf, and male and

female inflorescences.

4: 725 QoL MHALFESIERL, HUFREBREG S, e, WEESALN

ZJO
Winter bud on July 25 showing female inflorescence enlargement, club-shaped male

inflorescences and plicated leaves.

Plate 2. 8 A Lfh 5 9 I TOIEHEDEE,

Flower-bud development from early August to mid-September.

U5 Ar, BulsURERS; B, & BS, IFEEE L L IS, WAL, 35 Ms, /JNET-ZE ; Pe, B4k
Pi, M0zl 0,

KEY To LABELLING : Ar, archesporium ; B, bract; BS, bud scale; I, involucre; IS, involucral
scale ; L, leaf ; Ms, microsporangium ; Pe, perianth ; Pi, pistil or pistil primordium.

5: 8 6 BOIEF. HESOBBEERT .
Flower inflorescences on August 6 showing the indications of floral organ initiation.

6: 8126 HDAERE, HABEICZIEIca T NI/ N FENER SN, MEERZ2iSsh,



8
Plate 3.
9
10, 11 :
12:
13, 14 :
Plate 4.
15~17 :
18:
19:
Plate 5.

20 :
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ZNZTHICTER & HET OB L LTV B,
Flower inflorescences on August 26 showing the microsporangia wrapped in peri-

anths, and pistils and perianths developed on an involucre.

1 9 16 HOMEILT . MENFEE UREREMN S, Bl LTV - &R ET %,

Female inflorescence on September 16 showing the development of an involucre with

involucral scales, perianths, and pistils.

1 9 816 DO/NT3E, RMOMREMELHTET, FEHEEDL 3,

Microsporangium on September 16 showing an archesporium made by large-sized
cells,

10 AT 5 11 At ToFORE,

Flower-bud development from late October to mid-November,

BEC, BEGE, R WIS, #BER  Ms, /NLT%E; O, T5; Pe, b4k ; PMC, BT
MRE 5 S, FER:; Ta, MABHMEEOREF 5 Te, MUST,

KEeyY To LABELLING : C, connective ; E, epidermis ; I, involucre ; IS, involucral scale ; Ms, micro-
sporangium ; O, ovary; Pe, perianth; PMC, pollen mother-cell ; S, style; Ta, pieces of
tapetum ; Te, tetrad.

110 A 27 BOMEFER . $RICEIL - 7L,

Female inflorescence on October 27 showing no remarkable change.

10 A 27 HOHIER . k- f/METESR SN, WIERmEsERIh 3,

Male inflorescence on October 27 showing angular microsporangia and pollen mother-
cells in a microsporangium.

11 A 16 ROMETEFE, MEDB S SIKHET L, TRIBAPPE S,

Female inflorescence on November 16 showing a developed involucre and a slightly-
rounded ovary.

11 A 16 HOHETERF . /MATFEIEER SFLFI U, WIRIC RIS T R ORI o g ic dsie 3
LHEABR SN 5,

Male inflorescence on November 16 showing microsporangia arranged in order and

tetrads and pieces of collapsed tapetum in a microsporangium.

4 A5 5 AhEZTO/NETFEE FE,
Microsporangium and ovary from late April to mid-May.
25 1 Mi, /MaF; Ov, BRI ; Po, TE¥HL 5 Te, 4T,

KEey TO LABELLING : Mi, microspore ; Ov, ovule primordium ; Po, pollen grain ; Te, tetrad.
4726 BO/MIFE, MATFOEEDLD, /MITFOHD, ERRHICHEE LN LN
%o

Microsporangia on April 26 showing tetrads, microspores, and pollen grains.
4726 ADFF, RIEIRDIMERFEIEN I LT B,

Ovary on April 26 showing a protuberant ovule primordium.

5H 15 BT, MBFEEEZRE L5,

Ovary on May 15 showing a globular ovule primordium.

FETEMiC B 216, FRERUEEROFRE,

Morphology of male and female inflorescences, ovary and ovule in flowering period.
82 :0, FFE; Ov, ek ; Se, B,

KEY To LABELLING : O, ovary ; Ov, ovule; Se, septum.

5 A 23 B OMEETERF. FORHETIRIERREZED 7.

Male and female inflorescences on May 23. Precocious male flowers began pollen



21:
22
23 :
Plate 6.
24
25:
26, 27 :
28, 29 :
Plate 7.
30:
31~33:
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shedding.

58 23 BOTEENE, BEICX - T3RILHD, &EiC2E, 6 HMolEENIERSN
T 5%,

Cross-section of ovary on May 23 showing ovary divided by septum into three parts
and two ovules in each part.

5 7 23 B OMERAINTE. S35, ABRERUZRMCA{EL T 5,

Longitudinal-section of ovule on May 23 showing the initiation of outer integument,
inner integument, and nucellus.

5 A 31 H MK, MERIZIREL ST LT 5,

Longitudinal-section of ovule on May 31 showing the ovules formed themselves

into ovals.

