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Summary and conclusions

It has been generally known that many of the conifers take comparatively long years to begin flowering
and seed bearing, though the flowering and bearing ages differ widely with tree species. Since the
conifers also bear the unisexual flower, they can not reproduce if both male and female flwoers are
not produced. Furthermore, it has been known in many coniferous species that there is a rich or poor
harvest in flower and seed production. From these facts, it may be said that controlling artificially the
flower bud formation and flower sex differentiation of conifers is very important in forest tree breeding.

In the present research, the flower bud formation and flower sex differentiation of conifers were mor-
phologically and physiologically studied. Further, the method of the artificial control of flower bud
formation and flower sex differentiation in conifers was studied.

I. Morphological studies on flower bud formation and flower sex differentiation.

1. Time of flower bud formation.

(1) The time of flower bud formation was investigated on 9 species belonging to the Pinaceae, Taxo-
diaceae and Cupressaceae. In general, in conifers the primordia of flower buds thickened and elongated
at the time of flower bud formation, and they differentiated into flower buds. The female flower buds
of species of Cryptomeria, Cunninghamia and Metasequoia were indistinguishable from leaf buds by only
the size and form of the growing point, but they could be distinguished at a comparatively early stage
of floral differentiation by observing at the same time the state of the vascular bundle and pith. Finally,
they are recognized to be flower buds when the primordia of stamens, bract scales or ovuliferous
scales are found in the basal part of floral primordia.

(2) There was some difference in the time of flower bud formation according to tree species and flower
sex. Flower bud formation in conifers took place during the period from mid June to late October,
but the most active time was three months July, August and September. The time of beginning of flower
bud formation was earliest in Cryptomeria japonica and Chamaecyparis lawsoniana, and latest in Pinus
densiflora and P. thunbergii. The period of flower bud formation of Pinus species was shorter than that
of Cryptomeria, Cunnighamia and Chamaecyparis species. In general, there was a tendency that the be-
ginning time of formation of female {lower buds was later and the period of the flower bud formation
was shorter as compared with male flower buds.

2. Developmental course of flower buds.

(1) Pinus densiflora and P. thunbergii: In the male flower buds of P. densiflora, the differentiation of
stamen primordia occurred in mid September. The archesporium began to differentiate in early October,
and the formation of anthers was observed in November. Archesporial cells segmented and multiplied
in the previous autumn of flowering and the next spring, and in mid April they developed into pollen
mother cells (PMCs). The PMCs had meiosis during mid to late April and produced pollen grains. In
female flower buds, the differentiation of bract scales occurred in mid fall and the next early spring.
Ovuliferous scales started to differentiate in mid March, and the formation of ovules was observed from
mid to late April.

The development of flower buds of P. thunbergii during the autumn, was not appreciably different from
P. densiflora, but the development of the flower buds in the following spring was 7 to 10 days earlier
than that of P. densiflora.

(2) Larix leptolepis: In male flower buds, the differentiation of stamen primordia occurred in early to
late August. The archepsorium started to differentiate in mid August, and in mid September the anthers
were observed. Archesporial cells segmented and multiplied in a period from mid August to mid Sep-

tember, and from late September to early October they developed into PMCs. The PMCs started meiosis
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in early October, and in early November the division progressed to the pachytene stage of meiotic
‘prophase. The PMCs passed the winter at the pachytene stage and resumed meiosis in mid February
of the following year. Pollen grains were formed from late March to early April.

In female flower buds, bract scales started to differentiate in mid August, and ovuliferous scales in
late September in the axils of the bracts. The differentiation of ovular primordia occurred in late March
to early April of the next year in ovuliferous scales. The ovular primordia differentiated into the in-
tegment and the nucellus in mid April.

(3) Cryptomeria japonica: The male flower buds started to differentiate the stamen and the archesporium
soon after flower bud initiation. Archesporial cells developed into PMCs from late September to early
October. Meiosis in PMCs took place during the period from late September to early November, being
most active in mid October. In mid November the formation of pollen grains was observed in all the
flower buds.

In female flower buds, bract scales began to differentiate in late July. During the poriod from early
August to mid October, the differentiation of ovular primordia occurred in the axils of the bracts. In
late October, mature ovules which developed into the integument and the nucellus were observed in all
female flower buds. Further, in this time the primordia of ovuliferous scales appeared between bract
scales and ovules.

(4) Cunninghamia lanceolata: In male flower buds, the primordia of stamens began to differentiate in
early September, and the archesporium, in late September. In early November the formation of anthers
was obseved in all stamens. Pollen grains were formed in early March of the next year.

In female flower buds, bract scales started to differentiate in late September. From late October to
early November, the primordia of ovules were initiated in the axils of the bracts. The differentiation
of rudimentary ovules into the integument and the nucellus occurred in mid to late March of the next
year. On the other hand, during this time the primordia of ovuliferous scales differentiated on the upper
side of ovules.

(5) Metasequoia glyptosiroboides and Sequoia sempervirens: The male flower buds of M. glyptostroboides
started to form rudimentary stamens in a short period after flower bud formation. The archsporium
began to differentiate in late August, and in early October the anthers were observed in all stamens.
Pollen grains were formed from mid October to mid November.

In female flower buds, bract scales started to differentiate in early September. From late September
to early October, the primordia of ovules initiated in inside basal part of the bracts. The ovular pri-
mordia differentiated into the integument and the nucellus in mid to late October. The developmental
course of male flower buds of S. sempervirens was much the same as that of M. glyptostroboides.
(6) Chamaecyparis obtusa and Ch. lawsoniana: In the male flower buds of Ch. obtusa, the differentiation
of rudimentary stamens occurred soon after flower bud formation. The archesporium started to differ-
entiate in early August, and in early October the anthers were observed in all stamens. Pollen grains
were formed in mid March of the next year. In female flower buds, ovuliferous scales began to differ-
entiate in late August. In early October, the primordia of ovules were initiated in the axils of ovulifer-
ous scales. In mid November, mature ovules which differentiated into the integument and the nucellus
were observed in almost all female flower buds.

The flower buds of Ch. lawsoniana born by gibberellin treatment showed much the same developmental
course as those of Ch. obiusa. However, the development of flower buds which set naturally seemed to
be earlier than that of Ch. obtusa. Namely, in the male flower buds the differentiation of archesporium

occurred in July, while in the female ones the ovules were formed in August.
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3. Differences in the time of flower bud formation and the progress of development of flower buds.
(1) Annual differences: The time of beginning of flower bud formation in Ch. obiusa was 10 to 15 days
earlier in a year of higher temperature and less rainfall than in that of more rainfall during the period
from May to June. In Cu. lanceolata, however, there was no remarkable difference in the time of flower
bud formation according to the year.

(2) Differences according to the locality of trees: The initiation and development of flower buds of P.
densiflora during the autumn were a little earlier at an altitude of 600 m than at that of 5 m in the
same locality. In C. japonica there was no remarkable difference in the date of beginning of flower bud
formation between the above two altitudes, but the end of flower bud formation was about 20 days earlier
at the high land than at the low land. Consequently, the development of flower buds was a little earlier
at the high land than at the low land. In L. lepiolepis, the development of flower buds in the early
autumn was about 20 days earlier in Hokkaido than in Nagano.

(3) Differences among individual trees: In P. densiflora, there were 10 to 20 days’ differences in the
time of flower bud formation and 20 to 30 days' differences in the development of flower buds among
trees growing in the same region. Such differences were more conspicuous in C. japonica. Namely, the
differences of 60 days were seen in the time of beginning of flower bud formation, and the differences
of 10 to 80 days, in the period of flower bud formation. In L. leptolepis, there was a difference of
about 10 days in the time of differentiation of floral organs among individual trees.

(4) Differences according to the position bearing flower buds: It was recognized in Ch. obtusa that the
time of beginning of flower bud formation on the lower branches of a tree is about 10 days earlier than
that on the upper ones. A similar difference in time of flower bud formation due to the position of the
crown or branch in the same tree was also found in C. japonica.

(5) Difference according to the time of gibberellin treatment: The time of flower bud formation and the
development of flower buds in C. jeponica were greatly affected by the time of gibberellin treatment.
As compared with the treatments in August and September, the treatments in June and July took longer
time until flower bud formation, but the growth and development of flower buds were better. In general,
the flower buds induced by treatment with gibberellin in the period from June to September developed
normally. However, the flower buds induced by the October treatment did not develop normally and the
pollen grains were formed in the next early spring. Consequently, the time of flowering was delayed
and some non-flowering flower buds were produced.

4. Mechanism of sex reversal in flowers.

(1) It was known that the mechanism of sex reversal of male flowers to female in pines differed with
the stage of the floral development. If feminization is induced at the early stage of development of male
flowers, rudimentary stamens differentiate into bract scales or the bract scales differentiate directly
in the periphery of floral axis, and the male flowers develop into the female flowers. Ovuliferous scales
and ovules are formed in the following spring. When feminization is induced after anther formation, the
male flowers are reversed into the female flowers as the result of the fact that the anthers adhere to
the floral axis and differentiate into both bract and ovuliferous scales, and ovules are formed in the
ovuliferous scales. In C. japonica and Ch. lawsoniana, the following two modes of sex reversal of male
flowers to female were recognized. One of them is the case in which ovules are secondarily formed in
the axil of stamens. The other is the case in which anthers differentiate directly into ovules. In the
latter case, however, the feminized flowers did not develop into cones, although they flowered.

(2) Sex reversal of the flower from female to male in P. densiflora seems to occur by the fact that
the formation of ovuliferous scales is inhibited and anthers differentiate in rudimentary bract scales.

(3) Judging from the process of development of floral organs and the mechanism of flower sex reversal,




(4)

it may be considered that the female flowers of conifers are not an inflorescence but a simple flower.

II. Physiological studies on flower bud formation and flower sex differentiation.

1. Auxins and gibberllin-like substances present in the shoots of conifers.

Auxins and gibberellin-like substances in the shoots of conifers were bioassayed by the pine hypocotyl
test and the rice seedling test. As the result, both auxins and gibberellin-like substances were found
in almost all species examined. When developed with ammoniacal iso-propanol, four kinds of auxin
activities were detected in each of the neuiral, acid and aqueous fractions. Among these, three promoting
zones, found at Rfs 0.4~0.5 (Factor I) and 0.6~0.7 (Factor II) in the acid fraction and at Rf 0.2
~0.5 (Factor IM) in the aqueous fraction, were especially remarkable. The Factor I corresponded to
the Rf value of TAA developed at the same time, but the others could not be identified. On the other
hand, by the rice seedling test four gibberellin-like activities were found at Rfs 0~0.3, 0.4~0.5, 0.6
~0.8 and 0.8~1.0, while a growth inhibiting activity was detected at Rf 0.5~0.8. The activity of Rf
0.6~0.8 seems to be attributed to the known gibberellin A.

(2) The shoots of conifers contained relatively higher concentrations of auxins and their total contents
were equivalent to 41~286 ug IAA per 100 g fresh weight. The content of auxin in each fraction was
abundant in the following order: aqueous fraction > acid fraction > neutral fraction. The amount of
gibberellin-like substances in shoots of conifers was estimated to be equivalent to 0.03~1.63 ug GA;
per 100 g fresh weight.

2. Relation between flower bud formation and endogenous growth substances.

(1) From the comparison of endogenous growth substances between the flower-induced and non-flower-
induced trees by gibberellin application, it was known that the two auxins located at Rf 0.5~0.8 in
the neutral fraction and at Rf 0.6~0.7 in the acid fraction gave higher activity in the latter, especially
in the Pinus species. On the water-soluble auxins, gibberellin-like substances and inhibitors, however,
there were found no qualitative and quantitative differences between the two tree groups.

(2) Considerable changes occurred on growth substances in new shoots of C. japonica in relation to
flower induction by girdling or gibberellin treatment. Factor I (Rf 0.4~0.5) in the acid fraction,
water-soluble auxins and gibberellin-like substances tended to decrease after girdling or gibberellin
treatment. On the contrary, Factor I (Rf 0.6~0.7) in the acid fraction increased suddenly and rapidly
at the time of flower initiation. On the other hand, growth inhibiting substances, especially inhibitor g,
tended to increase after the treatment. Exogenous gibberellin A absorbed into the shoot by foliar spray-
ing was consumed in that condition not converting into other gibberellin-like substances. However, a
considerable amount of it was found even after 33 days in the shoot.

(3) It was shown that auxins in the bud of P. densiflora varied according to tree ages. Factors I and
I, especially Factor II, in the acid fraction were small in young seedlings and abundant in mature
trees. On the contrary, aqueous auxins had the highest concentration in young seedlings.

The state of appéarence of the Factor Il was particularly watched in relation to flower bud formation
in conifers.

3. Relation between flower bud formation and nutrients in shoots.

(1) Noticeable changes occurred on chemical constituents in new shoots of C. japonica in relation to
flower induction by gibberellin treatment. The contents of water and nitrogen tended to decrease after
the treatment, but the contents of reducing sugar, non-reducing sugar, total sugar, total soluble carbo-
hydrate and insoluble carbohydrate, to increase. Consequently, the C-N ratio was greater in the treat-
ment than in the control. Among these constituents, the change of water, nitrogen and insoluble carbo-
hydrate occurred prior to flower bud formation, but sugars seemed to increase after flower bud for-

mation.
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(2) In girdling treatment, the change of constituents in new shoots of C. japonica was more evident as
compared with gibberellin treatment. The contents of water and nitrogen decreased after girdling, but
the contents of reducing sugar, total sugar, total soluble carbohydrate and insoluble carbohydrate in-
creased. The change of these constituents occurred prior to flower bud formation. A high correlation
was recognized between the number of flower formed and the content of these chemical constituents.
(3) In L. leptolepis, the contents of water, nitrogen and phosphorus in dwarf shoots decreased after
girdling, but those of reducing sugar, total sugar, starch and potassium increased. Among these, the
change of water, starch, nitrogen and phosphorus occurred prior to flower bud formation. Especially
the change of water, starch and nitrogen was remarkable.

From the above results, it is suggested that the induction of flower bud formation in conifers is closely
connected with the decrease of water, nitrogen and phosphorus contents and the increase of insoluble
carbohydrate (starch) content in shoots.

4. Relation between flower sex differentiation and endogenous growth substances.

(1) The content of auxin and inhibitor in pines was greater in the bud bearing female flowers than in
that bearing male flowers. Likewise in the new shoots it was also greater in the female flower bearing
parts than in the male parts. These differences were distinctly recognized on the growth substances
of acid and aqueous fractions.

(2) The content of auxin in pine shoots was increased by pinching new shoots, by which the sex re-
versal of male flowers to female is induced. The increase was especially marked on Factors [ and [
in the acid fraction and on Factor I[ in the agueous fraction. Acid auxins increased rapidly, and aqueous
auxins gradually after pinching.

From these results, it may be concluded that, in conifers, female flowers are formed in a condition of
higher auxin levels than male ones.

5. Relation between flower sex differentiation and nutrients in shoots.

The contents of water and nitrogen in the shoots of C. japomica were greater in the female flower
bearing parts than in the male ones. They also were greater in female flowers than in male ones.
With regard to the contents of carbohydrates of sugars, starch, etc. and the C-N ratio, however, no
definite result was obtained, although in flowers these contents and the C~N ratio were greater in male
than in female. From these results, it may be said that the content of nitrogen in the shoot is closely
associated with the sex expression of Cryptomeria flowers. It is presumed that female flowers are
formed in a condition of higher nitrogen level than male ones.

[l. Studies on artificial control of flower bud formation and flower sex differentiation.

1. Chemical control of flower bud formation.

(1) Effect of growth regulators: The effects of 24 kinds of growth regulators on flower bud formation
were examined, using 22 species belonging to the Pinaceae, Taxodiaceae and Cupressaceae. The effect
of growth regulator.s on flower bud formation differed widely with their kind. Each separate application
of auxins (IAA, NAA, etc.), inhibitors (TIBA, CCC, etc.), helminthosporoel, kinetin, ethrel, uridylic acid,
uracil, DNA, etc. did not induce the flower bud formation of conifers. However, gibberellins markedly
promoted the flower bud formation of many species of the Taxodiaceae and Cupressaceae. RNA tended
to promote a little the flower bud formation of P. densiflora and C. japonica.

(2) Control of flower bud formation by the foliar application of gibberellin: It was known that there
was a great difference in the effect of gibberellin according to the internal conditions of the tree and
the method of gibberellin treatment.

(a) Gibberellin markedly promoted the flower bud formation of many species of the Taxodiaceae and

Cupressaceae, but it was little effective as to the flower induction of Pinaceae species. The effect of
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gibberellin also varied widely with individuals in the same species. Especially the variation was re-
markable in immature trees.

(b) The. effect of gibberellin varied with tree age. In C. japonica, the flower buds were born by spray-
ing with gibberellin on the current year old seedlings which do not bear flowers naturally. But the
promoting effect of gibberellin was greater on old trees than on young trees. In the current year's
seedlings, most of the flowers born by gibbereliin treatment were male flowers, but the number of
female flowers and the ratio of female flowers to male ones increased with the increase of tree age.
Furthermore, in old trees the formation of female flowers ‘was promoted with gibberellin of lower con-
centrations as compared with young trees. Such tendencies were also recognized in M. glyptostroboides
and Ch. obiusa.

(¢) In foliar spraying, gibberellin induced the flower bud formation of Cryptomeria and Metasequoia at
the concentrations above 10 ppm, and that of Chamaecyparis at the concentrations above 50 ppm. The
flower bud formation of Thujopsis dolabrata was promoted at a concentration of 500 ppm. In general,
flower bud formation, especially the formation of female flowers, was promoted with the increase of
concentration of gibberellin. Such a tendency was especially recognized in young trees.

(d) The effect of gibberellin on flower bud formation varied with the time of gibberellin application.
The flower bud formation of C. japonica occurred by spraying with gibberellin in the period from June
to October. But male flowers were most abqndant when applied in July, and female flowers, when applied
in September. For the flower bud formation of M. glyptosiroboides, the continuous treatment from June
to August was more effective than the treatment of each month. In Ch. obitusa, the most effective time
of gibberellin application was July for the induction of male flowers, and August for that of female
ones. In general, there was a tendency that the favorable time of gibberellin application for the induction
of female flowers was later than that for the induction of male flowers.

(e) Flower bud formation by gibberellin was affected by manuring. The formation of female flowers in
C. japonica was promoted by manuring prior to gibberellin application. Especially the application of
nitrogenous fertilizer was effective in the promotion of female flowers. However, the formation of male
flowers was a little hindered by manuring, except for the NPK application.

(f) Flower bud formation by gibberellin also was affected by the additional application of other growth
regulators. In C. joponica, more promotion of flower bud formation occurred when auxin was applied
after gibberellin. IAA and IBA still more enhanced the formation of female flowers by gibberellin at a
concentration of 200 ppm, and NAA and 2,4-D, at the concentrations under 100 ppm, but they were
ineffective or inhibitive in the formation of male flowers. Although using gibberellin with kinetin or
nucleic acids and the related substances did not enhance gibberellin-induced flower bud formation in
C. japonica, the additional application of DNA tended to stimulate slightly the flower bud formation of
P. densiflora. MH and TIBA inhibited gibberellin-induced flower bud formation in C. japonica when
applied at high concentrations. However, the combined treatment of gibberellin and TIBA tended to
promote a little the flower bud formation of P. densiflora.

(3) Control of flower bud formation by the trunk-treatment of powdered gibberellin and the combined
treatment of gibberellin and girdling.

(a) Flower bud formation in young trees of Ch. obtusa and Thujopsis dolabrate was markedly promoted
by imbeding the powdered gibberellin of 20~25 mg per tree in the cambial region of the trunk. The
method of trunk-treatment was more effective at smaller quantity of gibberellin as compared with the
method of foliar spray.

(b) All of girdling, gibberellin, and the combined treatments of girdling and gibberellin promoted flower

bud formation in young clones of Ch. obiusa. Among these treatments, however, the combined treatment
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of girdling and gibberellin was most effective, followed by the treatment of gibberellin. Gibberellin
showed greater effect when 20 mg was applied to a tree. Regarding the time of gibberellin application,
the July and August treatments were effective for the induction of male flowers, but the August treat-
ment was more effective for the induction of female flowers. There was some difference in the effect
of artificial treatments among clones. Generally, the effect of these treatments seemed to occur strongly
in clones which bear more flowers naturally. As the results of gibberellin treatment and the combined
treatment of girdling and gibberellin, the trees bore a large number of flowers on the whole of the
crown. Male flowers were most abundant in the middle part of the crown, but there was no definite
tendency in the distribution of female flowers within the crown.

(4) The fertility of pollen and seeds obtained by gibberellin treatment: In Cryptomeria and Cupressaceae
species, generally the pollen grains produced by gibberellin treatment were morphologically normal, and
as a result of artificial germination test they showed as high a germination pcecentage as natural
pollens. However, there was an instance of bad germination of pollen when high concentrations of gib-
berellin were applied to young seedlings. The pollen grains of M. glyptostroboides did not germinate
on artificial culture medium. In young seedlings, the size and weight of cones and seeds produced by
gibberellin treatment were smaller and lighter than those of naturally born ones, but in mature trees
such differences were hardly to be found. The seeds yielded by gibberellin treatment germinated nor-
mally on artificial medium and showed as high fertility as natural ones.

2. Control of flower bud formation by mechanical treatments.

(1) Flower bud formation in C. japonica was markedly promoted by girdling and banding treatments. The
girdling was most effective when applied in June and July, and the banding, when in June. The promoting
effect of girdling occurred strongly on the flower formation the same year, but that of banding, on the
flower formation the next year. There was some difference in the effect of girdling and banding among
individual trees. The effect of girdling was greater on old trees than on young trees. Manuring to young
trees tended to check the promoting effect of girdling on flower bud formation.

(2) Girdling the trunk of young trees of L. leptolepis promoted the formation of male flowers markedly,
but it was only a little effective in the formation of female flowers. There was a great difference in the
effect of girdling among individual trees. Girdling or banding the branch, in general, did not bring about
good results in flower bud formation. As a result of girdling the trunk, male flowers were born on
the whole of the crown, being most abundant in the middle part of the crown, while female flowers were
found only in the upper part of the crown. With regard to the state of bearing of flower buds on the
branch, male flowers were born in 1~5 year-old parts of the branch, being most abundant in 2~3
year-old parts. On the other hand, female flowers were predominantly produced in 2-year-old part of
the branch.

(3) Pruning in young clones of the plus tree of P. densiflora and P. thunbergii increased the number
of flowers and shoots. In P. densiflora, a strong pruning (pruning new shoots of main trunk, main branch
and sub-branch) was most effective to increase male flowers, and a mediate pruning (pruning new shoots
of main trunk and main branch), to increase female flowers. In P. thunbergii, on the other hand, the
strong pruning was most effective to increase both male and female flowers. As the result of pruning,
the number of both male and female flowers increased in the different parts of the crown. Further the
number of flowers per shoot increased. So it is considered that the promotion of flower bud formation
by pruning is not due only to the increased number of shoots. The effect of pruning seemed to differ
pretty much according to clones.

3. Chemical cgntrol of flower sex differentiation.

(1) In C. jeponica, sex reversal of the flower from male to female was induced by pinching the new
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shoots above the portion bearing male flowers and continuously by spraying with gibberellin-in the
period from early August to mid September. However, it did not occur by each separate treatment of
pinching new shoots or spraying with urea, IAA, NAA or 2,4-D. When gibberellin was sprayed together
with urea or auxin, the urea or auxin enhanced the effect of gibberellin on sex reversal of male flowers
to female. Among the treatments tried, the combined treatment of pinching new shoots and spraying with
gibberellin and urea was most effective in the induction of the feminized flowers. Gibberellin was effec-
tive at the concentrations of 10 to 50 ppm, urea at a concentration of 1 %, NAA at a concentration of
10 ppm and TAA at a concentration of 100 ppm, respectively. There was a great difference in the effect
of artificial treatments on flower sex differentiation according to individual trees and the state of
branches. Sex reversal of male flowers to female occurred mainly on vigorous shoots. Completely femi-
nized flowers and partially feminized flowers were observed in the feminized flowers induced by gib-
berellin. The completely feminized flowers grew normally, and produced fertile seeds.

(2) Using young trees of L. leptolepis of which flower bud formation was stimulated by girdling, growth
substances were injected into the trunk immediately after flower bud formation (in the period from late
July to late August). As the result, the number of female flowers was greatly increased by injecting
with NAA. NAA was most effective when 100 mg applied to a tree. Most of the female flowers were
found on the branches of the upper part from where NAA was injected. It is considered that the in-
crease of female flowers attributes to the fact that rudimentary male flowers are developed into female
flowers with NAA.

