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On the Development of Gibberellin-induced Flower Buds in

Metasequoia glyptostroboides and Sequoia sempervirens
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Fig. 1. Developmental process of male flower buds in Metasequoia glyptostroboides.

A~B : Undifferentiation stage ; August 5. C: Early stage of floral differentiation ; August 15, D:

Floral differentiation stage. The growing point becomes thick ; mid to late August. E~F : Initiation

and development of stamen primordia ; late August to early September. G : Initiation of sporogenous

tissue in basal part of rudimentary stamens ; early to mid September.

H : Sporogenous cell ; Septe-

mber 15. I: A male strobilus of pollen formation stage ; late October. J ; Pollen mother cell ; October

15, K : Pollen grain ; October 24.
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Fig.2 Developmental process of female flower buds in Metasequoia glyptostroboides.
A : Undifferentiation stage ; August 15. B~C: Leaf buds. Leaf primordia were recognized ; late
August to early September. D : Floral differentiation stage. Primordia of bract scales were recognized
in the basal part of the bud ; September 5. E~F ; Leaf buds. Origin of small shoots was formed in
the axil of young leaves ; September 15. G : Formation of bract scales ; September 15. H : Initiation
of ovular primordia in basal part of bracts ; late September to early October. I~] : State of ovules
in early to mid October. Differentiation of the integument and the nucellus was seen. K~L : Deve-

lopmental state of female strobilus and ovules in mid November,
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Fig.3. Developmental process of male flower buds in Sequoia sempervirens.

A : Undifferentiation stage ; August 15.
The growing point becomes thick ; August 25,
early September.
of male strobilus collected on September 15.
15.  H: Pollen mother cell ; October 15.
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B : Leaf bud ; August 25.
D : Initiation of stamen primordia ; late August to
E : Initiation of sporogenous tissue ; late August to mid September.
G . Sporogenous cells and their cell division ; September

C : Floral differentiation stage.

F : Condition

I: Pollen grain ; November 25.
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Table 1. Developmental process of flower buds in Metasequoia glyptostroboides.
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Table 2-A. Developmental process of flower buds in Metasequoia glyptostroboides.
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Floral differentiation late August ~ early September
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Differentiation of rudimentary stamens late August ~ early October
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Male Differentiation of sporogenous tissue late August ~ mid October
ey RERNp TE R 108 1 ~ 118 =4
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Fiower N B 1

bud Developmental process Time
TS o SHLA ~ SATH

Floral differentiation early September ~ late September

BN 9 {4y ~ 108 14y

B 76 25 Differentiation of bract scales early September ~ early October
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Differentiation of rudimentary ovules late September ~ mid October
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Ditferentiation of integument and early October ~ late October
nucellus
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Time of flowering late February ~ early March
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Table 3, Developmental process of male flower buds in Sequoia sempervirens.
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Developmental process Time
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Floral differentiation mid August ~ mid September
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Ditferentiation of sporogenous tissue late August ~ mid October
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Formation of pollen mother cells early October ~ early November
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Formation of pollen grains mid October ~ late November
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Summary

The development of gibberellin-induced flower buds in Metasequoia glyptostroboides and Sequoia
sempervirens was studied. As the materials for gibberellin treatment, 6-year-old trees of Metasequoia
glyptostroboides (cuttings) and 4-year-old trees of Sequoia sempervirens were used. Foliar spray of
gibberellin at the concentrations of 100 and 300 ppm was done on Metasequoia glyptostroboides 3 times
during June 15 to August 15, and on Sequoia sempervirens 4 times during July 14 to August 21. After
spraying with gibberellin, the induced flower buds were collected at intervals of 10 days to early
December. They were longitudinally dissected and investigated under a microscope.

By spraying with gibberellin, both male and female flower buds were formed in Metasequoia glypto-
stroboides, and only male flower buds, in Sequoia sempervirens. The flower buds were morphologically
discriminated in the early stage of floral differentiation from buds of undifferentiation stage or leaf
buds, because in the time of floral differentiation the growing point thickened rapidly in male flower
buds, and in female flower buds primordia of bract scales differentiated.

In Metasequoia glyptostroboides, the differentiation of male flower buds occurred during mid August
to early September, and that of female flower buds, during early to late September. Consequently,
the time of starting of differentiation of female flower buds lagged 15 to 20 days behind male ones.
On the other hand, male flower buds of Sequoia sempervirens were differentiated during mid August
to mid September.

The male flower buds of Metasequoia glyptostroboides started to form rudimentary stamens in a
short period after flower bud differentiation. The sporogenous tissue began to differentiate during
late August, and during early October the formation of anthers was observed in all stamens of one
flower bud. Pollen grains were formed during mid October to mid November. In female flower buds,
bract scales started to differentiate during early September. During late September to early October,
the ovular primordia were initiated in inside basal part of the bracts, and they differentiated the integu-
ment and the nucellus during mid to late October. The developmental process of male flower buds in
Sequoia sempervirens was much the same as that of Meiasequoia glyptostroboides. In flower buds
induced by gibberellin treatment, however, so-called blind flower buds whose development stopped at

stamen formation stage or at bract scale formation stage were sometimes recognized,