6 APED S 7 A N TORKDFHEE,
Ovule development from mid-June to early July.
i0% ¢ ES, W% ; ESC, M s FNE, s 5 I, WEREE 5 N, BRis ; OL, SLEREZ 5 Zy, & T

KEY TO LABELLING : Es, embryo sac ; ESC, embryo-sac cell ; FNE, free-nuclear endosperm ; II,
inner integument ; N, nucellus ; OI, outer integument ; Zy, zygote.

6 H 13 0 OMEk, MEMAIGHANT = %,

Ovule on June 13. Embroyo-sac cell was recognized.

6 726 HDOHHK,

Fruit on June 26.

6 A 26 A OMCHAWTE. MENERK I, WEHEMEILSIELZIED 5,
Longitudinal-section of ovule on June 26 showing embryo sac formation and free-
nuclear endosperm proceeding to the interior of nucellus.

7 A 13 RO, MEEEMEIITTEET 2 030 T F1EMES 2 ARG LIS,
Longitudinal-section of ovule on July 13 showing zygotes before dividing and the

development of free-nuclear endosperm.

7ATHE»S 8 A LAIZF TORDIE,

Embryo development from late July to early August.

5 1 A0, B LA4MLE; Cot, T3 ; EK, W5k ; FNE, ML s Ra, il

KEeY To LABELLING : AO, aborted ovule ; Cot, cotyledon ; EK, embryokugel ; FNE, free-nuclear
endosperm ; Ra, Radicle.

771 23 O OIRZEHENITH . A FIIAIIESEEAE DR LU THRERE S 5.
Longitudinal-section of ovule on July 23 showing zygote developed into embry-

okugel.
8 7 6 HDOXRAM W H, MIZTRELGMITHL TG, KA TOFIZITHE L)
SRR SIS,

Longitudinal-section of an immature seed on August 6 showing embryo with two

cotyledons. Aborted ovules are adjacent to an immature seed.
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Phenological Studies on Reproductive Development in Fagus crenata BL.

Susumu Mikami® and Yaitsu Kirakamr®

Summary

Development of flower buds and embryos in Fagus crenata was anatomically examined in
1980 and 1981. The sample trees from which the materials were collected at intervals of ten
or fiften days were growing at 1,000 meters above sea level on Mt. Iwate near Morioka, Iwate
Prefecture.

The primordia of male and female inflorescences had been initiated in the winter buds of
the trees on the first of July. It suggested that flower-bud initiation of Fagus crenata in the
northern part of Honshu Island would begin in late June.

The primordia of female inflorescences had kept enlarging for about six weeks and showed
indications of floral-organ initiation in early August. Then, each formed an involucre, peri-
anths and pistils in late August. In mid-September the remarkably developed involucra with
involucral scales and bracts were visible. The pistil developed into style and ovary in mid-
November. The ovary did not show any organ initiation until the next spring, although the
externals were slightly rounded. In the following late April, the ovary initiated protuberant
ovule-primordia. In late May, it was divided by septum into three sections and formed six
ovules, two for each section. At that time, each ovule consisted of an outer integment, an
inner integment, and a nucellus.

The primordia of male inflorescences initiated microsporangia in late August after enlarging
for eight weeks. Then, they formed archesporium in late September and pollen mother-cells in
late October. Pollen tetrads were ohserved in some precocious microsporagia in mid-November.
Male flower-buds seemed to become dormant in this developmental stage. According to the
developmental stages of microsporangia, pollen tetrads, microspores, and mature pollen-grains
with three germination pores were observed in the following late April.

The winter buds began to flush on the 15th of May. The male flowers developed on ca-
pitulums on the 23rd of May, and the precocious male-flowers began pollen shedding. The
female flowers appeared a few days after the appearance of the male flowers. The optimum
pollination day was on the 27th or 28th of May. The habitat of the sample trees was under
severe climatic conditions. The days above 0°C in mean air-temperature were recorded from
the 3rd of April, as were the days above 5°C from the 21st of April. Therefore, it was only
four or five weeks from the breaking of dormancy in flower buds to the end of pollen shedding.

The ovules formed embryo-sacs about four weeks after pollination. At that time, the
developing free-nuclear endosperms rarely were observed. The time of fertilization could not
be confirmed anatomically. However, judging from the growth of pollen tubes which were
close to the micropyles in late June and the development of free-nuclear endosperms, the
fertilization seemed to occur in late June or early July.

The early stage of embryogeny was not clear. Each zygote developed into an embryokugel
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in late June and into an embryo with two cotyledons in early August. The samples in this
study showed single-embryo formations within an ovary, and the remainder, five of six ovules,
were abortive, The embryo had continued developing, and it formed complete cotyledons and
initiated shootapex organization in late August. The radicle did not show any change at that
time. Up to the 19th of September the embryo had formed a shoot apex, root cap, cortex, and

central cylinder. In this stage the embryo matured.
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