4. Control of flower sex differentiation by mechanical treatments and other methods.

(1) In P. thunbergii, a strong defoliation treatment (picking off all 2-year-old needles, and 1-year-old
needles setting on the middle and lower parts of shoots) before the meiosis of pollen mother cells
caused sex reversal of male flowers to female. However, the feminized flowers did not grow normally
and did not flower.

(2) In P. densiflora, sex reversal of male flowers to female was induced by pinching the winter bud or
new shoot above the portion bearing male flowers. The effective time of the pinching treatment for the
sex reversal to female was from early October to mid April of the next year, but the treatment of early
October, that is immediately after flower bud formation, was most effective.

(3) In P. densiflora, sex reversal of lateral male flowers to female occurred by covering the shoot
with white or brown colored paraffin paper bags, and sex reversal of terminal female flowers to male,
with brown colored paraffin paper bags. On the other hand, in P. thunbergii a sex reversal of the flower
from male to female was induced by covering the shoot with dual bags of white and red colored paraffin
papers. Covering the shoot with glass paper bags was not effective in the sex reversal of the flower.
The sex reversal occurred when the bagging treatment was begun during the period form early March
to early Abril in P. densiflora, and in early March in P. thunbergii.

(4) Flower sex differentiation in P. densiflora was affected by manuring. When the trees were densely
planted, sex reversal of male flowers to female occurred by only manuring with ammonium sulphate or
superphosphate of lime. Double application of nitrogenous and phosphatic fertilizers tended to increase
the percentage and number of flowers which made sex reversal to female, as compared with separate
application of them.

(5) The effect of artificial treatments on flower sex differentiation of pines seemed to vary greatly
with individual trees or the state of branches. Sex reversal of male flowers to female were mainly
observed on the main shoot of main trunk or vigorous side branches, while sex reversal of female
flowers to male seemed to occur on weak side shoots. Completely feminized flowers and partially fe-

minized flowers were observed in the feminized flowers induced by artificial treatments. Excepting the
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case of defoliation treatment, the completely feminized flowers flowered and developed into cones. The
size of cones and seeds produced by sex reversal was smaller than that of naturally born ones, but
there was no great difference in seed fertility.

IV. Conclusions.

As mentioned above, in the present research the flower bud formation and flower sex dirferentiation of
conifers and their artificial control were studied. As the results of fundamental studies, the time of
flower bud formation, the developmental course of flower buds, the mechanism of sex reversal in flowers,
etc. were made clear. Moreover, the relation between flower bud formation or flower sex differentiation
and endogenous growth substances or nutrients in the tree body was elucidated to some degree. In the

" artificial control of flower bud formation and flower sex differentiation, it is important that artificial
treatments are practised on a full undersanding of the results obtained by the fundamental studies.

- The flower bud formation and flower sex differentiation of conifers can artificially be controlled by
the treatment of chemicals, mechanical treatments, manuring, etc. However, the method which produces
flowers without fail on young trees is the gibberellin treatment only. From a practical stand-point, for
the promotion of flower bud formation of Taxodiaceae and Cupressaceae species the application of gib-
berellin is most favorable, because the flower bud formation of these species is easily induced with
gibberellin. There is no need for worrying about the after-effects of gibberellin on the fertility of
pollen and seed and the growth of seedlings. Regarding the control of flower bud formation and flower
sex differentiation of Pinaceae species, we were unable to find the method which would unmistakably
produce both male and female flowers on young trees. However, since P. densiflora and P. thunbergii start
to produce flowers at a comparatively young age, pruning new shoots is considered to be favorable for
the control of flower bud formation in the seed orchard of pines. The pruning is effective not only in
the promotion of flower bud formation but also in the adjustment of tree form. Therefore, it is of great
utility., Although the flower bud formation and flower sex differentiation of L. leptolepis which produces
only male flowers at young stage can be controlled to a considerable degree by the combined treatment
of girdling and naphthaleneacetic acid, there remains the further question as to the application of this
method to forest practice. For the control of flower bud formation and flower sex differentiation of
Pinaceae species, further study is required. In particular, we must make efforts to develop the method

which can easily and surely produce flowers on young trees.
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(28, HETEEE; 24, MEEZE)
Fig. 1.
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Diagnoses of flower bud formation in conifers.
1~5 . P. densiflora (3, male flower bud; 5, female flower bud). 6 ~ 9

L Cr. japonica (7, male flower

bud; 9, female flower bud), 10~14 1 M. glyptostroboides (12, male flower bud;14, female flower bud). 15~16
. S. sempervirens (16, male flower bud). 17~21: Cu. lanceolata (19, male flower bud ;21, female flower
bud). 22~24 . Ch. obtusa (23, male flower bud;24, female flower bud).
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Table 2. Time of flower bud formation in conifers

# & I 1 1 iF
[} piii) Male flower bud Female flower bud
Species B # % b M bapie: Gl I R N - S | S paglaiiin
Beginning End Period Beginning End Period

THTY 9 A L& _10AHMmHE H Days| 9 Bt _ 108 @& H Days
P. densifiora early Sep. mid Oct. 50 mid Sep. mid Oct. 40
bawy 9 LA _10A A 5 9 A A _ 10 f A "
P. thunbergii early Sep. mid Oct. mid Sep. mid Oct.
A ¥ 6 A FH_9ATH 100 TAmE _ 9 ATH %
Cr. japonica late June late Sep. mid July late Sep.
aygv¥y 8 AmA 108 TFHa 80 8 ATFTA_9ATH 40
Cu. lanceolate mid Aug. late Oct. late Aug. late Sep.
AEEA4LT * 8§ A a9 A L4 30 9 A L& _9 A TAHE 20
M. glyptosiroboides mid Aug. early Sep. early Sep. late Sep.
€347 % s A wmA _ 9 A HA 20
S. sempervirens mid Aug-. mid Sep. -
S 7 B LA _ 9 B HA 30 7 HTHE _9Y A TA 70
Ch. obiusa early July mid Sep. late July late Sep.
n-ylesF 6 AmA? _ 9 A £ 8 90 7 B LM _ 9 A& A 30
Ch. lawsoniana mid June early Sep. early July mid Sep.

% o~LY ek 5ETE The flower bud formation was induced by spraying with gibberellin.
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Fig. 2.

Pinus densiflora.

Initiation and development of male flower buds in

A ~B ! Initiation of male flower primordia in the axil of cataphylls;
July 15. C : Male flower primordium enveloped with protective hood

scales ; August 25. D . Flower bud of differentiation stage.

The growing point becomes thick; September 15. E Leaf bud; Sept-
ember 15. F ! Initiation of stamen primordia; September 15. G: Initi-
ation of archesporium; October 25. H . Male flower bud collected in

late November. I: Arc}lesporial cell; November 25. J! Pollen mother

cell; April 15. K ! Mature pollen grain;May 4.
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Fig . 3.Initiation and development of female flower buds in
Pinus densiflora.

A: Primordia of female flower on bud; August 25.B~C: Flower buds
of differentiation stage. The growing point becomes thick; September 15.
D: Female flower bud enveloped with hood scales; September 25.E:
Initiation of bract scale primordia; October 5.F: Female flower bud
in late November. G: Leaf bud; November 15. H: Initiatin of ovuliferous
scales in the axil of bracts; March 25.I: Initiation of ovular primordia;
April 15. J: Ovule at flowering time; April 26. Differentiation of the

integument and the nucellus is seen.
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Table 3. Developmental process of ‘flower buds in Pinus densiflora

1t 23 Eio ) i (5 R |
Flower bud Developmental process Time
TESF RS EI THA LR _9 A LA
Differentiation of floral primordia early July early Sep.
TEZES L 9 A LA 108 F48
Floral differentiation early Sep. mid Oct.
O F HE U~ LBEEAIA 9 B dha
Male Initiation of rudimentary stamens mid Sep.
falEra s 1LBRIA 1 0 A k4
Initiation of archesporium early Oct.
WA LA _UNUATAH
N e early Oct. late Nov.
Division of archesporial cells 3 AL _4 B A
early Mar. early Apr.
TER R T nk A 4 A A
Formation of PMCs mid Apr.
TEROTE A 4 A E _4 ATH
Formation of pollen grains mid Apr. late Apr.
TE R E S (LE 8 B TH _10AR8 kA
Differentiation of floral primordia late Aug. early Oct.
e Tt F b= iglatl 9 B _10H &g
Female Floral differentiation mid Sep. mid Oct.
Higk > LBRRAIH 0 A k8 3 A Lt4A
Initiation of bract scales early Oct. early Mar.
o UBBIA A 3 A # 8
Initiation of ovuliferous scales mid Mar.
Bk L 4 A _4ATH
Differentiation of ovules mid Apr. late Apr.
. S 4 A THE _5 A LA
B e 0 Flowering time late Apr. early May
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Table 4. Developmental process of flower buds in Pinus thunbergii

1t #F F# ) 8 B 3 i
Flower bud Developmental process Time
TEEIRES LBRA A T Ak 4f
Initiation of floral primordia early July
MU~ MU 9 A & |
Initiation of rudimentary stamens mid Sep.
e ¥ fals s BatA 108 &8
Male Initiation of archesporium early Oct.
WA LG _11ATAH
Bl am e o244 early Oct. late Nov.
Division of archesporial cells 2 ATH _3 A da
late Feb. mid Mar.
TERI BT BRAH 3 ATHA _4 A Lka
Formation of PMCs late Mar. early Apr.
TERTE R 14 A LA _ ¢+ AHg
Formation of pollen grains early Apr. mid Apr.
TEFIREL L BRI 8 AT H
Initiation-of floral primordia late Aug.

e 18 F Rk S CBRA I WA L&, 2ATH
Female Initiation of bract scales early Oct. late Feb.
TR b BAA 2 A TH
Initiation of ovuliferous scales late Feb.

FRERS3UHA 4 AL _4 A WA
Differentiation of ovules early Apr. mid Apr.

o A R HE _4¢4 B TH
A 1t 0 Flowering time mid Apr. late Apr.

HEUNDFEEPDT 2, LD A OMHE
& b Ig- CRIEMICHETL, 8 Hoikdh b E TicidilE
OB ICRRASHE L~ s h 3, UL, Z0O8]
T 75 O O T RIFER i SRR 2 ia 0 %, 18
FE Ok 8 A, TaIL vED Mz, bk
HENTHET L, 9 A B o icha B2
H»oNb, 9 A, THIREBHEGSRITCEZ L5,

TEIE 8 Hipan 5 9 A OZMIIcmESZ L
T, 9 A MOEEN IR HEES 5, S0
H LB n2 2Bk 4 % . WEDEL118 ik
SRHMCE U CEIEL, TEHEEE T 2, TR 2
A, THWE BN 2BEET 5. F—08mE0
813 3 B LA~ THOR$IcEE sz, 3HDKbY
IRV TERISER S 5 o RETERNIE Z D18 2H
IKERUT, 4 AL, P4 Biessz < hiE
U, BREJEMNCERT 2, MEGHOIENSIocid—->
ORIEEFEE &, Wl rhosie, EhEmaosst
HODOMEY & 55, BITEENIDLE & 72 GRILT 3,

BATERA X 4 H20BtEHTH %,

(2) METEZE

7RI LU TERE 1 8 Hpfic /s 2 & EE S~
AL, HERTHIENIZTOEOTEEBELEL £5,
AR AR SO TR DRESLLTL 5, Hilh
ODAITEB O T & FEAKIEM 12T 5, 9H
TR E O NRIGEROMIIE A LT, g O R
WIS B, FEEEOFEISBREIEE O T~ i O Eil
DOgICMET 505, 108 It L § 3w 5
N3, ULdl, SmficdEmansn, oy
Bz ogEIL, BED 3 A LOEE TRk ORET
%, SHTE~4ALANCE2 &, FEO ARSI
BBk DIFEZESBFILLTL %, BEROFEZIZZ DBFHEH L
T, BETEOEFTICERE BRI T 3, BONEOKE
JEHIIE BRI O b b EHITE D 5 B2 S 5 &
5Th 5%, PEIEHRIZ 4 A20HETH %,
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Fig. 4. Developmental process of male flower buds in Larix

leptolepis.

A: Leaf bud; August 4. B: Flower bud. The growing point becomes thick;
August 4. C: Initiation of stamen primordia; August 14. D~E: Initiation;
of archesporium; August 24. F~G: Male flower buds collected in early
September. H: Male flower bud collected in late September. I~J: Male
flower buds collected in mid October. K~L: Male. flower buds collected
in early April.
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Fig. 5. Developmental process of female flower buds in Larix
leptolepis.

A: Flower bud; August 4. B~E: Initiation and development of bract scales;

B~C, August 14; D, August 24; E, September 14. F~G; Initiation of
ovuliferous scales; September 27. H~1: Female flower buds collected in
mid October. J~K: Female flower buds collected in mid February. L~M:
Initiation of ovular primordia; late March to early April. N~O: Ovules
at flowering time; April 21. Differentiation of the integument and the

uncellus is seen.
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Table 5. Developmental process of flower buds in Larix leptolepis

v O fE ¥ 0 R F & A&

8 W A H

Date of collection(m.d.y.)

8. 4.
1964

8. 14.
1964

8. 24.
1964

9. 3.
1964

9. 14.
1964

9. 20.
1963

9. 27.
1964

10. 7.
1964

10.16.
1964

10.27.
1964

11.11.1964

2.1.1965

2. 15.
1965

3. 4.
1965

3..20. | 4. 3.
1965 1965

4. 21.
1965

5 K

Tree no.

o

No.
7 9 15

No.
7 9 15

No.
79 15

No.
7 915

No.
7 9 15

HEA T
HE=
WA

No.
7 9 15

No.
7 9 15

No.
7 915

No.
7 915

No.
15

No.
7 9 15

No.
7 9 15

No. No.
7 9 157 9 15

No.
7 915

N

Male flower bud

&= b4
Number of buds inves-
tigated
i3 ¥ a2 1k
Floral differentiation
# UL o~ & ik
Differentiation of ru-
dimentary stamens
R O OB o It
Differentiation of
archesporium
EH a8 EEBEREK
Formation of PMCs
WHOHE L HH
First metaphase of
meiosis
Mg F ' R
Formation of pollen
tetrads
1t ¥ ¥ 172
Formation of pollen
grains

101010

10105

5

101010

8 1010

101010

34

10 76

101010

101010

101010

101010

10

10

101010

101010

101010

101010

101010

101010

101010

10

10

101010

10 910

101011

101022101010

7 19 1010

101010

101010

& B

Female flower bud

#H = ®

Number of buds inves-
tigated

it I i) 1t

Floral differentiation

H B Va) it

Differentiation of
bract scales

HH Bt b 1t

Differentiation of ovu-
liferous scales

i ® b2y 1t

Differentiation of ovu-
lar primordia

R RO DS

Differentiation of in-
tegument & nucellus

10

10

10

10

10

10

10

10

10

10

10

10

12

10

10

10

10

10

10

10 10
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Fig. 6. Initiation and development of male flower buds in
Cryptomeria japonica.

A: Initiation of male flower primordium in the axil; July 6. B: Flower
bud of differentiatiation stage; July 6. C: Initiation and developmement
of stamens; July 20.  D~F: Initiation and development of archesporium;
late July. G: Male flower bud collected during late August to early Sep-
tember. H: Archesporial cells; early September. I:Male flower bud col-

lected during early to mid October. J~O: Pollen mother cells and their

meiosis; early to mid October. P~Q: Anther and immature pollen grain;

early November. R: Mature pollen grain; mid December.
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A LRDEOF (7 B208), B MERIHOTESE (7 A208), C: tHiDTE
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LU ek & CEBOREESED b5, H:LLAPOOKE (1 @ A4
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Fhg. 7. Initiation and development of female flower buds in
Cryptomeria japonica.

A: Bud of undifferentiation stage; July 20. B: Bud of early differenti-
ation stage; July 20. C: Bud of differentiation stage; August 6. D: In-
itiation of bract scales; August 19. E: Initiation of ovular primordia in
the axil of bracts; August 30. F: Differentiation of ovules into the in-
tegument and the nucellus; September 22. G: Female flower bud in mid
October. Ovules which completely differentiated the integument and the
nucellus and the primordia of ovuliferous scales are observed. H: Ovu-
les in mid November. 1: Normal development. 2: A case of GA treat-

ment in September. 3~ 4;Cases of GA treatment in October.
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Table 6. Developmental process of flower buds in Cryptomeria japonica
]
i3 it i i3 ®
Male flower bud Female flower bud
— j R
. i R 1t L3 i) i 1 1k # R 1E fe e B
AEAHA S5 | F | v E|®| 8 B9 X g | &% | K
# it a7 ~ #H % B 1t Vi) a 7 &
1t 2 & H 5 1t 1t 1t 23
1t i) i) N
Date it | ¥ D)
% i
it
w -Lg(
s E
«
. 3| Z
g £ " g | B
gl 2]l 88 R = I
15182 . s | 5l 8
sl I EIE G 2] |8l s]Cls] e
=2 S = < -~ — s S 3} — o
@ = ‘o e~ © S) a 0 B pe) s g el
g = .8 £ a o - ] 5 8 8 2 k=t
2 @ = — . S S 2 2 & e e e
— 5] 5] ° 3] = o © 3] © 3] ]
(m.d.y.) ° &= 3 . . g g S & b - . .
Sl Bl ElEls 58 s BB E T E
Z pn] A a =] fxe =0 Z jn] [ =] [ [
6. 25. 1961 15 15 10 10
7. 6. ” 7 5 3 10 10
7. 20. ~ ” 5 5 5 10 7 3
8 6. 7 ” 5 5 5 10 1 7 2
8. 19. ~» ” 5 5 5 10 4 6
8. 30. ~ ” 3 5 7 12 1 4 5 2
9, 11. ~» ” 2 4 9 15 1 2 9 3
9. 22. » ” 1 2 7 5 15 3 8 4
10. 5. ~» ” 1 5 7 2 15 1 5 9
10. 14. ~» ” 5 5 5 15 N 1 14
10. 30. ~ ” 3 12 15 15
11, 12, ~» ” 15 15 15
11. 24 ” ” 15 15 15
6. 26. 1959 15 5 10 15 15
7. 10. ” 5 5 5 15 13 2
7. 20, ” 5 5 5 15 4 7 4
8 4. ” 3 5 7 15 1 6 8
8. 19. ~» ” 5 10 15 1 3 11
9. 4. » ” 3 12 15 1 1 10 3
10.10.1959 (No. 1 ) ” 1 14 15 15
10.10. .~ (No.2) ” 15 15 15
6. 25. 1958 15 10 5 10 10
7. 2. » ” 8 5 2 10 10
7. 9. # ” 6 5 4 10 10
7. 22, # ” 5 5 5 10 6 4
8 8 ” 5 5 5 15 1 6 6 2
8. 21. ~» ” 4 5 6 15 2 4 7 2
8. 29. ” 2 5 8 15 1 4 6 4
9. 10. ~ ” 3 7 5 —
9. 20. ~ ” 5 5 5 15 5 10
4 11
15
15
| 15
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Fig.
lanceolata.

8. Development of male flower buds in Cunninghamia

A: Bud of undifferential stage; August 6. B: Bud of early different.iation
stage; August 6. C, D: Initiation of flower primordia in the axil of bud
scales; August 25. E: Flower bud of differentiation stage; August 30. I
Initiation of stamen primordia; September.15. G: Initiation of archesporium;
October 7. H: Male flower bud collected on November 5. I: Archesporial
cell; November 5. J: Pollen mother cell; February 20. K: Mature pollen
grain; April 7.
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Fig. 9.Development of female flower buds in Cunninghamia lanceolata.
A: Leaf bud; September 18. B: Flower bud of differentiation stage; Sep-
tember 18. C: Leaf bud; October 7. D: Initiation of bract scales; October
7. E, F: Initiation of ovular primordia; November 5. G: Female flower bud
collected on November 25. H: Rudimentary ovule on November 25.1: Rudi-
mentary ovule on February 20. J: Rudimentary ovule on March 6. K:
Ovule which completely differentiated the integument and the nucellus,

and ovuliferous scale primordium; March 24.
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Table 7. Developmental process of flower buds in Cunninghamia lanceolata
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* ZEDF %/RT, Showed the number of buds.
() EHO¥%RY, Showed the number of leaf buds.
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Fig. 10, Developmental process of male flower buds in Metaseluoia

glypiosiroboides.

A~B: Undifferentiation stages; August 5. C: Early stage of floral differ-

entiation;August 15. D: Floral differentiation stage; mid to late August.

E~F: Initiation and developmelnt of stamen primordia; late August to early

September. G: Initiation of archesporium; early to mid September. H:

Archesporial cell; September 15. I: Male flower bud at pollen formation ,
stage; late October. J: Pollen mother cell; October 15. K: Pollen grain;

October 24.
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Fig. 11. Developmental process of female flower buds in

Metasequotia glyptostroboides.

A: Undifferentiation stage; August 15. B~C: Leaf buds; late August to

early September. D: Floral differentiation stage; September 5. E~TF;: Leaf

buds; September 15. G: Formation of bract scales; September 15. H: Initi-

ation of ovular primordia; late September to early October. I~J: State.of

ovules in early to mid October. K~L: Developmental state of female flower

buds and ovules in mid November.
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Table 8. Developmental process of flower buds in Metasequoia glyptosioboides

18 # ] B A = (S i
Flower bud Developmental process Time

pizEzZag e s A _9 A8 E£A

Floral differentiation mid Aug. early Sep.
wofE F AWl L= eSS cvpag | et 8 A TH _10A L&
Male Differentiation of rudimentary stamens late Aug. early Oct.
otk vkl A 8 A TH _10/444

Differentiation of archesporium late Aug. mid Oct.
TR EHRBaN B WA Lt _ 1A ESR

Formation of pollen mother cells early Oct. early Nov.
TEMTE AR WA M _11A S

Formation of pollen grains mid Oct. mid Nov.
=Sl 9y A kLA _9ATAH

Floral differentiation early Sep. late Sep.
i SV .= =il 9 A LA __10A E4F
Female Differentiation of bract scales early Sep. early Oct.
RERLER 9 A TA _10/3 &M
Differentiation of rudimentary ovules late Sep. mid Oct.
BRI & B OS5 L 0H LA _10A T

Differentiation of integument and nucellus early Oct. late Oct.
N 2 A TH _3 A LA

oA 1 0 Flowering time late Feb. early Mar.

F—9. a4 7 OREEHEORERR

Table 9. Developmental process of male flower buds in

Sequoia sempervirens

# " " E 53 1
Developmental process Time

T LI 8 A & f 9 H & A
Floral differentiation mid Aug. mid Sep.
L~ ZEiE b 8 A T A& 9 A F &
Differentiation of rudimentary stamens late Aug. late Sep.
ElEE b At 8 A F & _ 10A H 4
Differentiation of archesporium late Aug. mid Oct.
TEX R B 10 A £ & 11 AB k4
Formation of pollen mother cells early Oct. early Nov.
TEMIE 10 /A & & 11 A T 4
Formation of pollen grains mid Oct. late Nov.
pRALHA 3 A £ 8
Flowering time early Mar.

WA SRS, KETERNE 4 A LA EgRaHE 2
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WEROm oAb, BRI 4 AL, hREITH %,
(2) METEEE

WP TR M LR R i E R R R, LERA

BT B, ZLT, 8H TAEYHERROUS
B O PEESMET B, 108 LA B &, T
O PRI ORI 3538 U TIRER O FIE s 3E T %o

R DRI 10 A A, THNICHRE &BRoieMbd %, 11
A ERRE & B i saae b U IR B s v Do
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M--12. b/ ¥ OEIEEOFEEREE
ALRSLOFE (7B 6 H), B AMEMADTESE (7 H16H), C: HEL~DHML
(7 B24R), D : JaE GO 2ME (8 H30H), E : 108 H@0#EIEH. F i
F#ir (10815R), G kAR (2 A28H), H @ B#7EH (4 B 7H)
Fig.12. Developmental process of male flower buds in Chamae-
cyparis obtusa.
A: Bud of undifferentiation stage; July 6. B: Flower bud of differentiation
stage; July 16. C: Initiation and development of stamens; July 24. D: Initi-
ation'and development of archesporium; August 30. E: Male flower bud
collected on October 15. F: Archesporial cell; October 15. G: Pollen
mother cell; February 28. H: Mature pollen grain; April 7.

K—13. &/ % OWIEFORBEE

Ao (7 AL6A), B AMLIoIEE (8 A6 A) C, D@ EHORD
it (9 AL, df) E: BEBROME (1085 H), F 1 EREETROOE (108
14H), G : 11H HAIDIETES, B LBOOTELIEIED 5N 5,

Fig. 13. Developmental process of female flower buds in Chamae-

cyparis obtusa.

A: Bud of undifferentiation stage; July 16. B: Flower bud of differentiation
stage; August 6. C, D: Initiation and development of ovuliferous scales;
early to mid September. E: Initiation of ovular primordia; October 5. F:
Differentiation of rudimental ovules into the integument and the nucellus;

October 14. G: Female flower bud co"Ivlvected on November 12.
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Table 10. Developmental process of flower buds in Chamaecyparis obtusa

®% 1 A
Male flower bud Female flower bud
B
. AR || @ i’ F | 5%
FEAB HE | FE | ULIR | BB |E >l | B | B | R
Bl | g l~x | I B I RBIK | L D25«
P | 2 ook ot e % | p
it | 9 | g i
Date it | e D
% Vil
4
E
2 5| 3
5 8§ 2| 8
g , (RN
%) - 2 P 53 3
& = » < @ & -
s d:8 | Q| B4 A - - T A
5 - = 2 = = o g 5} 4 £
R Sl | Bl 2l | |8 8| &g
s| 8| 8| E| 2|y S| 5|5 | E|E|E|a)| ¢
3 = - - O = O = -3 I e -
° 5 = & o g — ° 5 B o & s I
ol sl 8l w5 2|8 5|5 %%
mayv) || £ FIICIE s E 5 %]
S| B E|E| 8 5] 5] g1 88|58 5]g
z jm] (@] [m] ] fxy [y Z ] A (] a [a]
7. 6. 1961 15 5 7 3 10 | 10
7. 20, 15 5 5 5 10 9 1
8 6. » 15 8 5 2 0 21 8
8. 19. =~ 15 5 8 2 10 10
8 30. « 15 3 7 5 10 6| 4
9. 11. ~ 10 3 7 10 4 6
9. 22, =~ 10 2 8 10 2 8
10. 5. =« 10 1 9 10 8| 2
10. 14. 10 10 12 3 61 3
10. 30. =~ 10 10 12 2| 51 5
1. 12.  » 10 10 12 2 1] 9
11. 24. o« 10 10 12 2 10
12. 26. =~ 10 10 10 10
2. 3. 1962 10 10 —
2. 15. 10 10 —
2. 28, o~ 10 10 —
3. 6. =« 10 10 —
3. 15, « 10 10 | —
4, 3. » +
4. 7. # H
4. 14, +
7. 7. 1962 10 | 10 10 | 10
7..16. =~ 10 9 1 10 | 10
7. 24, o~ 10 5 5 10 | 10
8 6. =« 10 7 3 01 61| 4
8 15. 10 5 5 10 10
8. 25. & 15 5 5 5 10 10
9. 5 o« 15 5] 5 5 10 9 1
9. 15. =~ 10 2| 3 5 10 7 3
9. 25. » 10 . 1 9 10 3 7
10. 5. » 10 10 10 5 5
10. 15. 10 10 10 1 6| 3
10. 25. » 10 10 10 3| 7
1. 5. » 10 10 12 2 10
11. 15. # 10 10 13 1 2 10




K—14. v~V 1t/ XOEEEORKERE
A EDMMEOHE (8 A15H), B : 7B (8 A15H
Yo C L~ (8 A30H), D ! jaRHgo
ot (9 H15A) E (113 THOREES, F i
E&mpa (10H30H), G : TkEkmia (2 A15A),
H ey, W 2el (386 H), 1
e (4 A78)

Fig .14. Developmental process of male
flower buds in Chamaecyparis lawsoniana.
A: Bud of undifferentiation étage; August 15
B: Flower bud; August 15. C: Initiation and
development of stamens; August 30. D: Initiation
and development of archesporium; September 15.
E: Male flower bud in late November. F: Arche-~
sporial cell; October 30. G: Pollen mother
cell; February 15. H: PMC of meiotic prophase;
March 6. I: Mature pollen grain; April 7.

Z DBISTZEERNCE L WL A S iz, TEEFIRRE
O3B LAE» SEEREY, 4 AL, hEIcBET %,

I.o—vresx

EFEORERRIZR ~14~15DML TH 5,

(1) HefesF

HREEOHEIEETIX, 7 A LA TleifiL~5E
Bah Tk, FEOFRNEECEA O TRl lEE

B—15. w—v > *OMEEORERE
ADRMEDE (8 H15A), B @ E4(8 H24A),
C HB DML (9ASA) D EWHEOSE (10
H5H) E 1B &BROOME (10H30H), F :
LNATHOHIES. G 3 A O0KR,

Fig., 15, Developmentél process of
Jemale flower buds in Chamaecyparis
lawsoniana.

A: Bud of undifferentiation stage; August 15.
B: Flower bud; August 24. C: Initiation and
development of ovuliferous scales; September
5. D: Initiation of ovular primordia; October
5. E: Differentiation of rudimental ovules into
the integument and the nucellus; October 30.
F: Female flower bud in late November. G:
Ovules in early March.

Bo@ED iz, oLV VMBS, B E
0RMLCHEL <DL TL 3, 9 Bfgicid, +T
DEF OB RD bh b, EMEIEIIATEE
THBEIEL, 128 IKTERRMIIc /s 5, TERRNIIEI
2 A THERBOE 2EAT 5. 3 A, THIIIZIEN
BIAH N5, RATEEN 1 FMIEDE %1772 - THE
TEMicREL, 4 A EACRET 5.
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WHE OBWESE Tt 8 AatED HER & BRitic b
T2, 105 I3 E LB U RSB A 6
Nz, 7T~8HitvRLVY L 2UB L TEILIRIZES
13, 8 ATFAEY b EgoEEISMEL, 10AL,
A IC IR DIREDSTER SN 5 . IREEDFILIZ10H,
TFHIEER BT 50 TEFIZBXBREFEILIC
HERELT, 48 acBtd s,

ko roRERB 2 FEME o TEhE e

% —11. TESEM QT DR R

5EER-11OML TH 5, EFOFHEFREIIMEICL -
TEULRL D, WETEN & BRI 3 h 2 2 5
iz UCHER O OREORT RT3 &, KD
PODEICHIT BT EMBTE B,

(a) 7w vBI— Bk, BB & bicfiZEniboBE
KIERINB D, FHTY, 0T, #TTY,
(b) =*¥B—FEk, TEHE & icfEEMLDOE IR
XABED, AF, &4 T, A4 T,

(¢) b *B—/BRIITEFDCOE I, EHEEE
KR ahs80, e/ %, v—-Y e/,

(d) 2939y B—WRIEFHMLOFES & R
i, IERBEIOERINLED, v a v,

Table 11. Developmental process of flower buds in main conifers

Tt ¥ Male flower budg
4 @ : . -
HELU~NOREDNME [ER=W T B B R
Species Diff. of stamen Diff. of Formation of
primordia archesporium pollen grains
7RI S Ama _UA LA |WRLEG _1UAHH 4 A _4+ABTAH
P. densiflora mid Sep. early Nov. early Oct. mid Nov. mid Apr. late Apr.
ya=wy S AmA ALY |WHAEEG _UAFH 4 At _4A%HE
P. thunbergii mid Sep. early Nov. early Oct. mid Nov. early Apr. mid Apr.
R A 8 Ak _8ATH 8 AwmA _ 9 A LA SATHE _4 A3 LA
L. leptolepis early Aug. late Aug. mid Aug. early Sep. late Mar. early Apr.
2 ¥ THL-f _1WF LS 7THLA® _10AF48 9 AmA _1A LA
Cr. japonica early July early Oct. early July mid Oct. mid Sep. early Nov.
avavH 8 ATA _1UNAFZ LA 9 ATH _UAHE SAEA 3 AMmA
Cu. lanceolata late Aug. early Nov. late Sep. mid Nov. early Mar. mid Mar.
L/ F TALEAE _10A LA 8 AL _1W0ARA 3 AWM\ 3 ATH
Ch. obtusa early July early Oct. “early Aug. mid Oct. mid Mar. late Mar.
§ i 1t 2 Female flower bud o 5 b 1
Ti f fl
L 88 25 23 1 R340 1 Time of flower
Diff. of bract Diff. of ovuliferous Diff. of ) -
. . . . differentiation
scale primordia scale primordia ovular primordia
2
MGSep 0.0 & 3 AmAI_3SATAH t AwmA_4+4BTAH 9 FAWmAE,_ 3 AnmA
early Mar mfi' I\Tarﬁj mid Mar. late Mar. mid Apr. late Apr. mid Sep. mid Mar.
[ SR L | 2 AT 3 A tHE_4AAWE | 9 AR _ 3 AmA
late Feb )L? NFIP 0] late Feb. mid Mar. early Apr. mid Apr. mid Sep. - mid Mar.
SAMA_9HATH 9 A TA_WA LA 3ATH_4A LS s LA _9ARTH
mid Aug. late Sep. late Sep. early Oct. late Mar. early Apr. early Aug. late  Sep.
7THFTH_10A LA | 0 HH_10FTH 8 A LHg_ 1078 &4 7THALELH _1W0ARLEH
late July early Oct. mid Oct. late Oct. early Aug. mid Oct. early July early Oct.
9 H TH_0A TS 3AWMA_3ATH | W0ATA LA HFH eATH _1ALA
late Sep. late Oct. mid Mar. late Mar. late Oct. - mid Nov. late Aug. early Nov.
8 A TH_W0AHRA | WALA LA LA 7THELHE _108F4
late Aug. mid Oct. early Oct. early Nov. early July mid QOct.
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FERE, AR, SIEME, YNV ) o OMBIEL Sick
STRRBLDT, IhboOBERIELICT BI2HICE
TOWMERITE-12,

HBFBROZE % 5 5 12HIT, 1962FEICHFHE 5 m DB

I1—3. EFRLs JUTEFORERBADEIL
1. MBEERE
TEES R & 0% OB OTEFOFRE R, EFEH,

F—12. 19614 & 19624F D& B O i
Table 12. Comparison of climatic elements during May to July of the years 1961 and 1962

S Yoy K & B aE X R B Kk B B B N
ES Mean air Max. air Amount of Duration of

> temp. (TC) temp. (TC) rainfall  (mm) sunshine (hr)

A 1961 1962 1961 1962 1961 1962 1961 1962
=) 17.4 15.7 22.4 21.4 32.5 60.5 55.8 73.6

5 gl 17.9 16.5 22.9 22.1 28.2 39.0 47.9 61.1
M Fh 18.3 18.8 24.6 23.9 6.3 34.7 86.0 84.5
o Agm,a|  17.9 17.0 23.3 22.5 67.0 134.2 189.7 219.2
N 20.3 19.3 25.2 22.6 3.4 89.8 56. 6 27.4

6 gyl 19.8 19.9 24.0 24.1 20.4 62.5 54.5 59.1
e | FA 23.1 19.8 26.4 23.3 171.5 69.8 14.4 27.7
© lgmai] 2.1 19.7 25.2 23.3 205. 3 222.1 125.5 114.2

=) 26.2 24.0 30.1 26.7 74.9 92.9 33.0 36.2

7 g lEE 26.4 25.4 30.8 29.1 22.2 3.6 68.5 49.2
Tl T 28.5 27.9 33.7 32.3 4.7 3.2 81.4 103.9
WWeolgy.ay| 271 25.8 31.6 29.5 101.8 99.7 182.9 189. 3

% | BEHTRE R OBRIER KL 5,

%£—13. HEBEAB L OREKICE 2 7 < v DIEFEOMUEIE KE D L *

Table 13. Differences in the initiation and development of flower buds of Pinus

densiflora according to the locality of trees and individual trees %

H 1t % Male flower bud 62 Female flower bud
HEHGHR | & e " iy g &
L it r {1 & U~ | fafsid | & N ]
ceality \ Tree (05 Tp | TEFAEH |5 T e | qp | TEFAIER 5 g
BRLAEA Flower BAMRHA | BALRKA | BRMAIA Flower BHAR A
Begin. bud Begin. | Begin. | Begin. bud Begin.
of pri- of sta-| of arc-| of pri- of
mordi- diff. men hespo- | mordi- diff. bract
um diff. rium um scale
diff. diff. diff. diff.
HH AR HA AH HH BH HA
(m.d.) (m.d.) (m.d.) | (m.d.) | (m.d.) (m.d.) (m d.}
No. 1 7.151 9.15 ~ 9.25 9.15 10.15 9.5 9.15 ~10.15 10.5
=1 ji1d No. 2 7.15] 9. 5 ~10.15 9.15 10.15 9.5 9.25 ~10.15 10.15
Tottori No. 3 7.15] 9.15 ~ 9.25 9.15 10.15 8.256 9.15 ~10.15 9.25
¥ B 7.15| 9.12 ~10.2 9.15 10.15 9.1 9.18 ~10.15 10.5
Mean
No. 1 7.25§ 9.15 ~10.5 9.15 10.5 9.5 9.15 ~10.15 10.5
No. 2 7.25] 9.15 ~10.15 9.15 10.25 9.5 9.15 ~10.15 10.5
F il No. 3 7.25| 9. 5 ~ 9.25 9.5 9.25 8.25| 9.5 ~10.15 9.25
Hiruzen No. 4 7.25| 9. 5 ~ 9.25 9.5 9.25 9.5 9.15 ~10.5 10.5
No. 5 7.25| 9. 5 ~10.5 9.15 9.25 9.5 9.15 ~ 9.25 9.25
¥ ¥ 7.25] 9.9 ~10.3 9.11 | 10.3 9.3 | 9.13 ~10.9 10.1
Mean
* 19624E DA, Investigated in 1962.
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Table 14, Differences in the initiation and development of flower buds of Crypiomeria

japonica according to the locality of trees

and individual trees %

i I i S - I - 3
wmgm (@ ow| BB F | EEFE ) Wy g | Boon | BB
Locality | Tree 7 A A b ﬂé.,‘ i 4 tﬁ.% i 455@?’6% Remarks
Diff. of Diff. of Begin. Begin. Begin.
no. of pollen | of ovule of diff.
male female formation | diff. of integu-
ument &
flowers flowers
nucellus
HA Date HH Date | BH Date | AR Date { HH Date
(m.d.) (m.d.) (m.d.) (m.d.) (m.d.)
No. 1 7.25~9.15 8.5 ~9.15 10.5 9.15 10.5 \
No. 2 8.15~9.25 9.5 ~9.15 10.5 9.15 9.25
No. 3 8.5 ~9.15 8.25~9.15 10.15 9.5 10.5
No. 4 8.15~8.25 8.25~9.15 10.5 9.5 9.25 T¥/ ¥
No. § 7.25~9.15 7.15~9.15 10.5 9.5 9.15 <z AF
No. 6 8.5 ~9.5 8.5 ~9.15 10.25 9.5 9.15
No. 7 7.5 ~9.15 7.25~9.15 9.25 8.25 9.5
B HZ { No. 8 8.5 ~9.5 8.15~9.15 10.25 9.5 9.15 ’
No. 9 | 6.25~9.15 9.25 — — MR
Tottori No. 10} 8.5 ~9.15 8.25~9.25 10.15 9.15 10.5 sEMALRF
No. 11| 7.5 ~9.25 7.15~9.25 10.5 8.25 9.5 ={Ek
No. 12| 8.5 ~9.25 8.5 ~9.25 10.25 8.25 9.5
No. 13| 8.15~9.,25. 9.5 ~9.25 10.5 9.25 10.5 = je ik
No. 14| 8.15~8.25 8.25~9.5 10.5 9.5 9.15 '0;_‘5&
No. 15| 7.5 ~9.25 9.5 ~9.15 9.25 9.5 9.15 ’—ﬁ
No. 16| 8.25~9.15 8.25~9.25 10.25 9.15 10.5
¥ ¥ 7.28~9.13 | 8.14~9.18 10.9 9.6 9.21
Mean
No. 1 8.15~8.25 8.15~8.25 10.5 8.25 9.5
No. 2 8.5 ~8.25 8.15~8.25 9.25 9.5 9.25
= i § No. 3 7.25~8.25 8.15~9.5 9.25 9.5 9.25
No. 4 7.15~8.25 8.15~9.5 9.25 9.5 9.25
Hiruzen | No. 5 8.5 ~8.25 8.15~8.25 9.25 9.5 9.5
No. 6 7.15~8.25 7.25~8.25 9.15 8.25 9.15
SE ) 7.28~8.25 8.11~8.28 9.25 9.1 9.17
Mean

* 19 6 2D,

B & HitR 600 m OBSEUCAEFRIEEMRD 2 2Fi» 67 A
vV EAXOEF R E OIMBHELIL, SbHITwY
DWW, EBEKERER (19644F), Ll ARG
BYEEM (19634F), BEUAZEFRILIEEK (1967F) @
SHFCEE R L DN, FERbB e oY ay
¥ THAN, H—RH > 5 EiE 2 FER (19614 £ 1962
) Bkl L h KL, [BRERET Iy, 25~
v, AXTHNI, BEEIBREIIEERE D, @
Hick 3 BN RHE LIz, YNV Y OBERIIO%
B3 A FCHANT, AFEELISFEEDF */ vv 2 X%
AwT, GA 100pp miEHK % 6 A b 8 HDfEIicAFI
HE USRI 2RI T2, TEE QTR DT R IZATE D&
D Tdb,

2. % B
A, NER O

Investigated in 1962.

1 F#&4L g

/¥ Eavavys e, A—EE»6 2EKbizh
HElp s h B LT, B/ FiIOWTAHSBE (£-10),
K oabiE, 19614E13 7 B EA~ 8 ATA, 1962
iz 7 Akt~ 9 AR TH 5. MEFERFED LI, 19
61X 7 AT~ 9 AT, 19628138 BLA~9ATF
HTHB, T72bb, 1961FICE~T, 19620EDTEFIT
{LBBIAERIZ1I0~15HBZ 0, LIzd-TC, 8HEIAD
TEEOFEBIZLI6LF TN TI0~15HB LN T WA, L
»U, 10 EAiczhidZ3@» snisiiks, av =
UYL T (K 7)), HEIEEFOBFEIZ19614E, 19624F &
b 8 AL A bh 5, WEEEFOMUBIMERIL, 19614
(38 A30H, 1962712 9 A 5 BT, MEDOHCEL NS
BB LN, FRZOROIEZEOFEEFIREZE LWL
FEEIZISN,

L5 ki X -, EFRODEERRE icE
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BB L TaBE (K—12), 1961481319626 it~ T
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(2) EBEACL 3 o

FTHRYERAXT, WHEKEORE 2 Z>OEBERTIC
B BTEF O L HE 2 i U iR k£ —13~14
OML ThH 3,

FRHIIACDWTHD &, B OBEREOM BT
HER 5 m DNt b & ¥R 600m DERRO T %108
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#F—15. vV CANBEOBREGOTEED ML & HKE *

Table 15. Initation and development of flower buds of Cryptomeria japonica in the

case of treatment with gibberellin *

Male flower bud Female {lower bud
L/ KA H
WK | B | B RIIE|TE | R|E]E| K| B
B IR SRR R BE AR AR AR AN AN R
P3|~ 4 2RI G LA I S I R~ )
b5 Pt | 9 i ity 16 | 16| &
) . it |9 |1 iCr
Time Collecting it | & D
%
of date 45%
treat-
ment u ,.VE)
S ©
£ 2 = |3
=] = o o <
R @ € & “w g &
" s Bl E|l 2 g g2 | B,
8 =R I B R 21858
AR S| 8l g5 5% slelg ]33
Bl E| S Bl E| 2] ¢ sl& 5B E
Date - e o — o = .9 & I o o
B & — © © K ® & — © ° °©
(med) | (mdy) |7 E R s | E|E 315 01¢ | g
e o} — v e (<] [} = — - - e~
z o fr [} [ r fr g £ A =} Q
8. 13. 1961 15 | 10 5 10 | 10
8. 19. ~ ” 8 7 10 9 1
8. 30. =~ ” 5 8 2 15 9 1
7. 14 9. 11. =~ ” 2 5 8 13 1 6 6
~ 9. 22. » ” 51 10 15 1 9 5
8. 5 10. 5. » ” 2 8 5 10 3 7
10. 14. ~ ” 1 3110 1| 10 10
10. 30. ~ ” 1 2 12 10 10
11. 12, ~ ” 15 | 10 10
10. 14. 1961 15 10 5 10 1 5 4
9. 9 10. 30. ~ ” 2 5 8 10 1 2 5 2
- 1. 6 ” 2.| 13 10 4] 6
9. 18 11. 17.  » ” 7 8 10 2 8
) 11, 24. «~ ” 2 7 6 10 10
12. 11, » ” 5| 10 | 10 10
10. 30. 1961 15 5| 10 10 4 5 1
11. 6. ~» ” 10 5 10 2 4 4
10. 1 1. 17. » ” 5 8 2 10 1 3 5 1
~ 11. 24. ~ ” 2 7 6 10 7 3
10. 13 12. 11. » ” 1 2 6 6 10 5 5
2. 15. 1962 ” 1 2 6 6 | 15 6 9
3. 6. =~ ” 4 11 10 1 9

% A EEZAXBMHEH, 4 —year-old trees were used.
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DEBbNB,

B. WNEROFE
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7 h ey Tk (#—13), Hffic & - TIESHD{LEIALT
2108, ®ILAic20A DR A LN S, EEFOFEEF I
DNT Y, FEBREJICAS L10~30HD BV H B,
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BAAREH, M L~ UBRRIH, B BRIz heh
10H, REMBLEBIETIZ30A B2V, ¥ T (&
—14), BEHFERZ—EE LWL 5 Th B, BEEOML
i3, Bhdotid No9) 6 ATHICALBN A, 88
THiC L2 BA T 2R (Nol6) $HB. LdxL, TE
LR IERR I 2 D T BIAILE SEEED A LN,
Ut T, TEHMUHAR IR AR L > TE L Bt
T %, EFORE bHEFICL > T bRz, fla
&, BB DWW T A B &, FEOREWRET
139 HosHiclEhinaA o 5, 1 wBA%DI0A25H
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Table 16. Relation between the time of spraying with gibberellin andethe initiation

_ and development of flower buds in Cryptomeria japonica *

Bt TEF LBk & TSRk BRIGHA FRER T BBRIA 1
TOFRERH Beginning of Beginning of
Time of Days from spray- pollen formation ovule formation
sorayin ing ato, beginning
praying of flower bud . FRE R FERR
A H formation A B Days A H Days
Date(m. d.) 3 2 Date(m.d.) required Date(m.d.) required
6.15 30 30 10.5 110 8.10 55
7.15 20 27 10.8 83 8.28 43
8.15 20 24 10.23 68 9.20 35
9.15 20 20 11. 30 75 10.23 38

* 182 ¥ 5 [HAOFH2RT,

18 —year-old trees were used. Showed the average of 5 trees.
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Fig. 16. Feminized flowers of Pinus densiflora as induced by

pinching winter buds.

A: Normal male flower. B: Normal female flower. C~D: Lateral feminized

flowers. Pinching treatment: October 7. Investigation: December 28.
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Fig .17. Feminized flowers of Pinus densiflora as induced by arti-
ficial treatments.

A, D: Partially feminized flowers. B: Completely feminized flower. C:

Transitional part of sex from male to female in partially feminized flower.

E~H: Mode of sex reversal from male to female.

Bs: Bract scale. Mas: Macrosporangium. Mis: Microsporangium. Msp:

Microsporophyll. Os: Ovuliferous scale. P: Pollen. Pmc: Pollen mother
Xylem. -----=--- Phloem. (late April)

cell. Sc: Sporogenous cell.
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Fig. 18. Feminized flowers Pinus thunbergii as induced by arti-

ficial treatments.

A, B: Partially feminized flowers. C: Completely feminized flower. D:
Rudimentary ovuliferous scale which developed from sporogenous tissue
(left) and sporogenous cells (right). Bs: Bract scale. Mas: Macrosporan-
gium. Mis: Microsporangium. Msp: Microsporophyll. Os: Ovuliferous scale.

P P: Pollen. Pme: Pollen mother cell. Sc: Sporogenous cell. (April 20)
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Fig . 19. Feminized flowers of Cryptomeria japonica as induced

by gibberellin treatment .

A: Male flower. B, C: Partially feminized flowers. D: Completely feminized

flower.

P: Pollen. Pm: Pollen mother cell. O: Ovule. Fb: Foliar bud primordium.

(November 24)
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Fig. 20. Natural fiminized-flowers of
Cryptomeria japonica and mode of sex
reversal from male to female.

A: Androgenous flower(October 30). B: Abnor-

mal female flower (March 28). C~E: Modes

of sex reversal from male to female.
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Fig. 21. Feminized flowers of Chamaecy-
paris lawsoniana as induced by gibberellin
treatment.

A: Inhibited male flower. B~C: Androgenous
flowers. D~E: Modes of sex reversal from
male to female. (late April)
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Fig. 22. Histograms showing auxin activity in the neutral fraction of extracts from the shoots of conifers.
A: P, densiflora (March 10); B: P. densiflora (April 30); C: P thunbergii (May 31); D: P. strobus (May
31); E: Relliottii (June 21); F: P taeda (June 22); G: Cr. japonica (June 3); H: M. glyptostroboides (June
6); I: Cu. lanceolata (June 28); J: Ch. obtusa (June 25). In each species, the extracts were developed with

ammoniacal iso-propanol, and the chromatogram strip correspoding to the extracts of 5 g of shoots was

assayd by the pine hypocotyl test. Broken lines denote the elongation of controls. Arrows at the top of the

histograms indicate the position of IAN (Rf=0.89)
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Fig. 23. Histograms showing auxin activity in the acid fraction of extracts from the

shoots of conifers.

A and ’B: Pdensiflora; ‘C: E thunbergii; D: B strobus; E: Eelliottii; F:

P taeda; G: Cr. joponica; H: M. glyptostoboides; 1: Cu. lanceolata; J: Ch. obtusa. Arrows at the top of
the histograms indicate the position of IAA (Rf=0.45)
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Fig. 24. Histograms showing auxin activity in the aqueous fraction-of extracts from the
shoots of conifers.
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A and B: P. densiflora; C: P. thunbergii; D : P. strobus; E : P. elliotiii; F : P. taeda: G :

Cr. japonica; H : M. glyptostroboides; 1 : Cu. lanceolata; J : Ch. obiusa.
Arrows at the top of the histograms indicate the position of I AA (Rf=0. 47} In P. densiflora, P.
thunbergii and P. sitrobus, extracts from 2.5 g of shoots were used for bioassay. Other descriptions

are the same as those in Fig. 22.
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Table 17. Auxin concentrations found inthe shoots of conifers

& & (IAA ug % B /100g LK)

Approximate concentration (ug.IAA equivalents,”100 g f.w.)

it & B o# ) BIAA
T . Tree Date Hft A — Bt —-Fo 0 KB —F v =4~
ree species age collected | ¥ Acid auxin Aqueous auxin For
Neutral Total
Ty |7 = A 2|77 o 2
suxin | g1 | poq | FPME A LT w0 & )
(year) Factor | Factor | oy ovs [ Total | T2 | 0 thers | Total
1 1 m
March 10 3.0 11.2 2.0 1.8| 15.0| =22.7 0.4 23.1] 4.1
TR { 5 8
P. densiflora !
April 30 3.0] 14.0| 14| 19| 17.3] 30.4| 4.4 348| s5.1
s awy
P thmbergis 5 |May 31 7.8| 13.6| 0.8 30| 17.4] 220.3| 52| 230.5] 259.7
Abw—T2v 14 | May 31 12.8] 40.0| 1.6] 5.1 46.7| 194.4| 5.6 200.0| 259.5
P. stobus
AT y¥awy 5 |dune 21 47| o0l 140| 15| 245| 25.6] 0.5| 261] s5.3
P. elliottii
7oy ® 4,8 |June 22 13.0] 12.6| 18.4] 54| 36.4f 47.0| 1.8| 48.8| 98.2
P. taeda
2 ¥ .
T 4 |June 3 6.9 2.6/ 0.4| 26| 56| 267.3] 57| 273.0] 285.5
Cr. japonica
AHeALT 10 |June 6 3.7 23.4| 0.8] 47| 28.9| 42.8| 35! 46.3| 789
M. glyptostroboides
2539 Y 8 |June 28 3.5 1.8] 01| 07| 26| 204.3| 2.8| 207.1] 213.2
Cu. lanceolata
£/* 20 |June 25 4.8 1.8 0.2| Lo| 3.0/ 156.3] .0.5| 156.8| 164.6
Ch. obtusa

WE 77051 [ BESHEORE 0.4~0.5 OE#. 772 2 — 11 BEESHEORE 0.6~0.7 DEHER,

77 7 & =1 I KBHDBEDORE 0.2~0.5 DR,
* DEAR

Notes . Factor I showed an active zone of Rf 0.4~0. 5, Factor II, an active zone of Rf 0.6~0.7,
and Factor IIl, an active zone of Rf 0.2~0. 5, respectively.

% Trees propagated by grafting.
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Fig . 25. Histograms showing gibberellin -iké activity of extracts from the
shoots of conifers.

A~B: P densiflora (March 10, 40 g); C~D: P.densiflora (May 2, 40 g); E~F: P.
densiflora (June 29, 50 g); G—H: P. thunbergii (May 31, 50 g); 1~J: P.strobus (May
31, 50 g); K~L: P.elliottii (June 21, 50 g); M~N: P. taeda (June 22, 50 g); O~P:
Cr. japonica (June 8, 50 g); Q—R: M. glyptostroboides (June 8, 50 g);§ ~T: Cu.
lanceolata (June 28, 50 g); U~V: Ch. obtusa (June 30, 50 g). Chromatograms were
developed with ammoniacal iso-propanol and assayed by the rice seedling test using
a dwarf variety “Tamenishiki”. Broken lines denote water controls. Arrows at the
top of the histograms indicate the position of GAs. Left column:Fraction I Right

column: Fraction I
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F—18. HEMOBERILBITEUNL Y VOB
‘Table 18. Gibberellin concentrations found in the shoots of conifers
B B (GAs pg M& / 100g £H4E) BoE o om
1t B O w B OB B Approximate concentration ] o
Tree age (ug. GA; equivalents, /100 g.f. w.) i::; f\:irletles
Tree species (vear) Date collected SNE 1 SE I & 2t bioassa
) Fraction 1 | Fraction II Total o
March 10 0.04 0.01 0. 05
TR
P. densiflora 5,8 May 2 0.35 0.13 0.48
June 29 0.14 0.16 0.30
su=y
P thambergii 5 May 31 0.47 0.11 0.58 Mt E &
Abo—Twy 14 May 31 0.02 0.17 0.19 A dwarf mutant
P. strobus
AT 92wy 5 June 21 0.14 0.14 0.28 “Tamanishiki”
P.elliottii
F—Fevyk
P. toeda 4 ,8 June 22 0.07 0.07 0.14
p o 4 June 8 0.16 0.06 0.22
7. japonica
X x4 T
M- gluptostroboides 10 June 8 0.20 0.02 0.22
2vavys 8 June 28 0.24 0.27 0.51
Cu. lanceolata
k%
Ch. obtusa 20 June 30 0.02 0.01 0.03
TR
P. densiflora 5~7 July 10 1.35 0.28 1.63
74y ‘ 5
[ 3 July 10 0.36 0.11 0.47 B o o2 B
AT wdawy PIN T 2
P. elliottii 4 July 10 0. 85 0.17 1.02 N&rin No. 22
A F 20 July 10 0.28 0.04 0.32
Cr. japonica
XAk aL 7
M. glyptostroboides 9 June 24 0.24 0 0.24

% D&EK, Trees propagated by grafting.

7Y TRICHHETH 12, UL, RI 0.8~ 1. 00{gH
Wiz ewy, 2bo-FevcREHShEh T,

RE 0.4~ 0. 5O{BEHHI—BTTELEDIED> » 120 Lo L,
SA2HOT 79 YTit, Rf 0.4~ 0. 9ICHBINEHEE
WAHLNTL, TOMREEIIRE 0.6~ 0. 7CIEMEMSE S &
$, ARSI BBIL 12 GASDRIE & 1313—304 2, 430 |1
T, BELC VY CEE IR S s - 10b,

SET EFERHCRIO~ 0.3, 0.4~ 0.5, 0.8~ 1.0i
FFMEEH VD bR,

MR HE T T &, Rf 0.5~0.9
(E—=213 0.6~ 0.8) ICEEVEEESINEISEY &
N1z, ThiiBennet-Clark (1953) @4 e & — 8L
RIED—ET %, DB Tid, 3HI0HD 7 % <V TRf
0.4~ 1.0iC, /7 FTIZRIO ~ 0. WG b
Rtaniz, $refick -Tid, RIO~ 0.1, 0.2~
0. LI HIFEE A Nz, MEEIX s vy, =
fe—Jwy, avavFrslite s Fick igdHin
L5 Thsb,
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A3H(0R#). E~G © 8 251 (4204, 15230 H~1 9 Al14E (62R%), (A
B, 4EEZE, GA TSR, 100ppm. HFHEEE, 7 Al4~21H, 3[E

Fig. 26. Histogrms showing changes in auxin of the acid fraction occur-

ring in new shoots of Crypiomeria japonica in relation to flower induction

by spraying with gibberellin.  (Avena straight growth test)

Left column: untreated controls; Centiral column: gibberellin treatment; right column:
triiodebenzoic acid treatment. A:July 15 (at treating ); B ~D:August 3 (after 20
days)s E~G: August 25 (after 42 days, time of flower initiation); H ~1 September,

14 (_after 62 days). Arrows indicate the position of TAA.
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Fig. 27. Histograms showing changes in
auxin of the acid fraction occurring in

new shoots of Cryplomeria japonica in

relation to flower induction by spraying
with gibberellin. (Pine hypocotyl test)
Left column (A, C, and E): untrated controls;
right column (B, D, and F): shoots sprayed with
gibberellin. A~B: August 25 (15 days after
spraying); C~D: September 4 (25 days after
spraying); E~F: September 19 (40 days after
spraying). Arrows indicate the position of TAA,
BIEHOBERICAENS o<1 )+ RUE D S B
H, R, WEEYOEEZ ik - T8 RS,
NSRS THRE L A, 3% 1009 (KEE) Mz
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Fig. 28, Histograms showing changes in
auxin of the aqueous fraction occurring
in new shoots of ‘Cryptomeria japonicd in
relation to flower induction by spraying
with gibberellin . (Pine hypocotyl test)
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Fig. 29. Histograms showing changes of gibberellin-like substances and

inhibitors occurring in new shoots of Cryptomeria japonica in relation to

flower induction after being sprayed with gibberellin at a concentration of

300ppm.

Methanol extracts of 50g shoots were first developed with ammoniacal n-butanol, eluted,

and rechromatographed with ammoniacal iso-propanol. The bicassay was performed with -

the rice seedling test using a variety “Norin No. 22”. Arrows indicate the position of

GAs. A, D,G. and J: untreated controls; the others: shoots sprayed with gibberellin. A~

F. fraction I: G~L: fraction II. A~B and G~H: September 30 (8 days after spraying);
C and I: October 5 (13 days after spraying); D~E and J~K: October 15 (23 days after
spraying); F and L: October 25 (33 days after spraying).

Tk, A HEE R F I U GA 200ppm/K ST % 8 H10~12H
Cw SEEER LT, 55 3EIEBTIX SEAEAF ENT,
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e omERTIEA—F vk, BIAERTION

L) v RRE LI,

2) HEHEOIE

(@) F—Fv DlIFE

#1EERTIE, A-FLrkx—FUTHHLT,




(59)

K19 oL Y VB L B XA X OFKICEY B F —F v U BROELF
Table 19. Changes in amount of auxin in new shoots of Crypiomeria japonica, caused

by spraying with gibberellin *

2 &8 (IAA pg M8 / 100g HKE)
- Approximate concentration
& (ug. TAA equivalents, /100 g.f.w.) i =
Date of YA —-F o KA —-F v
. Acid auxin Aqueous auxin
collection Remarks
Control Treated Control Treated
15 A #
After 15 days 4.7 2.0 12.6 11.0
t Vi g |dzclcy]
AfZS EZ f 9.2 39.2 27.1 5.3 Initiation of flower buds
ter 25 days was recognized
10 B % T 130N D> 5 3 b 1%
6.0 3.3 62.9 34.9 Flower buds were plainly
After 40 days visible

* GA200ppmiAik % 8 H10H ~12H i 3 BIZEmET o

The foliar spray of gibber'ellip at the concentration of 200 ppm was done 3 times during the

period of August 10~12.

FARFPEF X FTHENL, LT20H BTNt~
%o

R & o RS g (HRE) o I 2
A, HFEET b oxL, BEIMEE TV — 70100
nd 20mLX 5) T, 2T, 200Uz, = — 5oL
W % 5 %EEAK2MT 3 EHE - TRAYT 2 8HEYY
BOEELICR, WAL CHRMESEE Uz, T EEER
JB% 15% AR T pH 2. QZEHIL, = —5 v oHE
U Tz -7 VERDHEL, BREEERESEE Uiz,
HOHE % 0.5l KITE»L, 2D 50,0508 (G
Bl 0.594) 2EHEAMENSO (2 X40em) D—IT-21T,
iso—Faxs— i Fr =T LK (81 1,v/v/v)
BRCRMLIZ, ~—S—su< ¥37 5 —OHHEIX
BFidRD@EY TH %,

YRR L 7 NHBETF 2 F2IGH U, BREAKO
BERS 2 10ED L, Fx B/PMIECARRAN, 2 %EE
WK % 2mliNA, 2 °CT0RMMH LTz, AR 2L b
FEh, Chit 2~ 2.5micfBONts 7 N FER O 3
m % BN IZIRD 2. 3mO YN 2 10E 3o AR, 25T T20
-y b, 20OHEZAIEL,

oML TIE, A —F R A s~V THEL,
v WilRERIC L b 72 b LT,

(b) v~vY EWEOAIE

& OHE D HTRS09 B O NV ) LB ORI
Wiz, HEOTEEERO I — 1 EEBETH B, o~
VY U G & 2 ST B It — 08—
uv NS5 4 ~DHERBPUE LI, THabE, &

Fn—T%7 = 7oea7 K100 3 118, 0/v/v)
B CEEL, BMES%2RI0~ 0.4 Rf 0.4~ 1.000
e 2L, FrRBMUILTA % -V THEHLIZ,
BiEe B, #EPDEILLE L, BELUTERARD
—URICD), iso—Fn/ = 7L E=T LK (8
111, o/v/v) BRTHFRBL TEGERIELL 12,
e R T~ 1 O4 AEREEICL - T
fotz, MEMEME LT "BK22E” AT,
B. # &

1) - 0%k

LEEZF L 7 BIcGA 100ppm/KiEIK 2 876 L,
7 ARFPET 2 b TEANI R 260 ML TH B,
TEZEDbE 8 A0 ED 538 b iz, BIEDE T,

Dis &b ATHOEEYE (R 0.1~0.3,0.4~ 0.5,
0.5~0.7, 0.8~0.9) & 3EHDOMHEIIE (R0 ~0.1,

0.7~ 0.8, 0.9~ 1.0) ¥&EDH LM%, Rf 0.1~ 0.3
OIEEMZITEES RO ERICHD T 2 X 5 Th 5 45,
Z0HIEHE 0 LU, RE 0. 4~0. SOEEWY (3
%z 6 L TAA) IEEEA IO ERTD & M EERIC 5 TR
T35, UL, TEFDUBIZHEML, 98 HaNcidR
K& DicENED bl /th, Rf 0.5~ 0. 7OEE
WIS iR L, 2 0% & NHRXICE
NTENMERY A SN B, RE 0.8~ 0. 9DREWE &5 &
BN T, BLOWEBEBALNSNE S T
b3,

HRPESYE T, BRIESE & AR { o D {EHEE
LIMGIPESEEL TN B 55, BMESEIR &3 L uvasb
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Fig. 30. Histograms showing changes in auxin
of the acid fraction occurring in new shoots
of Cryptomeria japonica in relation to flower
induction by girdling.
Left column (A. C, and E): untreated controls; right
column (B, D, and F): girdled shoots. A~B: August
16 (34 days after girdling); C~D: September 6 (55
days after girdling); E~F: September 19 (68 days after
girdling). Arrows ‘indicate the position of IAA.
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Fig. 31. Histograms showing changes in auxin

Lo

of the aqueous fraction occurring in new shoots
of Cryptomeria japonica in relation to flower
induction by girdling.

%o FIZTIBAOEIRIC & » TERIEDEORHENL O]
PEHEINT 5 & 5 Th B, ZONOEEYHICOW

T LWL A b s, RBTIBAOETICL -
TAXOIEENEHE I N T 512,

42 F T L 8 BitGA200ppm Ik 276 L~ v IE
BRI T — % v L OZML R RIE Ut iR IE N —27~
28, R—190WL ThH 3, LT <L Y LR
¥R5HTRC b, A0HBICIINIR CIEEDBENHD &
niz, BESEOF — %> itonTa5 E (K-27),
SRR TIRWFRE 2w 55 ATHRE 0.4~0.5&
0.8~0.91C, 984 HDI v~ F7 5 AT HIKRE
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E—20. BRFIKIC & 3 2 FOHRICHT 55— % L L ABOBIL*

Table 20. Changes in amount of auxin in new shoots of Cryptomeria japonica,

caused by girdling *

B & (IAA ug B8 / 100g 446E)

Approximate concentration
ER Y (#g. TAA equivalents, /100 g.f.w.) i =
" Date of Bt — %o KA — % o v
. Acid auxin Aqueous auxin
collection Remarks
XN R #l K Pt # K
Control Girdled Control Girdled
34 H #% 1D DB ED 6 3
4.5 163.6 69.9 30.2 An indication of flower
After 34 days formation was recognized
55 H TEE BN 630 512
After- 55 days 4.9 3.4 14.3 1.2 \lj‘i]soi‘glir buds were plainly
68 B #%
After 68 days 6.9 3.6 61.4 46.9

*FZAE D 7 H13H,
The girdling was done on July 13 .

HUWEAGIAEF M CBIAEE (25A %) IKZUARE 0.6~
0. TIEEI V(B EME B EDbN A L L Th B, TOWE
WREBREC R L, Bt (40HR) 1idFh 3
b isd, Lizds-T, JEHISHE L 40O
—F U COFRIHEX L b $ K0, 2500 R
SEX O 4f5itEgmLTen 3 (F—19),

ARESHE Tl (B —28), 4 — % o L AR, AL

HLEDOHESIET 2, BEDEO Y > 2 21,
AEHA —F v oL NLY VEWEIE, vNLY
NP IEE LI SBIT U T 2 L 5 Th B, L
T, BESEO 7 > 7 2 - IZESESUicEsic m
Utze BTGB & izt e B2 —Bldo~Ly o
IO EL 2R U T,

2. BRAIEICE D AXDIEEMEICEE

KONWTFHILBLTS, RI0~ 0. 6iEL{BHIn 5,

UL, EHEIRE 0.3~ 0.5TRE S, UL Y L4l
Bz L 54 — % v > QBB EIE EBEE TRV,
Uirl, F—191Cd % & L) VB T - CHI 6 2
RKEDLUTWVWA, #—Fv O BIZINIER5AR, T
THBIEFES BRI R S IE T U2,
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Fig. 33. Changes of auxins in the buds of Pinus densiflora in relation to tree age.

Left column: neutral fraction ;central column: acid fraction; right column: aqueous fraction. A~C:
current year old;D~F: 1 year old; G-I 5 years old; J~L: 13 years old. Arrows indicate the position

of TAN (Rf 0.89) and IAA (Rf 0.45).
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£-21. FHeYDFEILBYEE -V AROMEIC L AEL*

Table 21.Relation between the age of tree and the amount of auxin in the buds of Pinus densiflora *

B ® & B (IAA ug 48 / 100g £4H)
Approximate concentration (ug. IAA equivalents, /100 g.f. w.)
Tree
ks L1
cge HpEt v Kier | Gt —%
Fv —%vy | v
A Total Remarks
Neutral 4 777 P queous ota
auxin -1 & —11 gti)/ﬁ E']I‘ot;l auxin auxin
(year) Factor I|Factor II €
* W ERTEAE
0.5 5.5 1.7 0.6 5.0 7.3 59.1 71.9 Stage of primary leaves ;
1 4.8 17.0 0.4 0.3 17.7 22.1 44.6 needles were not yet for-
med
5 10. 8 18.4 1.7 14.5 34.6 13.9 59.3
* ok ¥ U
13 5.8 19.2 11.4 1.9 142.5 18.9 167.2 { FEIZ;EW%I' bearing was abundant

*53%7 . 9 H26Ho The materials used for extraction were collected on September 26.
* % TELR R ST IC VT2, Young shoots were used for extraction.

* % %3 XA, Trees propagated by grafting.
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£—02. UNVY VHBNC X B R FERDRHLAL %

Tadle. 22. Canges of carbohydrate and nitrogen contents in new shoots of Crypto-

meria japonica, caused by spraying with gibberellin *

% dry weight

WERX Treatment,
xF 8 Control Y M Treated
FRIRA H
b#aksy Date | Jul.26 | Aug.24| Sep.10| Oct. 5| Aug 24| Sep.10| Oct. 5
Chemi. constituents )
K 4 Water 391.04 | 390.48 | 307.66 | 347.40 | 363.28 | 299.28 | 277.24
BITHE  Reducing sugar 3.633 | 4.045 | 5.000 | 4.434 | 4.813 | 4.625 | 5.730
B $%  Sucrose 0.249 7 0.502 | 1.210 | 0.680 | 0.320 | 1.210 | 0.754
% $ Total sugar 3.882 | 4.547 | 6.210 | 5.114 | 5.133 | 5.835 | 6.484
# ¥ Starch 0.485 | 0.903 | 1.254 | 0.978 | 1.146 | 1.247 | 0.819
EUERRANY Total sol. carbohydrate | 4.367 | 5.450 | 7.464 | 6.092 | 6.279 | 7.082 7. 303
AEERAIY  Insol. carbohydrate | 12.438 | 12,438 | 13.461 | 13.360 | 15.086 | 14.670 | 15.918
ZRKIY  Total carbohydrate | 16.805 | 17.888 | 20.925 | 19.452 | 21.365 | 21,752 23.221
2 % H Total nitrogen 1.819 | 1.994 | 1.500 | 1.564 | 1.404 | 1.340 | 1.324
C/N 9.239 | 8.971 | 13.950 | 12.437 | 15.217 | 16.233 | 17.539
A S e’
4 } m E 18 2F o b
i #  Remarks
No flower initiation Time of flower initiation

* 7 F25H~ 8 A13512100 pp iAW % 3 [ELSEETG, A water solution containing 100 ppm
gibberellin was sprayed 3 times during the period from July 25 to August 13.

Bz nFh e #nL 1z, Uizhs-T, C—N&idhnm
EMBELLKRTH-12,
PLEDRERER» L, oL ) A X TR &
BRBEDU, FRAMGISENT 2 C & dthb o1z, L
1h->T, CoNEEFELLHARUIZ, Ch5DESH,
Ky & BROWDRICEDICHITU TR 7208,
KA OCTIRBFU b 2D & 5 HZ D & hF,
PRI L UATEZE MBI NG 2 & 5 CH - 17,

2. BIRHRICSL 5 2F¥OEEMEICEEL T

BIBAFFRAORKIEY), BEEEEOTI(L

A, PPELE HEE

(1) {EEhel & BRRH Ez nEe

IBREEF X/ vo2 ¥ (HK) 2HVT, 1 GO
B2 2 oG BRI L, B % KIE LTI DiAsF —
FTUE -T2, IS 6 HISRTh 5, WKL L
T, BN (RUED 6 H15HME) |, YENER S
& MEMHEOEIRR 2RI 7o, 7 210 ~ 9 H2268 oF
WCHER BRI, (LAl 12,

(2) RAB L rEFEOTER

BRIKICY) © RARREL 1.59 280% % % 7 — T 1 B5RY
BUFIHI U, ~v b oo icd B LTz,

B RER, TUAEEE, BOBETICEIIL, ¥
P - - DR, 2EE RSt
1 g 2EHRECOML TERICHNZ, ARSI,
WAL 3 o RAEBKCEBRIL, BB LEBIES 2
MRREL, HHicd WAL TESIEt LTz, £
SR OB BERLELINN T O BEABERL L
o

B. & #

TEFMb ki L > T DR 505, 8 ik, Fh
D bz, 9 HhAICIZTEEDSPERIZ X b 35T &
2o BERFIM ORFILNEEICH Bbh, Ml X o
WETEDSBHAELT 208, BRI B LB EEL, =
et Dz s, (LEAHORERIIR —35, F—2310F
TEITH S,

HEMERKICONTHSB &, Koy, AAREEE, BQ
SR, EBRIVTNIMIICE >THE LIRS LT,
UL, ST, S8, SaEMRai, RErmk
168, @RACIRSHEEMLU 12, LizhiaT, C—
NFSMBR AKX L 0 8 BEL LK ThH 12, SC—C
RiITEF b (9A22H) %2k, MBXEOMics
O b d 0Tz, SN— NI I~ T
WA LIz, '




(66)

% &’ ST % &
a00p oyt % ,L 7r .
350+ N 6} 6+
\ .,
R\ 7/
7/
300 LS 5p Y 5p
“, A
7
250} —— SR 4t 4t
”——a &Zl;'fgi
1 L 3 3
% EUEMER K 9% R R ARG %
ar 16T » 24r1
/I
7f 15} ~o 22r
Y
’
6F 14t ! 20}
’
5t i3} i_J/‘“ 18}
4 L \ 12 L 1 16
ST c /N
% = 197 4
o | 16} e
~ I.
N 13+ /!
e /
!
1t T Y
[l A 1 J 7 1 1 1 —
7 8 9 108 7 8 9 108
B—34, ULy UEIC K A 2 FHEROMIEL

WWE % RENITEFHHZRY o

Fig . 34. Changes of carbohydrate and nitrogen contents in new
shoots of Cryptomeria japonica , caused by spraying with gib-
berellin.

Per cent by dry weight. Arrows indicate the time of flower bud forma-

tion.
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Table 23. Changes of chemical constiuents in new shoots of Crypiomeria japonica,
caused by girdling
% dry weight
WBEX Treatment s i WoE B BO4E W om
Control Treated this year Treated last year
A B
%53 Date July.21 | Aug. 10| Sep. 22 July.21 Aug. 18| Sep. 22| July. 21 Aug. 18| Sep. 22
Constituents
K 2 Water 343. 487 36Q. 787| 335. 532 270. 637] 222. 023| 181. 574 269.190| 281. 117 259.121
Z7HE  Reducing sugar 5.581| 5.924| 4.470| 6.925] 8.229| 7.507| 6.714| 6.792| 5. 799
£ ¥ Total sugar 5.821| 6.574] 4.940{ 7.532| 9.030| 8.438! 6.841] 7.685/ 6.356
EANBIEGUKALH  Total sol. carbo- 6.690| 6.792| 5.307| 7.875| 9.372| 9.056| 6.933) 8 174| 7.572
hydrate (SC)
RIEHER K  Insol. carbohydrate 11.070 9.551} 8.917] 12.861| 13.735| 12.189| 11.376| 10.757| 9.515
& R K AL ¥ Total carbohydrate (C) | 17.760| 16.343| 14.314| 20.735| 23.107| 21.245] 18.309| 18.931] 17.087
T Y5 f8 2 F#  Soluble nitrogen (SN) 0.263] 0.145 0.126| 0.122| 0.072{ 0.083| 0.164] 0.095! 0.086
#H MBS # Protein nitrogen 1.739 1.682] 1.631| 1.421| 1.257] 1. 260 1.332] 1.432] 1.464
& = ¥ Total nitrogen (N) 2.002| 1.827| 1.757{ 1.543{ 1.329| 1.343| 1.496| 1.527| 1.550
C /N 8.871| 8.946| 8.147| 13.439| 17.387| 15.819] 12.239| 12.398| 11.024
S C,/C X100 37.669] 41.559| 37.704| 37.977| 40.559| 42.627| 37.867| 43.178! 44.314
SN N X100 13.137) 7.937) 7.171{ 7.259) 5.418| 6.180| 10.963! 6.221] 5.548
% fE R W Flower bearing " % & No #FH1EZW Abundant EWL0 Small

%= W 6 A15H, 3EHEDLHE,

Remarks Girdling treatment : June 15.
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Fig. 35.Changes of chemical constituents in new shoots of
Cryptomeria japonica, caused by girdling.
Per cent by dry weight. Arrows indicate the time of flower bud

formation.
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Fig . 36. Changes of chemical constituents in short branches of
Lariz lepiolepis, caused by girdling.

Per cent by dry weight. Arrows indicate the time of flower bud forma-

tion.

HIEBEEHL D 8 kTH B (FE—25),
KEMETIE (X —39), REO ~ 0. 6D &, RE
0.5~ 0. 9DMMEIEY E L IKTHETHEA, s o< by
T L DIERAIEIC BB S 2, EEYWE O
KDWTIE, HEIRESEZE & BB A DRI 5 b5 bs 2
C BRIV, UL, (BB B & oI o &8 ik
RS & 0 S MTEEERO T B ATH 2,
UEZDoORBD» S, < OUEHTES b & 4 — %
YrBLOMEMEDL S VOBNESTRE NS &
WA EbSb o,

2. BRI E B 7 H Y DERIC

BENBERMEOLIL

A. BEE

METER D 12 5 ST 0 < R HEME E LT, T
B OSBRI OFROMIEEER L b 1 H (2B0Y
~25) BERU Iz, MO 3 29010t 510, M0

B 280 & & 049A BICRELHT DT b OER5 23RHLL
T, EEWBEOMBICHGW., JBXE LT, BEOE
ROTHEHN I, F—% v O, 28t Y5
O — Licidiko@d by Th 3,

B. & 3

FEEROETIIK —40~41, K—260IL TH %, s
EICIZW L D D{RERBA SN B DS, Th & OTEIE
FOMIBIc L > TRREBILU Ish 512, U LB
T (X —40), Rf 0.4~ 0.5& 0.6~ 0. 7D{EHEHDIH
PRI & - T L (LT, BEImafsi2s
HE»ECIRE UL, Z20RRLICIERICERT %,

Rf 0.6~ 0. 70O{EEHII49R% T b Is b 72 b BTGt
BRUTW B, KEHAETIZ (—41), RI0 ~ 0.6&
0.8~ 1. 0D {EHEHE D IEM: DSOS IIEINT 5 L 5 T
bbb, BREFLH28HEL b 49HESKTH S, RE
0.6~ 0. 8DMMEIIZ I FILEPREINT 2L 5 TH 3,
F—260>5, BT Y > Tl —F o V355 %
R ZITehs, B — % o v R, KL —




(70)

F—24. BRHRICE B0 T <V EHOFERD OZIL

Table 24. Changes of chemical constituents in short branches of Lariz leptolepis , caused by

FREIEIF D HE

Elongation of hypocotyl sections (%)

girdling % dry weight
oo X
Treat. s H Control 4 B Treated
TR A
Ef?, ﬁ Date | May 25 | June 23 | July 27 | Aug. 20 | June 23 July 27 | Aug. 20
Constituents

7 7 Water 245.032 | 195.333 1 185.467 | 173.233 | 140.900 | 136. 9337 133.400
B % ¥ Reducing sugar 8.186 | 11.213 9.209 8.667 | 12.372| 14.260| 13.351
JEiB 7L ¥ Nonreducing sugar 2.919 1.413 2.414 1. 449 0. 672 1.648 2.147
£ ¥ Total sugar (S C) 11.105 12. 626 11. 623 10. 116 13.044 15.909 15. 498
it ¥y Starch 7.817 10. 850 11.039 13.217 18.438 15. 270 15. 668
LRIKALY)  Total carbohydrate ) 18.922 23.476 22.662 23.333 31.482 31.178 31.166
TY5fEZEFA  Soluble nitrogen (SN) 0.124 0. 060 0. 096 0. 087 0. 060 0.076 0. 066
EERESE  Protein nitrogen 2.221 Lese| 1.8l 1726| 1.444] 1.443] 1531
4 % 3 Total nitrogen (N) 2.345 1.926 1.919 1.813 1. 504 1.519 1.597
D] > Phosphorus 0.212 0.180 0.187 0.184 0.159 0.159 0.152
#1 Y 7 A Potassium 1.163 0.783 0.670 0.753 0. 803 0.717 0. 850
C /N 8.520 12.189 11. 809 12. 870 20. 932 20. 525 19.515
S C /C X100 58. 688 53.783 51. 289 43.355 41. 433 51.026 49.727
SN /N X100 5. 288 3.118 5. 055 4. 799 3.989 5.003 4.133

% i 5 B25H. 3RMEDT,
Remarks Treatment | May 25. Showed the average of 3 trees.

T B
Lower part Upper part
Acid fraction
A B
140} 140
100} eFLad--"Les= 100
60 60
Aqueous
_C . ;
¥—37. 7hHeYOHRILETAF—F L
140 B L OWEE OS5
JEll MR DU 1R, AR MTER DUk
100 o A~ B MR, C~D ! AEMESE. 7
#r: 4 A25H,
60 Fig . 37. Distribution of auxins and inhi-
(') 05 1'40 5 5 T bitors in new shoots of Pinus densiflora .
R f R f fraction; C~D: aqueous fraction.

A~C: lower part; B~D: upper part.

A~DB :acid fraction ; C ~D : agueous fraction .
The samples were collected from 5-year-old
trees on April 25 (at the time of meiosis of
PMCs).
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Fig. 38. Comparison of acid auxins as
contained in the male flower bearing
buds and female bearing ones of Pinus
thunbergii and Pinus densiflora.

Left column: buds bearing male flowers; right

column: buds bearing female flowers. A~B: P
thunbergii (20 years old, October 8); C~D:
P. densiflora (13 years old, October 16); E~
F: P. densiflora (5 years old, April 18); G~
H: P. densiflora (20 years old, May 14).
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Fig. 39. G)rr;parison of aqueous auxins
as contained in the male flower bearing
buds and female bearing ones of Pinus
thunbergii and Pinus densiflora.
Other descriptions are the same as those in

Fig. 38.
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F—25. v VI B MIEELEZE L HIERAEF O - F v SR O

Table 25. Amounts of auxin in the male flower bearing buds and female bearing ones of pines

8 (IAA 49 %8 100 g £HKE)
Approximate concentration (#49. TAA equivalents/100g. f. w. )

i B oA | FERAEA i E-
T D e R . R Y o R g i o e
ree atle a Neutral auxin | Acid auxin Aqueous auxin | Total auxin
Species a('izar) collecte Remarks

Male | Female | Male | Female | Male | Female | Male | Female

AR * & ¥k | JEFHLER
.. 20 Oct. 8 — - 92.2 116.5| 61.4 95.7 |(153.6)] (212.7) Formation
P. thunpergii of flower
-buds was
PRI * % * %k ;externz%lly
P Ze siflora 13 Oct. 16 — - 52. 6 114.2 | 168.5| 256.5 |(221.1)] (370.7) recognized
enst TS AT A
Time a
s formation
TRTS 5 |Apr. 18| 28| 22 |131| 31.6[1044| 1126 |120.3| 146.4 | {of PMCs
P, densiflora
{Ex
- ime o
7R M V% 20 May. 14 9.4 6.7 6.5 25.21158.5| 291.7 |174.4| 323.6 meiosis of
P. densiflora PMCs

%  FRHIEEMA CEEL The samples were collected from a tree growing in Tottori University Forest at Hiruzen

where the elevation is about 600m,
* kERMEB X OKIBMEA —~ F & DAEF, Showed a total of acid and aqueous auxins.

SFHE S0 j‘\j‘;‘.ﬁ %'C’\
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Control Pinched
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After 28 days
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HREILTF e

PRI DHEE
Elongation of hypocotyl sections
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&
(=]
T

180+
1401 I I
I 140 140
100 | I
100+ 100 L------
0 0.5 1.0 0 0.5 1.0
Rf Rf 0 0.5 1.0 0 0.5 1.0
B 40. WHOMIRIC X 37 b v OFRICH T AR Rt Rf
+—% v oAl X —4l. $OMLENC X B 7 % v v OFFICE T B R
A IR, Al HOK, A~B 1 4 H26H (288%), F =% vl
C~D: 5 H17H (49H%), A~BI28H#%, C~D:49H%,
Fig. 40. Histograms showing changes in the auxin Fig. 41. Histograms showing changes in the auxin
of acid fraction contained in new shoots of Pinus of aqueous fraction contained in new shoots of
densiflora, caused by pinching. Pinus densiflora, caused by pinching

A and C: controls; B and D: pinched shoots.
A and B: April 26 (28 days after pinching);
C and D: May 17 (49 days after pinching).

Other descriptions are the same as those in  Fig, 40,
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Table 26. Changes in amount of auxin in new shoots of Pinus censiflora , caused by pinching *

(73)

28 (IAA pg %48 /100 g A{KE)
Approximate concentration (z g. IAA equivalents, 100g. f. w)

# W i S
Rt — oy | Bt -F oL L KEEEA (L] A -—Fo
Date of . . . . .
. Neutral auxin Acid auxin Aqueous auxin Total auxin
collection
Remarks
HORIE oW B(H OO BE OO EiE oD
Control |Pinched | Control |Pinched |Control |Pinched {Control |Pinched
A, T SR
After 28 days 3.3 33 | 145 | 1121 | 29.0 | 479 | 46.8 | 163.2 | { Lime of
(April 26) meiosis of
PMCs
49 H #
After 49 days 4.2 5.9 5.9 20.0 71.7 182.1 81.8 208.0 EF??EE@ . .
(May 17) owering time

*EOMER 1 3 H29H, The

%
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B—42. 2 ¥ OHIEEHERL & METEBER DL © Hol

B %,

Fig. 42. Amounts of
bearing shoots and female bearing ones of

Jjaponica.

Per cent by dry weight.

chemical

Cr

yptomeria

constituents in the male flower
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F—27. A X DHEIEELER & HETEHE B O (LA O

Table 27. Amounts of chemical constituents in the male flower bearing shoots and female bearing

ones of Cryplomeria japonica

% dry weight

o H kR L

Shoots bearing male flowers Shoots bearing female flowers

L PRy I B
Chem . constituents Date |July 9 |Aug. 4 |Sep.15|0Oct.23|July 9 |Aug. 4 Sep. 15| Oct. 23
K 4> Water 210.99 | 201.23 | 237.91 | 209.35 | 335.97 | 262.02 | 245.86 | 250.44
% Ju ¥  Reducing sugar 51781 6.632| 6.882| 7.785| 5.689 | 7.205| 5.370| 8.822
3k 3% T $E  Nonreducing sugar 0.466 | 0.285| 0.544 | 0.225] 0.539 | 0.253 0.783 | 1.604
4 ¥t Total sugar 5.644 | 6.917 | 7.426 8.010| 6.228| 7.458 | 6.153 }10.426
BB KALYS  Total sol. carbohydrate 5.644 | 7.596 | 7.736 | 11.189 | 6.721| 8.001 | 6.530 | 10.645
RIEME % AL Insol. carbohydrate 11.529 | 13.264 | 10.786 | 10.210 { 12.107 | 13.990 | 13.085 | 14. 059
w7k {t ¥ Total carbohydrate 17.173 | 20.860 1 18.522 | 21.399 | 18.828 | 21.991 | 19. 615 | 24.704
& z % Total nitrogen 1.338 ] 1.304| 1.316] 1.311 ] 1.583| 1.431| 1.476 | 1.349
C /N 12.835 | 15.997 | 14,074 | 16.323 | 11.894 | 15.368 | 13.289 | 18.313

% L WMEEL ¥/ YT RAE,

2 EEOEA,

Remarks © 14- year-old trees were used. Showed the average of 2trees.

F—28. XX OUEE & METEDALF RS O L

Table 28. Amounts of chemical constituents in the male flowers and female ones

of Cryptomeria japonica

% dry weight
H {E Male flower| WfE Female flower
P H

Chem .constituents Sep. 12| Oct. 20} Sep. 12| Oct. 20
7K 7> Water 193. 00 273.53 229.94 235.88
# JG ¥ Reducing sugar 10. 725 7. 445 6. 427 7.059
e $t  Sucrose 1. 356 1.648 1.822 0.670
& ¥ Total sugar 12.018 9.093 8. 249 7.729
% ¥} Starch 1. 009 2. 386 0. 459 1.075
LTERER ALY  Total sol.carbohydrate 13.090 | 11.479 8.708 8. 804
RYEMH R KAL) Tnsol. carbohydrate 12.771 | 20.681 | 13.391 | 13.623
% & W {6 ¥ Total carbohydrate 25.861 | 32.160 | 22.099 | 22.427
% % % Total nitrogen 1.722 1. 458 2. 307 1. 962
C,/N 15. 018 22. 058 9. 579 11. 431

% 1EEA & YT R ¥,

Remarks *

3 AL,

13—year—old trees were used. Showed the average of 3 trees.
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Table 29, A. Effects of growth regulators on flower bud formation in conifers

i s it .
% A Materials Treatment # ¥ A &
o B o e 75 iz | K AR . )
Chemicals Age Concen- Time |No.of Experimental results
Species (Ey.) Method tration (Am. Jtreat.|
% % |o~3 |% T B 7| 0.1~300 ppm|7~9 |5~7 ) @ M EFObicHRTL
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H R
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IBA }@ s
FHY 1 ” 100~500 ~ |8~9] 3
IPA 2 ¥ 1,5 ” 10~300 ~ |7~9| 5 Tk bicss®Ria L
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77\7‘0,7n7‘7,}1~10 W B 7| 100~2,000 7~8| 3
TR LI £ 2y "
Emm{ L/ %,7250, TSRz L
g”:"’ } 10 |8 & @l ol~1 ml| 7 |1~2

BB L, BE2EDAAT - T TUIE -T2, A
R, Bl L R E -2 TE Y TH 5,

B. # #

FEADEERIIFE —29~310WL TH %,

IAA, NAAZEDA —% v U8,

TIBA, MH,

CCCrEoMfimE, ~VvivbARe -, 4%
F, TALN, 9OV, 9T VN, vy OETH
Hagre Yo Th b B TR ER O TEE ML 2 (EEL
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Table 29, B. Effects of growth regulators on flower bud formation in conifers
. L 0 izt . )
(I ] Materials Tretment A B R
i B ok 77 % ® | REE ) AR
Chemicals Age Concen~ Time {No.of Experimental results
Species (Ey.)| Method tration (Am.){treat.
3,20 52y LEkE 1 % 7,81 1
v I, Z ES { )
oY UVER 0,20°| % W # 75| 100~500 ppm|7~9] 5 e iR L
Uracil,
Uridylic Ve 1 " 100~500  » " "
acid
3,20 3 LEH 1~5% 7,81 1
Z ES {
0,20 | % | # 7| 100~1,000ppm|7~9| 5 I
DNA
7 H ey 1~2 ” 100~10,000~ | » "
3,20 | 59 LikE 1~5% 7,8 1
-3 S {
2,20 | ¥ T ¢ 75| 100~1,000ppm| 7~9 | 5 A¥, FhevOEEMEE R
RNA Bt
100~10,000~ | ~ ”
10~1,000ppm | 7~9 | 4~5 | @ B cizIEFEMbcshie L
@ GAEPHHLTT %+ v DIEESD
10~5,000ppm| # | 5 L% e e
, 000pp @ BEE TG AL 32X DY
. Rl A3
MH ¥ 2~3 ” 3.6~360 # | # |5~7 % TR GICRIs U
BEE TG AL 5 A FOIEF
WE=aFr |2 ¥ 1~5 “ 10~1,000 ~ | ~ 5 7Mbb
Nicotine sul.
Mo UAKEE | x ¥ 1,5 ” 10~300 | # | « TEED LB U
t-Cinnamic a.
2,4-C Y on 2 ES 1,5 ” 10~300 ” ” ”
F =) = ’
2,4-Dichloro- (| 7 %1 2 44%E | 0~9 ” 1,000~5,000~ | 8~9 | 4
anisole
cce IS 10 ” 1,000~5,000~ | ~ ” et e L
< i 3 | 0~4 " 1,000~5,000~ | » ”
7 0 v VBT
KA -
water-sol. A¥, FAvY | 1,8 | ¥ H B | 1.5~2ke/ 8~Y | 5~8 TeFEMbicshRs U
auxin 50ml
4oeEs-4
Inhibitor 8 |.2%, 7awy | ~ ” ” ” ” et

%5/ Y VHES L ORISR E 3 R AR LT 2,
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Table 30. Effect of foliar application of chemicals onflower bud formation in Pinus densiflora

1 E K 1 year old 2 T H 2  years old
& 1t B 1AR¥7 D # 1t B 14347 h
. H B B & B "
oo BOK % of trees No. of flowers o B OK % of trees No. of flowers
with flowers per tree with flowers per tree
Treatment & Treatment o *
'f‘otal 3 ¥ & ¥ Total & ¥ s ¥
55 B Cont 6 3 4 0.2 0.05 | H#4 Cont. 35 12 27 0.4 0.8
Ppm ppm
GA 300| 27 9 18 1.7 0.2 ||GA 300| 56 12 50 0.1 1.7
ppm %
100 0 0 0 0 0 0.1 17 13 13 0.6 0.3
DNA 500 0 0 0 0 0 DNA 0.5f 35 20 15 0.5 0.9
1, 000 0 0 0 0 0 1.0 23 14 18 1.0 1.2
ppm %
100} 25 17 8 1.1 0.1 0.1 21 5 16 0.5 0.6
RNA 500 10 0 10 0 0.1 jRNA 0.5f 46 10 41 0.5 1.0
1,000{ 36 0 36 0 1.5 1.0 48 28 38 1.8 1.1
ppm rpm
100 0 0 0 0 ] 500 43 17 30 0.5 1.5
TIBA 500 10 0. 10 0 0.1 §TIBA 1,000{ 23 5 23 0.4 0.9
1,000{ 18 18 0 5.9 0 5,000 47 10 42 0.1 2.0
ppm  ppm % ppm
D_I}\_IA 1004300 10 0 10 0 0.2 Dlj_A 0.1-+300| 60 28 46 2.5 1.8
GA 500+300| 30 10 20 4.4 0.3 | GA 1.0+3007 30 10 30 0.9 0.6
ppm  ppm % ppm
R_?_IA 100+ 300 0 0 0 0 0 REA 0.1+300; 38 5 33 0.04 1.3
GA 5004300 0 0 0 0 0 GA 1.0+300| 24 14 10 0.02 0.4
ppm  ppm ppm  ppm
TI_EA 100+300| 38 8 25 0.9 0.3 T_Ii_BAl, 000+300| 56 15 51 0.5 2.3
GA 500+300 36 9 27 3.9 0.5 || GA 5,000+300] 64 50 30 2.1 1.8

% WERMTRT, Shown by the number of new shoots.

BEEAAS B 20 Ao

1EHA G A7 A30H~9 H17AOWR I 3 [, fhosslid 7 A240 ~ 9 A238 O 5 B,
2B G A S A12A~ 9 B1oH o 3[E, fhodkhls 8 A11H~ 9 A29B O HRc 5 I,

Foliar application :

1- year-old seedlimgs~ GA, July 30~Sep. 17, 3times ;other growth regulators, July24~Sep. 23, 5 times.
2 —year-old seedlimgs — GA, Aug. 12~ Sep. 19, 3 times ;other growhh regulators, Aug. 11~ Sep. 29, 5 times.

Kiroire #—%v  MHMEIERETRELATE
HAML R T A B A BTz, MU ERREY
BORTYALY) v HBRIEHT, AFXHEes FHO
BREOIEESML 2 E L CBIELIZ, UL, =Y ROM
B HE QRBIEP 5T, AV Y b ARE -k
FTOEEEL DALY VEUOERRRT LVDRT

WADS, SEMOTEEDMEEFLL Sh -1z, BEBRD
T, DNARZIESED bhigh -1, RNART
B eYRAFOIHEME L REET AEASA SN
(#—30, 31), 7 7=V OEHAICT 5 IR T3
TEDOBESPREINL TV 5, 20EEAFOEES, H
ERoEnbGED N3, UbL, BRETEDALN
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Table 31. Effects of chemicals on flower bud formation in Cryptomeria japonica

-
L/ MMEHE | 0w B #F O OROB BB (18N
g N No. of branches No. of flowers
Pl [ L .

B i H S I B B with flowers Per branche
Treatment Date &no.{ No.of
Kind of reatmen of treat. |branches | & f{k 4 9 3 9
treat. treated Total
st 8 Cont. 6 5 4 2 3.1 0.5
ppm
. 25 { July 24~ ” 5 3 3 9.2 1.2
BAAF Sep. 12
100 ’ 3 2 1 1.8 0.7

- & Kinetin 5

fi 500 ” 5 3 3 3.3 4.2

[ s B B A B T

X B Cont. 6 5 4 3 22.0 1.1
ppm
Foliar VAR A 7 100 ” 3 2 3 25.7 1.7
Uracil {
spray 500 4 4 4 3 29.5 0.7
July 24~
PRSP ] 100 | gep. 12 ~ 1 1 1 22.0 0.8
Uridylic {
acid 500 ” 2 1 1 19.2 0.2
5
100 ” 5 4 4 24.0 2.2
DNA 500 ” 4 4 3 16. 8 4.7
1,000 ” 5 3 2 22.3 1.3
100 ” 3 2 1 30.8 0.2
RNA 500 ” 4 4 0 26.0 0
1,000 ” 4 3 1 23.7 1.8
5t B Cont. % 5 3 3 2 4.9 3.4
(]
WA FRF P
5,0+ | Kinetin 1 4 2 4 3.8 2.6
v 5 v ”
i g Ujrac/il 1 3 3 2 5.8 5.2
R F U A N N I R TR Y
id
Lanolin | ™% 1 1 ” 5 4 5 15.4 4.2
paste DNA {
5 ” 3 2 2 18.0 3.8
1 ” 4 2 3 19.6 4.0
RNA {
5 ” 3 2 3 32.6 10.2

W5 1) 2084 * 2/ v v 2 ¥ OEADOR I ULE,

2) 7Y CERE IR O 2 B SR LT,

3) MEHIEER TR T,

VA F DA R T b TED > X iz { WMRFicids)
B, MEHEOHT, TIBA BHMTRET I~
Y DIEF TS VB S 275D b higinds,
NV vk BERBEY B LETER, BIEEL o8NS
5L5THB, UL, ThoDERESIZIZUTRNA
LT IBADEEICL 2 b Db ¥ 5 DEBREOSKM,
HbH, VTHRIRLTEONLY DL S RERNIRAD &
nign, BT TOHEETIE, SHERITH URESEICTE®

DU IEAMBERC L) L DAETH B,
2. UNRLY COERBTHIC L BEFMEOBAE

AL ORVY A Ay TESSMbIT 4 B 3R
1 e »
v IPNIE, AXB 5, 50 v xR sERE
WTRBRZITIS T, Skl 0 ~18EE DB A B &
CHEAT, KEAPRETH 2, —~HosksL o
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Table 32. Differences in the effect of gibberellin on flower bud formation according to

tree species

Lid] B 3} W | e TEE O b
Tree age Concen- Time of | Flower bud
Species (year) trat1&r;)m) (t}%eat:.e?t formation
< vF  Pinaceae
7H <y P. densiflora 0~2 10~500 7~10 -~ (&)
7 uwy P thunbergii 0~3 ” ” -
5 —~& 2y P laeda 1,4 (2%%), 50-~500 ” —
ATy awy Poelliottii 2,4 (¢vx%), 9 | 100~500 ” -
T5ANA K aw P opinaster 9~ 4 50~500 8 ~10 -
Ny y 2=y P obanksiana 2 100~500 9 ~10 -
2w i<y P oconlorta ” ” ” -
S5F7 3V 7wY P latifolia ” ” ” —
< Ay P opungens ” ” ” —
N =7y P ovirginiana ” ” ” —
nHe L. leptolepis ’ 8 100~300 7~8
2 FFl  Taxodiaceae
FEk Y TAY 0~18(1%22)| 10~500 6~10 | +~+
Tav sy URAF 8 10~200 6~9 4
2 ¥ Cr. japonica { 7 E b AV AF 5 50~100 7~38 +
= & & 7 ” ” 4
wmoofE 3 100 " "
X424 7 M. glyptostroboides 1~9 (#v¥%) 50500 6~ 8 +
Va4 T S sempervirTens 2, 5 100 7~8 +
¥H L heaqg 7 S giganiea 2 ” ” -
avavyyr Cn. lanceolala 4 50~100 ” -
v/ Bt Cupressaceae
ke / * Ch. obtusa 3~13 100~500 6~ 8 +
w—v .k /% Ch lawsoniana 3 (veE), 7 50~200 ” +
¥ 2 % v Thujop. dolabrata 3 (HvF) 500 7~8 H+
a7 57 #H ¥ 9  Thuja orientalis 6 ” ” +
449 %34 LR Cup. smpervirens 0~1 100~200 ” -

E oL R 3~ 5 EEEEA Lz, EFME L B LS £ORE ISP

1 +EU L {2,

Remark: GA was sprayed 3~5 times. Effect on flower bud formation: — not effective; *

little promotive; + difinitely promotive; + markedly promotive.

X LAIE AEE L AV, FRLIZO ANV Y VidEE
SR D N 5 Gl & OFREEEB D N v ) VR (G As
tGM)?b%oﬁ%mmu,%%mm%7w:—w%
BT & b U TSRS LT, MO HERIRZNZhOE
BEROFIRTEY TH 5,

2 # %R

SIEMOIEHFNLIIGA,, CADVITNOMET b {2
#Exhis, Lbl, vNv ) OBRISEARORMEE,
MEOFER EILE > TREADT, UTHERIRE~N
B ‘

(a) HiFE, BFE, BRI 2ROLH

CHETIITE > HEBROMRE L H L LD LR—




B20MWML TH3, LORBLbDB LI, vxLY
OHRIIBEBICL > TEL LR 3, vV BOBETR,
TR BREEEMEBRBEINS P12, T
TiE, XV ) L OBmick - TEIER, BENGED
HEINT 2HE8HBH (F—30), HREED A LA
MEAREICEEIRS 2V, — iy BoBREIiEs
RPIBNEEBATIV, 2FPROBBETIR, 2%, 24
T34 T, Rk a4 T CIEESLMERE I NS,
FHohvas4reavay L CRYESED LA
Woll, ONLY VORI ETE L ICHEEICH bR,

£33 AFONEMbicBXIZToRL Y LD
Table 33.
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BRI TIED D b in VYRR I HE B D BB b e
Th, E/FHTH, 129 %94 FL %KY 45
TIEFSEBEEI NI, o -V e/ % 7R 50
TEIPRPEETH 12, D EOmL, s~y
THRRICEILORESINL DA XRL L/ 2 HOKA
MOOEHET, + VB OMEICIZ—BITEEs 0,
IRVY COFROB DN RE—BE T L BB
RILL > TEBPRELLSTH B, BEICE 3 BV
YAREEDSDISODOTH L T/, 2 EF DAL,
KBV s BRI TR X CBIELTZ, UL,

Effect of foliar application of gibberellin on flower bud formation in Cryptomeria japonica

*}_[‘ *4 (*ﬁ) ﬁ ] ﬁ H H % of trees or No. of flowers/tree
No. of branches or branch
trees or { No. of | Date of with flowers % L % of
Sample Treat~ branches §pray— spraying 59 4 Azt v | B | 2E | mA £ flowers
trees ment treated ing . ‘Total | Mean | Max. |Mean | Max.
@ Cont. 30 - — 0|0 0 0 0] 0 0 0
1Atk GA 10 ppm ” 5 0 [86.7] 86.7| 20.8] 59| O 0 0
June 5
Fxs %< |~ 50 ~ ” ” 13.3|86.7 1100.0] 42.4! 110 | 0.7 17 1.7
Z¥) # 100 # ” ” July 19§ 71.0{29.0{100.0| 34.7{ 94| 7.5 30 17.7
1 year old | # 200 ~ ” ” 90.3 9.7(100.0] 31.1| 107 13.1 56 29.6
SHE Cont. 30 — — 0 0 0 0 0ol 0 0 0
July 14
GA 50 ppm ” 4 . 83.3| 16.7 |100.0] 49.5| 140 | 12.2 58 19.8
#7100 ~# ” - Aug. 16 {100.0] 0 {100.0] 57.2| 162 | 13.2 54 18.7
1HES UR | W/ Cont. 26 - — 0|0 0 0 |0 0 0 0
%/ ¥~ )
=z F) GA 50 ppm ” 5 Tl , 100.0| 0 1100.0{143.0| 270 |50.7‘| 185 26.2
uly
Lyearold 1, 150 ” ” = 100.0{ 0 [100.0[150.6 366 |85.0| 250| 36.1
(from Aug. 9
cuttings) #2200 # ” ” 100.0{ 0 |100.0(102.6| 194 {41.3| 102 28.7
I8 Cont. (5) - — 0] o0 0 0 0| 0 0 0
g sz [GA 10 ppm| 5 ; . 100.0] 0 |100.0| 42.7] s3|45.7] 64] 517
. N une
(2 ;)'7 g 50 # ” ” 100.0[ 0 |100.0| 87.1| 154 | 75.2| 132 46.3
A —~
7 100 ” ” 100.0f 0 {100.0f 89.2| 134 |89.1| 217 50.0
July 19
8 years old| ” 200 ” ” 100.0[ 0 100_.0 85.41 166 {97.4| 157 53.3
GA 10 ppm (5) 5 100.0[ 0 1100.0f 27.4| 50| 44.2 50 61.7
Aug. 13
” 50 ~ ” ” 100.0; 0 }100.0] 30.5| 38(92.9| 112 75.2
# 100 # ” ” 100.0[ 0 |100.0| 38.6] 43]96.3] 135 71.4
Sep. 2 ,
7 200 ~ ” ” 100.0{ 0 ]100.0{ 22.6| 29]|74.1 83 76.6
W5 1) VEAEEE (6 ~7AK) B4 08 EEEEG A MEICHIERT 5,

2) BB 1 EETR LAESIZY, SEETIX 1 Q0E) X472 ) TFRT.
BRI 19 Fric e F » 12 8BEy 1B E B U,
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Table 34.Effect of foliar application of ‘gibberellin on flower bud formation in Metasequoia glvptastroboiqfes‘

4\‘—_’_-_—_——‘
o oA BT ) AW % 1 = # it 5
# B K X ) $ |- BB A H 9% of No. of flowers/tree or branch
. trees or branch-
Sample No. of No. of Date of es with flowers 5 ¥
trees or | spray— | spray— [T
trees Treatment \yranches | ing ing 3 e T y|® L E B RS
treated Mean Max. Mean Max.
SHRX Cont. 20 - ' 0 0 0 0 0 0
June 5 ~
1 7”
£ A I GA 10ppm 5 Tuly 19 0 0 0 0 0 0
(FUK) v 50 ” ” ” 45 0 8.8 49 0 0
1 year old| 7 100 7 ” 4 ” 85 0 | 34.6 121 0 0
» 200~ ” ” ” 95 5 27.2 71 0.4 8
WEEX Cont. | (6) - 0 0 0 0 0 0
4 H Y June 5 —
G5 GA 10 ppm 6 Aug, 17 0 100 0 0 4.0 7
(3 UA) » 50 7~ ” ” ” 100 100 15.4 50 4.6 9
4 yearsold| # 100~ " 4 ” 100 100 | 28.7 58 6.7 10
» 200~ ” ” ” 100 100 44.8 124 7.0 11

% 1 EAE LERSID, AAEERIE LR T b OBTE 2R T .

w35 v roIEEA Lo LIET YNV Y Lok

Table 35. Effect of foliar application of gibberellin on flower bud formation in Chamaecyparis obiusa

. e 2)
) mom | %o B & K %K. # O K
#t B K LUTEE S O m A g % of branches No. of
Treatment with flowers flowers
No. of No. of Date of ”'—-—'—‘r—r————-—'
Tree no. branches spray- spray - 4 E
treated ing ing s 4 Total s ¥
effe Cont. 5 - — 0 0 0 0 0
1 B |GA 50 ppm 3 5 Aug. 8 0 100 100 4 (7) 0
» 100 " " Aug. 26 0 100 100 7 (15) 0
Sffd  Cont. 5 - — 0 0 0 0 0
, = (A 50 ppm| 3 5 Aug. 8 67 33 100 | 112 (150) 5 (1)
is)
v 100 7 ” ” ~ 67 33 100 94 (112) 2 (2)
» 200 7 " " Aug. 26 33 67 100 | 79 31 | 2 (7)
X Cont. 5 - — 0 40 40 4 (8) 0
3 5 GA 50 ppm 3 5 Aug. 8 67 33 100 71 (175) 4 (6)
kS)
# 100~ ” ” ~ 67 33 100 75 (186) 5 (15)
v o200 7 ” " Aug. 26 33 67 100 | 87 (151) 2 (10)
I B B

jl\%{igﬁﬂ DIZEEEEEAOR . 2) MBI ERAIY, MBI R o iR 1 BURRY T2 b OB B R, ( JPUAR

Remark . 12-year —olu trees were used.
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Table 36. Effect of foliar application of gibberellin on flower bud formation in Chamaecyparis
lawsoniana
2)
e B | B oo B T x B = O B BB E L o
# X OB [EI = A H % of branches Flowering fif R
No. of No. of Date of with flowers No. of flowers (%) Cone set
Treatment | branches| spray- spray- Py
reatmen treated ing ing ™ 3 ffl\ot;i S 2 N £ (%)
S| Cont. 5 — - 0 40 40 7 0 89 - —
(36)
GA 50 ” 5 100 0 100 | 07 | 138 80 91 77
e (122) | (182)
July 19
113 147
100~ ” ~ 100 0 100 (228) (258) 30 82 70
Aug. 21
8 76 75
»200 ” ” 100 0 100 | (100) | (@58) | 17 78 60

1) #EaAR L 7 mAEREROH,
PSR R E LB 2R o

Remark . 7 —year-old trees were used.

B L > TETERGICH /8 b ZRMBA Iz, HIEE
DL \NMEE, DR, &5 VIRERETEL L ERK
bdoti, THEEL MIEOBEOLEISREEICE > T
R aBabd -1, MHEMTEE b ZEELET 5 E(E,
HETED LR L VB, HTEDHES S WAL &R
»ohiz, COL S RAERZREAIIGE L syERic
W LTSI E L RELVWE D ThH B, £/ FTH
BFEICE > TRV ) VOFRICELNLEBDPE LN
2 (F—-35) 1 5RIX 25K, 3GFRICENTELED
s, MIERERBEU D T,

{(b) e X 2RO BN

DALY COROBLNT L, F—EET BRI
L oTHRIEA, vV Y VIZARRE TG ICERZ >
WA FOMEEHTICIER DT 50, BinsEniz
ETEF AL, & o Uas (B sh s (K —33,37),
2 FOMEAT T, KREDVHEET, MEEDTHL
DEEL TV, THEATTH, (NBREXK IO A5
LI ODERMIZE N, UL, 14EAS UKH,

& MG ABETED LR 3 INU T L %o F (K
Booxv ) vTlfENE {5 LIkt s, TDLH
ERIE A 2 7R /X2 TE A LIS (F—34,40)
XA a4 7O VESY URE T, HEEIZ50ppmi 1
T, MTERWppmTEAEL LS, 44E4ETI310ppmElE
THEEWELE U Tz, FIEERIZAFEOTHEL K
Thrb, b/ FDOBPAR, SFEEETRBEIEDOAZEL,

2) WKL 1 TR b, R ERR RO 1 BIECAT Y OBTERE, E£12 ()

HEIEIZ R Aoy, 13EE T, B #itoms
DEEL, BIEE, B § i3RI~ TELL
ML TV 5,

PEomd, o~xv ) Lok b b SR
THl{Ebh %, BHOHEMC s b 72> THIEO LD
B#xh s,

(¢) MEBEEITL BERD L HN

EHRTEOBAOEIEE AT, B, HHEmEs
Citk > TRREE, £-33~37CLk %E, Z¥, x4+
a4 7 Tid10ppmbl b DIREE TIEEFSLOSTHR I huic s,
B/ %, -t/ *TiE50ppm Y ETCHENEA LN
2o 727 2 F 6 TIX50ppm TIEEEMEHE U  {EH 3
iz, AFO 1VEEETIX, 10ppm BLETHETEDS, 50
ppom YL CHETED BEL 1203, EEE TR0 A35%E
T BEEHE , BELH 72 BT LTz b5 - CHERER/E
BEET AEESEILT., chicl, 8EETII0
ppm LLE CRESSHEIERTE 25 4 U, BRI —K
ITHRRE ORI & & 72 - THEINT 2 E@ifiTd % 53, 50ppm
UETREBEIIZEPNEZNIEBEEL RV, £
TEBUCH 2 METED LEE (MITER) o ~L Yy v oEE
O E s> THERT2EAR 3, & ickEk
TR oIV BED 6N 5,

A& 234 7 OFEE, 1 AW TIES50ppm LLE THETE

5, Wppm THIEHSELEL T, UL, 4 4FEATIES50
ppm LU THETESS, 10ppm B b THETELSEA L TV 5.,

EIERm b ieE e, 184E, 4EEL oLy
COBEEORIMNTE 72> THINYT AEfCdH B, &/
FBLPo -V, X TIACL S SERVED LN
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Table 37. Effect of foliar application of GA7 on flower bud formation in conifers

o LI iz ALER # b ¥ & 1 B
g% o8 :? ofhtrees or | No.of flowers
L i Treat t ranches
Tree reatmen G with flowers tree or branch
age No. of -
®WOE i # ET ' trees
Tree species Concen-| Date of | No.of or 2 2 2 2
tratior spraying |spray- |branches
(year) (ppm) | (m.d.) |ing
xffg C. e — 50 0 0 0 0
0 100 7.91~8.31 3 ” 72 0 5.2 0
500 ” ” ” 82 2 9.1 0.02
A F % C. — 6 50 0 59.0 0
Cr. japonica 3 100 7.21~8.31 8 100 88 640.5 7.4
500 ” ” 6 100 100 798.0 12.7
S C. —_— - (5) 20 0 2.4 0
6 100 7.21~8.31 3 ” 100 100 151.4 56. 6
500 ” ” ” 100 1100 522.4 145.8
Asea47 (LK) o *E C. _ — (5) — 0] — 0
M. glyptostroboides 500 7.21~9.16 4 ” — 100 E— 7.5
e % g C. — — (5) 80 100 658.6 33.2
10 100 7.21~8.31 3 ” 100 100 1,611.2 152.0
Ch. obtusa
500 ” ” (3 100 100 1,849.6 182.6
7 2 # v (LK) W C. —_— — (5) 0 0 0 0
3
Thujop. dolabrata 500 7.21~8.31 3 ” 100 100 426.0 47.6
A FHYT
i 6 X C. — (2) 100 100 131.0 384.0
Thuja orientalis 500 7.21~8.31 3 ” 100 100 1,264.0 737.0
e C. ———— — 4 5 1. 0.3
v oH e X C ‘ 0 13 5
2 100 7.21~9.16 4 20 0 5 0 0.1
P. densiflora 500 Y " . 0 30 0 0.9
W C. I — 27 1| 48 1.3 2.7
-
3 100 |7.21~9.16| 4 10 30 30 1.5 0.8
P. thunbergii 500 P ” ” 20 30 11.4 3.0

BH, K—35~361CLk 5 &50~10ppm K& b dWppmK  TEHFDME & < ICHEIEOMERIBEST 3 £ 105 T EMTE
THEIERZ S FRETEVETT2HBE8H 5. Thid, 5. %< OBE50~5ppm OBEHE CHEIH 5 25,

THOEBRICHAWIZ oL Y ¥ (U585 BEESE HECEBICL > CEOBERT LA BEMND 5,

ET, SR CEREICL b ITROHESEIET 245 B. ALY OB & B E DRER

AWhh, TOHBILLEbDLBbha, HEELIEE 1) MEleHE

MEE OBRIZR FFD b D ERBICELTE N, AF (1EABLCSEE). x 2 a4 7 (68EE,
PLEORERD G, DALY L EREEL ) L SREC IUK) BLOE /¥ (3EABL OIMEE) 2HNT,




INV Y ORI ORE R iz, 2 X TIE, 6,

7, 8, 9, LOADHSONEX ZHT, 0E X PWppm
DYNVY VIKEEK 2 &R OPaIIC 3 [EIEREH LI,

XEEIL 7T, 6, 7, SHOMANERXSE: 6+ 7
+ 8 A DEGUEX 2 31T, 1003 & O30ppm KIEHK % 3
BIEmMEE LI, v/ 2TiR6, 7, sHO=>DnE
X284, Wppm KAK % & OFREIC 2 BRH L.

2 # £

KERDFERIIE -38~400ML Th b, REFDIEED
BHERRICOWTAB L (£—38), 10ppm [X & J0ppm
KOBICE L VBB, UL, 144 E18EE
L OMITIENE W ERBAENSE, | EETIR, HIED
EHke, 7, 8 HOFUWERK, L7 BARIREL,

IARTIRELLLEIL, 10AXKTRERETEMNL LN
e, MITHETEDEEE 9 HXPR L EL, 2V T8A
E»%<, 6, 7, I0ARIEDTHTH 3, 18FEETH,
- HETEDEA 1 L L Ao ERL, 7 BRIKED
T oiz, UL, HIER6~9BOWFhOX T 10
REEUIZ, BEHIIRR Y I BRBREZ 0, 6,

7, AR Y HLEFEELTWE, bbb, 14
A3 SISO 2 Z T N L D Th B, 24D
47Tl (32—39), ISR HEIIA & h T, B

(91)

HERE b b 3 4 HERNEX clEEM i s h
T3, BIAMBECI, WEKICEL N SNRED
Lo, b 6 BXE 7 AR, Witz 8 AXic
PRINEITHE, £/ FTIE (F—~40), 6, 7, 8§
HOWFNOMMEXC b 0B S hizds, T
BT AR, MR8 ARIKR S & HEEL,
ULEDRERE» S, v~V Y B OBEIRE Y -
TEORISELDTHE, —BCEENIONE T3l
1608, BB TIEEIESE L S HASA 6N 5,
HIEOHMUTH LTI 7 H 2 S te S —RIT LV, 1
TEDLIER U TIREN L b & LR 2 VBTN L L,
URV ) AEROER I ARDTEES A & Kk —Bd
%,

C. UL ) v EEl S 2 W AR TR MEODEEN
B ghER

(1) s8le Bk

WAL © A ¥ 2 FEAERAR 2 HEEME E LT, 6 H22
HicE%, #8, mE2EL%, 7HI7H~8H 20
I2G Alppm A % 3 BIFEEEA L1z, BIEKE LT,
N, P, KOBMKX, NP, NKX, PKK&L N
PKEXZ2BI 1. W7 v =7, BEEBETRK, WHEEN
He 1o b RaET209 HLizh, NEARTIRS
5iT10g XL 409 X2 iFtz,

K38 2AFOEHMUICBLIZTT UL Y L ORIHEIO K
Table 38. Relation between the time of GA spray and the flower bud formation of

Cryptomeria japonica

GADEE R TR A 1 £ 1 year old 18 4E 4 18 years old
| w [mmGasen | B % % EmmGEE)
treat. % of trees No.of flowers % of branches No. of flowers

Concen- ( A \ | with flowers per tree with flowers per branch
tration month) ? )
6 100 10 42.2 0.7 100 100 80.5 96.9
7 100 10 44. 4 0.3 100 100 218.3 80. 6
100 ppm 8 90 60 31.9 3.9 100 100 121.1 94.8
9 30 90 3.2 31.7 57 100 3.5 111.4
10 0 0 0 0o 0 43 0 1.7
6 100 30 42.5 1.4 100 100 88.4 112.6
7 100 30 58.0 0.7 100 100 228.5 110.0
300 ppm 8 100 80 46.4 11.5 100 100 123.5 135.4
9 10 90 3.1 33.5 43 100 2.3 154.9
10 0 10 0 0.5 0 43 0 11.2

% 1) BEE, SXE b 1EER10E, 18FEE TR,

2} vV Y L3EAOPAIC 3 BT,

Remark : GA was sprayed 3 times.
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=39, % &4 a4 FOEEMbIcE LT UL L OBTERIOR
Table 39. Relation between the time of GA spray and the flower bud formation of
Metasequoia glyptostroboides

oW X "B OE #fmA A oo | A H O R | EIEROBEIZY)
: . % of No. of
a2 B branches with flowers
Treatment Concen~ Date of No. of No. of | flowers per branch
tration spraying spray- | branch-
(month) (m. d.) ing es % £ ’y $
XX Cont. —_ — — 10 0 0 0 0
6 A KX 100 ppm| 6.15~6.26 3 9 90 0 8.8 (2.6) | 0
7 A K " 7.14~7.21 " 6 50 17 27 (0) | 0.2
8 A K ” 8.14~8.18 " 6 50 33 5.8 (2.8) 1.7
67+ 8AK ” 6.15,7.14,8.14 ” 9 100 33 123.3(8.9) | 0.4
A Cont. — — — 10 0 0 0 0
6 A K 300 ppm| 6.15~6.26 3 7 71 29 7.1 (2.0) 0.7
7 A K “ 7.14~7.21 ” 7 86 29 7.4 (1.6) | 0.9
8 A K ” 8.14~8. 18 ” 8 75 75 6.5 (2.0) | 3.1
6784 ” 6.15,7.14,8. 14 ” 8 100 88 | 20.5 (i2.1) 2.6
1) 6H4 (3 UAR) oL,
2) () PESEERFEEL TTEN2RKL I D,
Remark : 6 - year-old trees were used.
F£40. bt/ xOEFNHbIcBLIET vV Y L ORI OME
Table 40. Relation between the time of GA spray and the flower bud formation of
Chamaecyparis obtusa A
oK | A M VIS0 R - (A NI G # b X & B
» ) T () 3 No. of trees or % of trees or | No.of flowers
i3 L L No. of branches with branches with per tree or
Time of trees or flowers flowers branch
Tree age treatment | branches
(year) (month) treated Ky £ ) £ ¥ * $
SHHE Cont. 5 0 0 0 0 0 0
3 6 A 5 1 0 20 0 34.8 0
7 B 5 3 0 60 0 65.0 0
8 A 5 1 0 20 0 22.0 0
SfE Cont. (10) 0 0 0 0 0 0
13 6 A (6) 6 2 100 33 114.5 0.7
7 A (6) 6 3 100 50 151. 0 2.9
8 H (6) 6 4 100 67 115.0 3.4
"% 100ppm ZKIEHE % 2 &, 100ppm solution was sprayed 2 times.

* % FERTRT,

Shown by the number of green shoots.




ERBEVEOWS | X ¥ OMIEA & 2 FHEEER b
BUT, ERESYEOHANBOYE LR U,
AUIEREA -+ (1AA, 1BA, NAA, 2,4
—D) #4xFr, BB OZ0BEYE (DNA,
RNA, vy o), EEMHYE (MH, TIBA,
Wle=a7>) cH2, HFERBIL, O~LYLEEE
TEWE 2 AR ECRE U S, AERSME
WEUIER, ERFAGYE 20 L BE0= 51
DNTITS 517,

2) #& %

(a) HefEDBHE
KRROFERIIE—1OBY TH 3, EHIERITHONT
ILBIX BT ZEDS IR0, Ubs U, MEE TTE 2 50 Lz &
DENPKREENPRIHL, KEA R, #E
DAHREELI S DIMIINPKXE NPRicd 1z,
KEAXIZZV, BV TAB L, HIEINPK
KENKEKZRE, ftict - TR TAERICH B,
LU, BEEOTROBEIER T b 3 fRIX i e~ fitp
LT3,
Mﬁ@%&ﬁﬁNKEﬁ%%%&owﬁNP&Nm
~20gRBL VP KX BB, MIERITH X T
HSMEXKSATH B, & LItPKK, NP, NK
X, NERAXTELWENSED & hiz,
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BLEDEERD 6, HEiiio~vy Lok BIEEA LD
%ﬂm%&%ﬁi&?c&wbméom%m;gfmm
@ﬁwm%emmﬁﬁénéot<m£§%ﬂ®mmw
HIMETEDO M2 (BT 2 L 5 Ch 3,

(b) AEEFAMIYIE O Of AL DR

KERDHRERIZR — 412~ 44D TH 3, HEFEWE
DR FIZIBIIIRD R L - TE LR L 2L 5 Tdb
o NV U EERREIE % F—RIICERT LS
BIDWTHBE (F-42) , A—%L 1, B4 550,
VY DVEE, B, EENGEROTRE vNL ) L
& BIEF DR L 2200 EERE Tt U ATERS
{befflT 2issssh s, & i NAA, 2,4—D,
N4 AF 2, MHE X OTIBAOHEK Clk ¢ OffHsE
® 6 NIz, ERFE OMEIR AT ESYE %80
RERUIZBETR S B EHbh s (£-43), 556 » U
2,4~-DH B EIMH2EZ TEERIEIL, LIT6 L
TboNV Y U 2T 28, oL Y L OBTHEE
TEREE 3 h, RBRETELh -1z,

ERTIHE RN 581 (F—44), TAA,
IBA i3 200ppm THIEDBE 2 EHT 5, NAADHEAIZ
HEJEDBEA 2 IHT 5 55, 10~ Wppm O R TIMETED
BEREET 5, 2,4~DENAA LB UL 5 7o
BHLND, BRREED, —Mict —%L ot

E—4l UNU Y UL B R X OIEFSEERICE L I3 o s

Table 41. Effect of manuring on gibberellin induced flower bud formation in Cryptomeria

Japonica
moW X o om @ %t % BN (1A470) | 8 5 K
% of trees No.of flowers per .
. . % of
Treatment Quantity of with flowers tree
fertilization > i female
(B8, 9./ m) &% () :'Fotal E ’ ¥ flowers
] Cont. —_— 82 18 100 119.7 12.8 9.7
NPK 20 120 ¢ 20 94 6 100 139. 3 15.8 10.2
PK 20 20 83 17 100 86.0 24.6 22.2
NK T 20 88 12 100 120.7 29.9 19.9
NP T20 120 95 5 100 106. 3 26.7 20.1
10 80 20 100 81.5 19.7 19.5
N 20 87 13 100 107.4 24.9 18.8
40 86 14 100 108.0 25.8 19.3
P 20 89 11 100 104.3 18.7 15.2
K 20 67 33 100 105.5 16.3 13.4

W5 1) SR 2 A (364, miHE), ®IXHI204,
2) MBS 6 F228, 3) G A M 100ppm ¥ % 7 H17H~ 8 A 2 H ORI 3 EREE ST,

Remarks 1) 2-year-old seedlings (36 individuals /m’ Ywere used.

2)Manured on June 22.

3)GA 100ppm solution was sprayed 3 times during the period from July 17 to August 2,
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(G A &M EFEYE % F— R L 15 8)

Table 42. Effect of the combined treatment of gibberell

in and other growth regulators on flower bud for-

mation in Cryplomeria japonica (when GA and other growth regulators were sprayed in the same season)

w o | A sot5 | Mo |8t R | OE 1B R | HERakme)| MR | E*
- B A jE A Bl % of trees No. of flowers :
Sample | Date of | No.of | No. of with flowers per tree % of
Treatment trees |spraying |spray- |irees - $ flowers Growth
(ppm) (m d.) }ing treated Tﬁfﬁ ) o ) ¥
s E(GA 100) — - 100 | 100 | 93 127.0 30.1 19.2 +
Cont.
G:n 100+ 10 100 | 100 | 93 109.1 22.1 16.8 +
+ 100+ 100 100 93 | 67 114.2 23.8 17.2 +
TAA
100+ 200 100 | 100 | 86 152.0 16.5 9.8 +
100+ 10 GA %X 100 | 100 § 92 132.5 23.8 15.2 +
7.20~ -
GA 1004100 3.5 3 15 100 | 100 | 67 87.1 10.4 10.7 (Z:E%%E)
+ 1004200 100 | 100 | 53 80.1 2.5 3.0
NAA 2HE | g (REHERE)
100+ 10 %E . 100 | 100 § 94 102.6 31.3 23.4 +
2 years . - ”
GJ'{X 0100 % 7. 188 " 5 100 | 100 { 71 71.8 9.7 1.9 (i)
2,4-D 1004200 100 | 100 | 67 | . 50.5 8.1 13.8 (Rezset)
100-+3.6 100 | 100 ; 80 129.1 32.3 20.0 +
GA 100+ 3 100 | 100 | 79 128.2 19.4 13.1 +
+ —
MH 100+ 360 94 94 7 31 15.5 1.3 7.7 (REHEFE)
O (GA 200) — - 96 | 96| 8 | 20.38 | 0.08 0.4 +
Cont.
Ny {200+1uo 96 | 96| 8 | 20.50 | 0.12 0.6 +
Kineti GA : X
e Lom-t-500 7.30~ 3 s6 | s6! ol 772 | 0 0 +
WAL 9.4
GA 204100 e IRE 20~25 77 77 14 13.09 0.18 1.4 +
+ { Current | ¥4 .
vy o vk (50 year | 7.24~ 5 71 67 8 8.96 0.08 0.9 +
Uridyric acid old 9.12
GA {ZO(H- 100 88 88 4 15.96 0.04 0.3 +
+
DNA 200-+50 92 92 17 16.83 0.25 1.5 +
x5 B (GA 200) — - 100 | 100 | 85 30.6 9.6 23.9 +
Cont. 28 |GA B
GA 200+100 |2 years {9.4~10.3 3 100 | 100 | 45 27.9 5.1 15.5 +
4 { old RNA: 10~15
RNA 2004500 9.1~10. 4 5 100 | 100 | 75 47.6 7.0 12.8 +
i B (GA ZOO)A — - 100 | 100 ; 33 43.3 1.4 3.1 +
Cont. 2HE |GA L EArd
GA 200+ 100|2 years|7.30~9-4 3 100 | 100 | 60 44.1 4.1 8.5 +
+ { old I|TIBA: 10~15
TIBA 200+ 500 7.24~9.7 4 80 80 | 44 24.3 0.7 2.8 -
st . (GA 200) —_ - 100 | 100 | 81 41.8 6.4 13.3 +
Cont. 28 I GA L &
GA 04 10[2 vears [8.23~9.17 3 100 | 100 | 42 | 48.5 4.9 7.6 +
+ \d |filg=aFy: 10~15
W= o5 ° g
T e Sul. 2004500 8.19~9.22 5 100 | 100 | 62 | 42.5 | 7.4 14.8 +

* + {Z# Promotive

+ sl Not effective

4| Inhibitive
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K43, 2FOEHMEICE 13T o~ L Y U ERTYE O/ AL DU
DO (FEERHYE 20 U2 54)

Table 43. Effect of the conbined treatment of gibberellin and other growth
regulators on flower bud formation in Crypto meria japonica ( when other

growth regulators had been pretreated)

% I = BB (1K%h)
&& = % of trees with flowers No. of flowers per & &
Treatment tree . h
rowt
& &
(ppm) | Total 3 + 3 *
@ (GA 100) | 91 16 91 45.5 90.9 +
Cont.
2,4-D+GA 1004100 0 0 0 0 0 -
MH+GA 2004100 0 0 0 0 0 -

1) BIEL 2 GUERAE, RIKISA, 2 ) AR X OE  EETEE, 8 H25
H~9H7H, 5@ GA, 9H10~21H, 3.
Notes 1) 2 - year-old seedlings were used. 2) Foliar application :Other growth
regulators, Aug. 25~Sep. 7,5 times ;GA, Sep. 10~21, 3 times.

F—44. 2 ¥ OB LITT o~ LY v L ERFRHYE OB A6 b R D5
(EERGWE 2 HUE L I 5E)

Table 44. Effect of the combined treatment of gibberellin and other growth regulators on

flower bud formation in Cryptomeria japonica (when other growth regulators were

sprayed after gibberellin)

Lt it =5 1 = HEB (1AM y) | MIEE | g g
Treatment % of trees with flowers |No.of flowers per tree % of
— female Growth
(ppm) :FTotéI;k 3 3 S ] flowers
N B
Cont. (GA 300) 82 82 9 18.82 0.10 0.5 +
GA 300+ 10 91 91 8 22.54 0.09 0.4 +
i 300+ 50 93 91 9 19.25 0.10 0.5 +
TAA 300+100 84 82 5 15.15 0.05 0.3 +
300200 88 85 19 14.42 0.23 1.6 +
GA 300+ 10 88 88 4 20.08 0.05. 0.2 +
+ 300+ 50 88 88 12 17.85 0.18 1.0 +
IBA 300+100 86 83 8 13.73 0.11 0.8 +
300+ 200 95 93 17 28.11 0.24 1.3 +
CA 300+ 10 73 71 15 18.10 0.23 1.3 +
T 300+ 50 76 73 15 14.28 0.22 1.5 +
NAA 300-+100 77 75 15 13.49 0.29 2.1 +
300200 66 65 9 7.63 0.14 1.8 (R %3k
GA 300+ 10 73 71 5 15.18 0.06 0.4 +
+ 300+ 50 72 70 12 9.40 0.19 2.0 +
2.4-D 300+100 66 63 11 10.12 0.22 2.1 +
’ 300+200 16 16 0 1.74 0 0 —

HO1) M MEAEA, £K80~1004,
2) MR L oEg I G A, 7 H15H~ 9 H150, 4[@;
ARWEWE, 7 A2E~9 A25A, 4H,
Notes 1) Current year old seedlin gs were used.
2) Foliar appllication : GA, Julyl5~Sep.15," 4 times ;other growth regulators,
July 25~Sep. 25, 4 times.
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BT LR M L, HIEOA 2R A EHEd
HboNb,

o<, SEDGHEONRSRERRNYWE
KB Y CNBEOHEICL > TRz, VRV U
BICEA, A —F v RBIET AL, URLY VOHR
Hic~CHIEOBES—BREEINDE L5 TH %,

3. UNLYLOBBLESZTINLY > ERIKA
EOEAE DENIBIC & BTEFMEDRE

A URLY L OBBRMMEICE AL ) FBITT RS
o D& JEELE

(1) HRETE

B ps AN D12 © v ¥ CRORES.
g2m, VHRTLERRS. 2em) B O 6 FHE B 63~
1.79m, FRTOEES.8~4.1em) & 8EEAE (Bi&2.57~2.
76m, MITCERS. 4~6.2m) 7 AT w2 HNTHEREZTT
L1,

oL Y VI @ R, REEAR Y N J §e2 Bk
LTI E R Uz, T/ab b, s 5 k30
D DB TR % b 2T 3 ~ 4 HEHCHICH A 7 TH

WicETsETEHEHEAN, BErRREBCL, B&
BOFDiCo~NVvY vOMERETL, BIREGESD
LT, 20L%F—FTUIE -1z, HE58E 1B
1o h20~26mg T, —RECEBRE 2T, IFRENG,
o xTi7A29A8, 7AFeTRTA8HE 8H2HAT
b5,

2 # #

e DEERIFFE— 45— 46D Th Do &/ FILDOWN
a2 L, VERES.8m ORI 1 KT b 2ng DI~
) L DU TALEDR 5 AREEICHETE, MR b L
Ut HETEDBIERFER I B O TR A2 h - 12,
FEALER O ISHEA T3, 3 AR 2 AicHEIE SR L 1o 23, B
EAREOBIDTHIALNBBETH - 12, WEKT
i3, RS RIC e B 8 THETEDSE A U 120 FAEDRBUE
BRI > THD LD 05, B —RICRIREH D 5
F oI L {, EORITE RPN L S ThH 12,
EjEDEE, BEE L, W, T3 R L TR ELS
WX T, 3 7Arh 2 AICHETESEE U, EEE
Mrpd, 1ERMT b 30AUTTH - 12 METLIZERED
FREEDs & BEROEICEEL, THORICIEA L NEh -
oo MR OBIBRIULEAKICE > TEDRE 5, No b

F—45. UL UEHIOKRMIICE 5 € 0 FOIEFHMLHIL

Table 45. Flower induction in Chamaecyparis obiusa by the trunk —treatment of

powdered gibberellin
mER |8 M| 88| B’ TR MRS (1 ERMY)
[EgES & H No. of female flowers per branch
Treat - Tree Tree Diam. Male ‘_-_-_-—T_-_-_-_—"_-_—
ment no. height at the flower B THON | RO 5 F BB DL
base bearing | Lower branch| Middle branch | Upper branch
(m) (em)
No. 1 4.09 12.2 0 30.3 0.3
No. 2 4.17 11.0 0 2.3 12.3
Cont. .
No. 3 3.26 7.3 0 0 0
¥ 5 10.2 — 0 109 | 4.2

i HER 126,

Remarks Sample trees
Flower bearing

LR 7 H290.
EwE— Ui+ Do kB0 o RISV,

. 12—year-old trees. Time of treatment

*— no; + small ; 1 abundant ;

: July 29.
# very abundant.




BHETEDE LI DI, No8id & L iKH, DN
LY v ORBEERIC L - TITEIER R EICEE L 128,
EEBIIBREHRHOBIR S £, 2V TlHiED THRE
S O EROBITZ b -t BB RO R i1 BN o
B WA, L BRAOMIESEEL T3, RAKDFE
BRIMATH 595, HLLEESEEIR TV,
T2FuOEE e FERARED VY OB
BICk > TETEBE LB I NI (R—46), 6 F4,
SEEH L b, BMUMEEKIAETEL 2h - 1208, UHKT
IXHEHETRTES 0% B HE Uiz, 6 A L20mglEE U7z
&, WIEOBEERL {, WEE 1 EESTY 4 ~3fE,
SEHIEEE Utzo 8 EAE 1TSS L 25mgllB U T2 54 & 1
16, MEEE § BREE U, MBIERARORT1E
KTz b S NE, PEeTEEEL T B, {EFOELE
R ERIT & - TEBDRZ 2, BRICkT 20N
i, MEERE e d —RICTIHOR (BB DR (i
F DRI NS, TERORGIC S Doix b 2 LBIEL, v~
LY ORI L - TRIESEICTEN 2 L0 A B,
B. RV L ERRUEOHAGO AL 5 &
7 FNEHER Y o - v OETHEE
(1) #ElETE
EaAE] | REUR/\ SRS EIERATRE RBETE MR B S
B HRNO e 2 FRERORKEER 7 v — 2 2 AV THEER
BTz o1, EEAENL, W, KE, BRI, BHEO%
EeER X NI, 102 0 -2 (BEME) T, B
# 4 ~ 6, RS2, 23m , SFIRTTIEES. Yem TH B0
LEEREO T B0 6 BPLEIENBALNEY, B

(97)

Vo JBRXE LT8R BHTIZ, 1 MR OMIRARE
13RTH %, /A3 H, HA 1T, % 1 31 2 f@Ed -,
ZOMD Y v — i3 1 BETOHG,

ETCEEILTR | (BRRFIE—2KF 2 BBRAIT 5 %
R Uz, #IIE21.0~1.5cm& U, BEE~EEOWD
HRETERBHT 2BicIR L, BEPRIEL CHEDIAA,
7= PTUE -T2, WERIBISH 15~ 25emD T, B
THROD BT T, EEE 6 H1SETH %,

O <L) R E R O < S SR R L
TR CTE LI U T2 E A& 1 AR 24 72 biomg (2
§) & 20mg (4 $8) TR BB L 12, MEOHE
SHBORE AT, L TERBOR Y NV
VU OBERREE LI, WIBNIE, RKOomizEs» s |
DT, TMNEZH»ATS ~4 WFHICHIEL, XLy »
PREEDBICEAR LIk 5 iciEE LTz, Mz 7 A11
H (7HAK), £8A10H (8 AK) ikfin -1,
TEEOREERE g2, H, FTie3®s, 559
BCTEDB BB ATz MG 1S B AT Y, HETEIX
IR ILZ DT, BT Sb LR 2 £ I8MA,
D ERBREDD O EIEOBE U 2 5 KT oL
TTEOB 2 BRI A, ZOVEIGEI 2R Ul
TEBRHEB U,

2 # =
(a) ALEHBIZIE
BN EIZF —ATOW L Th %, WNIX 13134
7 RICETEL, BEIERIESSBTH %,

46, UL Y LEFIOBBRMEIIC L 57 2 5 0 QIR

Table 46. Flower induction in Thujopsis dolabrataby the trunk ~treatment of powdered gibberellin
B8 (B L B g e s | B oo | AEED - HIEDBE | HIEHE
OB OA B B & | Trees BRI No. of female
Sample | Treat- | Date No. of Tree | Diam. with Male flower | flowers per
trees ment treated | trees | height st the flf(’;e)m Branch ) tree o}f
used {(m) ase(cm) 0 bearing branc
6 i Az R 3 1.63 3.8 0 e - 0
Cont.
6 years GA Aug. 135.4
old 20mg 21 5 1.79 4.1 100 — + o~ (4 ~347)
ﬂéﬂ@fﬁ — 3 2.57 5.4 0 - 0
ont: T O 23.2
8 4 A Lower branch + (0 ~114)
8 years | GA July 6 2.76 6.2 100 AR 66.6
old 25mg 8 Middle branch| 1 ~ i (0 ~226)
41.6
I {0253 ~
{|Upper branch * (0 ~126)
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Table 47. Effects of ringing and gibberellin treatments on flower bud formation in the plus tree clones of

Chamaecyparis obtusa and distribution of flower buds within the crown

TEFEER (EEED 1EARS 72 b BIE B
WEAR | BIEAY | % 16 B | Type of flower bearing No. ot flowers per tree
X (tree number)
. . = - y # fE Male It Female
No.of |No.of | % of |M #i i #y UHE%
Treatment trees | trees | trees |Male Female [emale gt #pH o O
with | with and’
flowers | flowers male | Average  Range | Average Range
AL 13 7 54 1 5 1 67 0~866 15 0~147
Control
iRz (6 A) 13 11 85 0 7 4 145 0~1,053 106 0~705
Ringing (R) (June) .
GA10mg (7H) (July) 13 12 92 1 0 11 19,581 0~93,177 103 0~606
GAz20mg (7H)July) 13 13 100 2 0 11 | 52,057 803~ 019 469 0~3,143
| —
%Jﬁfgﬁﬁomgl?}fly(/ﬁ) 1B 13 | 100 ] 1 0 12| 36,418 290 267 0~1,046
HI R 20 7 ~
WS oo s | s | o100 | o o 13 | 960887102 855 17~3,876
#IF+GA 1omg (8 976~
RAGA mmg(%u(gjm 13 13 100 0 0 13 | a1,0n % 133,112 678 54~3,017
fIE+GA 20mg (8 7) 16, 679~
R+GA 20mg (Aug.) 13 13 100 0 0 13 82,3637 197, 373 1,608 141~7,239
R X 3 B TER (1 {827z o) AR
No. of flowérsin the different parts No. of
i m X of the crown per tree damaged
# 1t Male H It Female trees
Treatment - o .
LE R OFE | A R R | BE OEE
Upper Middle Lower | Uppey Middle Lower
part part part part part part Slight Severe
meAnpd 53 3 1 12 22 1 0 0
Control
FRz (6 H)
Ringing (R) (June) 118 25 2 68 17 21 0 0
GATomg (7H) (July) | 1,601 4,801 13,179| 30 28 45 1 0
GAz20mg (7H) (July) 6,348 33,336 12,373 161 243 65 3 0
I +GA  lomg (7 H)
R+GA 10mg(July) 9,744 17,639 9,035 79 77 111 1 1
$IKZ+G A 20mg (7 1)
R+GA 20mg(July) 8,191 45,188 42,709 252 282 321 2 0
FIE+GA 1omg (8 A)
R+GA 10mg(Aug.) 9,289. 24,875 6,847 258 291 129 2 0
$IF+GA 20mg (8H)
R+GA 20mg(Aug.) 8,216 41,430 32,717 765 585 258 1 1

1) StAMEL D 4~ 6 EES BR,

Note Sample trees . 4 ~ 6 years old trees propagated by grafting.
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Table 48. Differences in flower bud formation among the clones of Chamaecyparis ,btusa
- . . =
BraRAm LRz b HETEETER LB 247z b BETERTEAE #oE A K
} )| No. of damaged
72— No of No. of male flowers per tree No. of female flowers per tree trees
Clone ' |trees  |smmipm 4| g7 CA I +GA | g | & & GA I +GA |8 H | E &
used Control| Rining(R) R+GA Control| Ringing(R) R+GA Slight | Severe
R 35
i = 16 0 0170, 405 65, 021 0 30 248 964 0 0
Sakata v
18
Hi . E 16 4 5 120, 255 46, 300 15 48 417 528 0 0
Tzushi
. P .
K "~ 8 727 101 {78,190 189,988 6 20 13 480 0 0
Asako .
R el 8 0 085,877 136,281 0 15 | 1,875 3,795 0 0
Asako
K 4 8 0 0129, 370 64, 247 1 23 7 647 0 0 1
Asako i
)%HR% 1017 8 0 014,890 28, 269 3 5 76 165 1 0
Tottori~ sho
%A{E! 25 8 0 1,053 {17, 636 21,563 0 406 143 154 0 0
Téhaku
Lis 15
El_ﬁ El 8 0 726 |32, 567 68, 260 147 705 239 1,755 1 0
Hino
[~ 15
L 5 = 16 0 0| 1,776 29, 989 0 1 1 194 7 2
Nita
{Ag 8% 8 0 0 {22,247 40, 374 2 49 29 712 1 0
Nita

chiextl, $IRROEFETERIESS%, CAlong (7 )X  HIEOBLRHE+CA2mg (78) KTERLHL, -
DZNIF92%, GA20mg (78) XEHE+CARDZ WCHIEZ+GA20mg (88) RTHV, MEOBEIC-S
NIRIN% T, ThsDMBIRWTN S ETERBHELT. WTHBE, RLEXOLESEIL, $IRXIi3 10608,
TEFERLICONWT A S &, MUHEXTIMITEb G A20mglXi3460E, #IK+GA20mg (8 H) Xid1,608
LWTED A % BE U EESERNICE V. HIRKTIE  E7T, BXREML TN 3, BETERIZHK+C A20ng (8
VL) HERIDR S B8, BRI SV EILTVA, B) RTEIHL, 2WTHE+GA2mg (7H) KT
G AR TIIHEMERIDE U BN, $BEALNEh-> R0, #IF+GA2mg (8 H) KT, 1A0KES
7o $IH+GCAXTRMERMSERMICE P70 T4 7, 230BOMIENELEL TV LD XL ) L OMESEICD
b, DNV VMESBVRARE XL Y YDA NTHBE, 10mgRE b b 20mgX THEIE, HEE b icE
BOWUEIT L - THIEE BIEORT 221 2 @ESE  (EELTWD, BEEEIIIcoWTIR, BB 7 B
s 5, X 8 FUEX DR ICKA & 235350, UL, HE
1T 0 OFTERIC OV TA S &, HEIELE  oFEs 7 BUEX L b § 8 AUEIK T 6 e,
XOFgerEic L, HIRXKTUEZEL, K2EKk ELEB L OB S HET LT, BREEZE <L
BLTWa, UL, GAIXIE20,000~52, 000 TR Vo OHASOEUESEL BN TH S, DIVTIONL
BRzEmb AN 5, FIFE+GAKIE36,000~96,000 Y OBEMMBELEENH 2, RV ) L ORSEIZ10
fic, GABBAL b IS5 EEPEEI N, BdF  mgd b $20mgit e RV Y L OFEEREIITER R
TEROZ AT, . 388, 000EDEIEE A bhi, REZNFEMBLS80, 7TH» 5 8 HOWMBE T4
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Thb,

(b KiEics ) s EEOBEERE
BRIV T A 5 &, TR &
HIEX THERED RIBIB B0, CARKEHZ+G
ARXTRESOFMNE D 3B (R (ORI %
WHEAEISA LN D, MR, MOEXE JFXTIRER
Kb &<, mEE T idhgrdmn. GAR & E
H+GARTE—EOEABAL NIV, LIRS
WIS, RIEICE L SNEE, THRIRLSVEERE
Bhs, THDL, UL ORI X CRIRE
e oLy v ORASDENEII L - TIEFD2{E
T3, WEOWTIOWS T EEESEL (BN
U, BRI EDEET 2, HEABEORIHICE
£ {0, WOV TIRE I EDEANED b
Nz,

(00 WEBOBED I v — itk 250

ZTERR % 7 v — o PR L s EHE R — 48D <
ThD, HIEOBEE >N TAHSE, HIBLE I
ADY 8- i USRS Kot  GALEEH
B+ GAMETE, WIThoye—r b EL CETEBE
Mant, Lbl, B e - iRE->ThizhzE
Wb ot. HE2E, 3BMEREL, BRENS,
BiE 2R, %1578 RIHdan, BIEOHEEIC
SNTABE, B TRES1BERRE, KEETO
pou—THEEBEEsN, GARBETE, #¥35
DOEEVEL B INIY, LF 1B ERSSL
niz oz, HE+GANETE, WThose -
%ﬁﬁﬁ@énnob@b,%ﬁﬁwﬁ%a%&aﬁl
Ber g, BRENS, HA2BBI™E1E
TRDIEV, CRETOTEICE 5L, ARERIIHEE
1B, k25, 38, 45, HF15, CH35L
T HbN, BIREINE, HH28, LH1FLLT
Wb, Tebb, BREEODENI - &b b
Ziy o - TEIEPEEIN TV %,

S EOERED S, MEOREIR s v -tk > TED
B3 e b oz, —RICARELOEZ N -V
THBEBOYRERGHRLBEDNEL S TH 5,

(@ WEREZ DM

IFRIC & - T E A RERAEFE U Te AR 5 o 1283,
pHEDEILLE b OOREO—BBRIEL 12 b OnZD
HbNIz. BEOEFICE - T, BE GHESELLE
L0, BEO EmoKLEN D) LEE @EOoM
W b EOREN, BHOOEVO) KT TR
Yoo FoATICE B b, BERIZELEX & HFXITE A

LI, YRV Y LR EKICOAHBRL TV,

BELLURLY R BEETHE LBDNS, 77
— Rlics B E (F—48) WERRLCH 1 FICELS
Ve 7R =il > THBLBREDLNS,

BRI H A Vid O <L Y v ORREO S G ICRiE
11t A DRHFTBOOETH B, QEVRTITHAL
BTk » CHIBRBIFN T, APKNL LD 5.
EEDRBICE B &, KESOMETHERZZOED
KETIOE LT, UL, AIREREICOaET
KIPHS—EREEH LT B b Obsd -T2 FIFHDOOEIR
SRULY RIBLUIESPBENE S THE, L]
BT h BBO YL S shizizi, M
TAZMIEE S N TREBSOE LS -T2 b D EBbh
%, BIREIEO O RV Y VOB OWTIR I LI
BT ANEY S B, KA GEERSRNEL, F
11T EREOSNVY Y RE AN EDQTRI
BETHBEE

4,§NVU>Mﬂu;oTiBhtﬁ%3£U§%

3113

A, bRlE TR

TERSORBMERT | BRI A X (1 ~1584), X
ra4 7 (7HF), e/ F (13FEE), -V e/ F
(84EHk), 720 (48E) BIFas/sHvy (7
HEHE) Th b BITEHICY XL Y L OERBHEICE - T
ik U iEiEh b 1B R & b, BiESY — IV REBIRD S
WIZATSEERERE I & - TRtk R J T, FHEBIX
FERFEEERE % I TIT8 o 2o SRR RICOR T D
-, 25°CHEFiT 3 ~ 5 AIEEL THREREL,

ETORMEES | MRl e LT X (2 ~156F4)
v (138 BHVI, vV Y VLIS > THE
HELUREHIEEZ L OBaZz0T TRBELTARSZNE»
B2, AXTWALZH 21T -T2, ATRRITE
SR AT & - TEE U HEED & B L I TER)
BRIV, 10 IKERERIEL, K& 3L OHEEZH
EURERRNTRE U CET 2 & 12U, FTEs
wRkhx, WEONE: TRt LT, FEFHBRE,
1 EXICS XM E AV, Yy —LOULD-TAHEE
I F B T2, BEFRER, X ¥Fel-227,
v E26~27CE L, BETT2IAMRES I, K
%@E?d%oTWE%@ﬁﬂ%%&,%ﬁ%%ﬁﬁb
2o

B. # %

1) Temofatt

XU Y VIR E - TASNIIEN BRI — 2
e U CHREE L TR, # #2247 EAFOLELE
Hiekx, WBOERIRD b1, A 5234

1
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Table 49. Germination test of Cryptomeria japonica pollen obtained by GA treatment
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= f#t H M M B R ¥ ¥ X TEEE
‘Experi- Trees treated Treatment Germination (%) Tube
ment with GA 3 5 length (u)
A B
3 £ H & B (Nl 90 78 116
(Ax/%=) (BREIE) {No2 77 65 115
3 years old Cont. No. 3 67 36 105
10 -ppm 99 96 106
2 £ H
50 ~ 98 96 120
(F*7%<) G A
100 ~ 96 82 122
2 years old
200 ~ 86 76 116
1D
15 E H B (Nl 88 68 109
(%7 %<) (BRRETE) {No.2 83 57 104
15 years old Cont. No.3 76 41 97
10 ppm 92 7 95
9 g%
50 ~ 96 89 107
(2avry) G A
100 ~ 93 75 115
9 years old
200 ~ 86 78 105
OB (Nol - 87 - 59
(FRBIL) {No.2 98 - 93
Cont. No.3 95 — 66
No.1 86 — 74
4 & {No.z 89 - 75
100 ppm
4 years old No.3 99 — 124
2 ? No.1 52 - 33
No.2 86 — 92
500 ppm
No.3 95 — 112
{ No. 1 49 — 54
1 ® H 100 ppm (No2 60 - 93
1 year old {No.l 49 — 69
100 ppm  UNo.2 67 - 83
W 1) FEERM DU 7.5, 648 5%, WK 1%, 50T H,
2) FEHRM DMK, HEES %, TR 1%, 5CT4H,
3) SRR,
4) [EREEMSIEROHEEL b $ B b 00K,
Remarks
1) Germination condition :PH 7.5, sucrose 5%, agar 1%, 25T for 5 days.
2} Germination condition : Distitilled water, sucrose 5%, agar 1%, 25C for 4 days.
3 ) Total gemination rate.
4) Germination rate of pollens which developed longer pollen tube than' pollen diameter.
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H~50, UNLY VIBRICE > TASBNIIE ¥ BE K~V v s FOILHOFEFEER
Table 50. Germination testof Chamaecyparis obtusaand Chamaecyparis lawsonianapollen obtained by
GA treatment

<A S
Ch. obitusa

n—yrk/*
(8 years old)

Ch.

lawsoniana

(13 years old)
noE R BIEER?) 1st et | B2 EFEHD) 2nd expt.
Treatment FE OE K it eEE
o E - EHEER | ¥ X | EBHEE
Germination Tube length
Y Germination Tube length Germination Tube length
(%) () (%) (1) (%) ()
XX Cont. 99 109 71 56 63 109
GA 50 ppm 95 100 79 44 69 75
» 100~ 98 a8 89 87 67 106
» 200 ” 93 107 76 59 64 100
BT 1) pH 4.5, EEEME (sucrose) 5%, ERWEE (agar) 1%, 25CT3 HMH,

Germination 2) PH 4.5, ZEEHIEE (sucrose) 5%, EREE (agar) 1%, 25CT4 HE.

condition

3) pH 5.5, EEMEME (sucrose) 10%, EREE (agar) 1%, 25CT3 HH,

£51. URL Y VIEICE > TABNIZZ ZAF vBL BT s 7 4L 7 OTERNO RS

Table 51. Germination test of Thujopsis dolabrataand Thuja orientalis pollen-obtained by GA treatment
BB m B K 1 S ¥ % X | EBHEER
Species Treatment Condition of Germination Tube length
germination (%) (n)
No. 1 xf & Cont. pH 5.0 64 114
7AF B No 2 GA» 500 ppm ﬁ:ﬁ 5% 22 46
- ucrose
Thujopsis
dolabrata No. 3 ” #K 1% 87 108
(4 years old) Agar
No. 4 ” 25CT4 H 34 55
25C for 4 days
No. 5 ” 93 112
R 5% (pHAS 81 109
a5 KLY % B Cont. Sucrose
Thuja orientalis ) X 1% PH 5.5 80 124
(7 years old) Agar {
25CT4 H| pH4.5 83 140
GA; 500 ppm 25T for
4 days pH 5.5
82 128
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Table 52. A -survey of Crypio meria.japonica cones and seeds obtained by GA treatment

® £ B T ¥ F xR i
Cone Seed Germination #
#t # XK W oM X |#mEHA s x
B |EF |EB | By | 1§ (2 & Seed
Sample trees Treatment |Date of |Leng-|pi- |Wei- Leng-|Wid~-| (100%s; [sound-
spraying ith ame-|ght |¢h th [M72b)| 7H 1148 |21H nees | Remarks
ter 100-
seed-
wt.
(m.d. ) em) | (am) [ (g) | Gam) | Gom) | (mg)| (%)) (%)0 (%) ] (%)
GA 50ppm LOJ] L0| 0.5 37| 1.9] 159(37.059.060.0|72.0
2 & E = & | o4 100 » }65 L0y 1.2]06)39) 20| 216|410 78.5/82.0(82.5 | fsxics
(5 e 2 200 ~7.19] L1} 12| 0.6 3.8 20| 213(55.073.5|74.0 [79.0 | Open p.
2 years old GA 50ppm } 704 L1 L2007 3.9 20| 275(62.0|77.5 |77.5 |79.0 | Gsksch
» 100 » ~8.16[ L1 1.2/ 0.7] 3.9 21| 300|550 |74.0 | 74.5 [77.0 | Open p.
2 LS UK GA SOppm () , L2{ L4] 10| 41| 2.1 252 | 36.5 | 65.5 168.5 [73.0
CEPE ST E) » 100 ~ } Zg7l L3 L51 L0/ 40 20| 225)22.5(43.0|45.5 |48.5 | frsrasae
2 years old v 200 » L2 L4| L2 42] 20 274 |47.5|7L0 |72.5 73.0 | Open p.
SEAE=SEOER | WBX C. L57 18| 21| 51| 2.5 401 0 L0| L5 15
5 years old GA 50ppm } 818 | 15| 181 20| 47/ 25| 35905 L0| L5| 1.5| s
» 100 » ~9.20 L5/ 17| 2.0 48| 23| 39| 05| 0.5| 0.5| 0.5 Open p.
1 (]|GA 10ppm L3 14|09 44| 22| 282 30(27.0|3L0!40.0
o n 50 L2 14] 10| 40] 2.1 246 8012601275310
A 4 100 4 L2 13] 09| 41| 21| 265] 55(21.5(25.51/30.5
ZN v 200 » L2 L4] 09| 42| 21 276 6.5|20.5/25.0 1295
6.5 EISR%C AL
2 (1GA 10ppm || ~7 19 L4} 16| 15| 42| 20| 208 55240330420 Open p
o n 50 # L3 L4] 1.1)39] 20 239 9.5131.0/40.0[49.0
ﬁ{ » 100 - - — — — — | = — —
& # 200 ~ L2 13]08]36] 1.9 195| 50/255/39.5 585
9 A E &
(23vr> 1 ([GA 0ppm L1| 12| 06 38| 20! 270|16.5|420 425 500
2 ) )| # 50 4 L1) L2{06(37( 20| 22114.0[39.045.0/515
9 years old # 100 » LO| L1]| 06| 36| 20| 217|14.0(33.0(33.5137.0
AU » 200 » L1] 12 0.6 39| 1.9] 246| 7.5{24.5129.0 32.5
8.13 : SRS
2 (|GA 10ppm || —go| L2| 14| 0.9] 42| 21] 317| 7.5 |37.0 |42.5 |53.0 Open p
- » 50 L2) 13709 41 20]| 266 2.0]17.0122.0/36.0
~ { » 100 ~ L2 1.3] 0.8 38| 22| 274| 6.5|225|345 405
AUl » 200 » L1 L2] 0736} 20| 224 1.5{16.5/27.0/46.0
15 % £ K R o | SR C — | L7| L8| 24| 53| 24] 448|11.8137.5]45.5|48.0
(A% v2zx) =7 B AR
15 years old 2 HK L — 16| 1.7] 1.9] 5.3| 2.3 440 | 8.0 |18.0(20.0 {22.0 Open p.
7T EE S LA | HERC — | L8| L9| 28| 52| 26| 368 0 | 57|1.3] 257! ERTHE
(9% pho2%) | CA S0ppm }7 op | L8| L9 26 5726/ 376|0 | 33107280 f%;gé
7 vears old P Zg10l L7 19| 25| 54| 28| 409| 0.3| 3.7 |10.7 |48.3 Artf;'
7T EE S LA | NERC — | L5) 19| 24| 46| 24| 369 0 | 7.3]18.3]547 E%Xﬁ
(2 v/ 2 &) |GA S0ppm || 7.21 15| 18] 21 46| 2.6 345 | 0 6.3 217 |58.7 t?;%j
7 years old ” } ~810f L4] L9| 2.5 4.7 2.6 3961 0 {10.0{30.7 |74.7 e

E D ATREIGAS)~ 100ppmBIEDBTIRICE > TEIELI A%/ v o2 FoiEm ey, 358 Hitffs -1,
Note : Pollen grains obtained by GA treatment were used for ‘artificial pollination.
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7 L 2 XDFEATR, REVPRETH - IV TILR
3 5 I ERETEIS 1 ~ 4 % TBEED LI,
FHRBROFERILE —19~510W ThBo AFICD
WTHDE, EAEMETRYNVY VI >TA
LN IEROREIE X DY TRIFT, £ OBGE86%L
OFREE LR U, AREED b OIENRTHLT,
oL 2 HREEOBREOEWEGK L b d FFRITED -
tom%%@W§Momf%a<m£ﬁm%menam
tre Ub L 1 EAHOTERRIIFESEL, EHED
HEEhotz, /%, m—Y e/ ¥, T/THY
g, UL Y L TER OTEREHIER & AR E
REE BT U, LIIENEOME b & CRRIER
»onEhrotl, TRAFADUNLY vhiEick - TA
5 iz e oOFIF I EEIC L > TR Wb b, Noz,
NodD & 3 KHHEDIRHICTENS O H 5T A F €T
4 7 OIS ATRFR THF L2 -1,
uL®m<,9&vuyMEm;oTientﬁﬁ®
ﬁ%d@@%ﬁﬁmxofﬁﬁéo~$K%%*fﬁﬁ
MOBRENSE {, TOXBIERT ALV TEL. U
pL, FEATRRESEBEAN S HEEEET 5,
(2) HETFORME
LY VT X - TEE LR, AFBIT
bR TIRIZEALINGIE S BITEL, EFICHEL TR
%Kﬁotobwb,n~yyt/#,71fnﬁiﬁ
2 FOFRBATE, BELLZNED, HBVIEBIELT
B IEHERECRE LSV OBALNTIL, TOXOT
TEiZE L IEEED Y NV v RN LIRS N LD
Thbo

10 ERBE 2 I L THEL LB |3 H — 52~ 53D
<f&5°x¥momfﬁét(ﬁ—mx~$mv&v
Y LRI X - TEEUTIREOHEREAREED b O
T EVY, BRI CTEBOWERANALN S, U
»U, FREOFEE AR OBIENIC & ST ORIZS
iﬁ?%5oZEEﬁfu,ﬁ%@k%éﬁgb<Km
VT, IEFICRE LI b O L FEER T SAEERR & 23
Abhiz, EIWhE L\“ﬁ*bdﬁ?éﬁfﬁ%ﬁl%éﬂ/t%ﬁ
iz, ok b sEASEEICA NS BRATE,
B, 5EESE, TEESERTY
2 E¥BLIPI LV AXTRERBEEOIDERS S, B
B b3 EAEENTD 12, 10~Wppm DB HHE T
i, URL) L OEBEO LN E > TIREOER K
X HERBEITAD LN IRV Y L OHARHIL
REOHKE L OERICO>NTHB L, IFEEIIIT Y
2 XTI 6~TAXL D b 8~ 9 AROTT WIS
(Wb otz, BTOKAES, EEIX, REOHE & AR
KEBATIRAREED LD LIFEASED LIV,
PR TIIEREED DL v b oRhsL, »oED
Stz UL, BFREENE—T, RERS»EH LL
FE LT, RERBROKME, v~V Y VAL -
T bMEETE, SEheks, BREEDObOKRY
LIVEWEERETRLL CSHECETORFGEN
DU~V Y LI R TH D), TRENERSE
B> o120 10~Mppm OWEHPEATIE, LY v ORE
B X OB BT L - THETFORMICR &
WED 6NN L I ThHE, UV Y VIEIE -T2
LN IEMOATRE & BRKH L 2T 5 &, BRE
BIOETOAE S, BERRLPVEALNZV, UL
U, BRI 7 Eda v s A ¥ TIRALLEY B R

%uw.DNVUym&w;ofi%ntt/#@ﬁ%ﬁi@@¥m%¢5%§

Table 53. A survey of Chamaecyparis obtusa cones and seeds obtained by GA treatment

mom X | HEAR i QS mrER % F ® g Ed WA
Treatment Date of Cone f:( P)l(;()ilmgi Germination Seedd Remarks
spraying P 100~ sound-
& ¥ |HE B & seed- ness
Length | Diameter | Weight ioh 78 (148 ;218
(m.d. ) () () - weight (%
mn mm (me) me)| (%)] (%) | (%) )
SHEEX Cont. — 9.3 10.5 530 241 114.0146.0 [48.0] 50.0 | 3K, EKEH
GA 50 ppm |8.8~8.26| 9.5 9.9 510 55 1240620630 630 |18k PP
# 100 # ” 9.1 9.8 490 265 13L.5]70.0[70.0| 75.0 n "
» 200 # ” 9.0 9.8 480 974 |35.5|75.5|75.5 | 76.5 " "

HIMEREDE S FiLo ALY L RELT,

Note : 12-year-old trees were used.
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Table 54, Effects of girdling and banding the branch on flower bud formation in Cryptomeria joponica

HEOEFHI | BEOESE S | MR |MEo0ER| @
I | s FoILFESH EFOILF DA X & | =
&L‘-‘I@[Z Date Mo of [F'lower formation in this year | Flower formation in next year Withering | Growth in this year Remarks
treated [branches | 1 16 BV IEEBD | F JE KD EH T RO | (g (%)
Treat- treated % of branches | No of flo- | % of branches | No. of flowers FETIR - 3) )
reate flowers wers/branch| with flowers /branch A A i Ex
ment This |Next |Elon~ Thicken-
éﬂ“{* %1‘2‘& gation® |ing
Total R N Total G 3 + year |year )
SfC. 5 20| 20 07 0.8 0 20 201 0O 2.2 0 0 0] 84(100), —
BREIST | May 15 ” 501 507 25(13.3| 2.8| 50 50| 0 9.5 0 20 20| 54( 64) 159 j:‘/#v
Girdling June 15 ~ 1 80| 60| 60(11.6]28.0{ 20 20f O 3.2 0 0 0]63( 75) 154 204
July 15 # | 60| 401 40 9.8{44.6| 25 25| 25 0.5 5.3 0] 20]81( 96) 152 (2:)5‘ x)
years
Aug. 15 ” (] 0 0|0 0 25 25| 0 38.8 0 201 20| 86(102) 149 | old
XEC. 5 20| 20 01 1.5/ 0 0 0 0 0 0 0 0 {102(100) -
AF¥S VT
% Xfry | May 15 7| 401 40 40| 6.0(15.8| 100| 100| 60 | 101.0| 10.4 0 01 54( 53) 145 | =¥
Banding | June 15 7 1 60| 20| 60(13.0/67.8] 80| 80| 40 75.0f 26.0 0 0| 75( 74) 123§ 64
g (& LA)
July 15 ” 60 40} 60 6.8 6.2| 75/ 75{ 50 | 108.8| 11.3 0| 20| 94( 92) 130 | 6 years
Avg. 15 # 1 60| 60| 40 |14.8| 2.4| 75/ 75| 75 | 191.0| 49.8| o] 20|99( 97) 109 "

1) EEABICHT B %Ry,  2) LERMIZ 0 OFIEH, SHEERMBCRY.  3) MEOERICHT 5 % TR,

4) IO T ERICN$ 2 EISEERD % TRT .

Ih @i, FFERREI L/ ¥, rErF L
AFEBANILKRBEDOHBKRTHD, ChbDT &b,
PRV VBRI - T A S NI TERIRIREN T ER T
HIFL, BIETHEMNbhoT,

B/ FTE (R-53), vRLY VLB - T L
TeRRBUSHBIE—T, ARELED b ORIRE~TAE 8,
HERPPLEITNERELOE SN ED bR,
50~ 20ppm D TIE, oL Y ONBRFGICERED A
SIBLITERBILODNTRERERA LN, UL
) CILEX DR T IS —T, K3 SEHBKE &
F OB, UL, BN h 0B sdlX s
Db RRE T, FEPRICONTAS E, 210 MOR
ERIVISTIRAX D48. 0% e L o~ L Y [X4363.0~75.5
% T, NBRXIH dEb -1, ROV T @D
RS SN, 50~0Wppm P CIZI~NL Y o
DEEEIC L > THTORMITK 3 5B A 5 hisnds,
EREXL ) § SREX THER, HURIDPE
> T35,

UL, oxvy VIRIick - TEE LU RES
T OHETIE, BOEEHTRAREEDO DL H b/
CTEBOY, BARTIRIZEAEEBED b, $17
EFRERCHEFL, AREEDIDRELLVEVR

HRE->TWA T b iz,

- 2. FBAOAIRIC & 37t b EREs

1. BIRAE, 2EWOUNBIZL 3 XXOEEMED
énﬁﬁ

Al MEE G

200EHE (BB, BAR) & 64E (3LK) oF %%
v AFRAHMELE UT, HBEO 1 REICERAT B L
B SFEDNE 2T - 72, BRI, HOXLT 2
emfBICEBHE L, M 2RELTEDiAL, 5— 7T
Uiz, H a0, B0 % EEL SmD &4 T
3~ demfBICE STz, WIEESHHIRs Hb b 8AE T
T, FAOHENTTR -T2,

RIC20EHEE AFEEA ¥ 7 ¥ v 2 ¥ 2T, BIRY
BTt XT3 & MR8 % ~77, 6 H21HICH]
LD L Ok Q0EE) &5 \VIKEEA (444)
OEBLZRIRCHL L, 4FEERN LTIk 5 ekl
H2fTEot, MEXE LT, ZEEREZEE+RE
K251z, ZEROMEE 8 H10H /5720, 1Bk
BroWigy o x=710g, WHBEKIS g, HEINE
109 2L, REE L %MEL, 8 HI0H~ 9 H20H
DHAE I 5 [ Lz,
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B. # #

(1) BBREIY, % &g umoR
FERDIEERE —SUORT . WHEOHREIBEHILZD
HoEMucE DN, 9 AT AITEFOBRELGRD
LTz, MERMEDIEES LI DV T A &, BIRUE
OPWEE5, 6, 7 AXTHEIEHBEEINIY, HIEE
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x5 (6 (71 AXOIEICE D 120 B EFDLEOE
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witoEERIE 8 X T, MIEOEIERIX6 e 7 AK
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B 6 BRI & & B 1o EIEREHILED HH
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BEOEEMUCONTHB L, HE, BIHDVT
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A %5 5 AR~ TETER, B bid LT
W3 &L RHTEDBEESELT AL Th S, THIC

L, % X850 e nmE s U T LWEERD
BN S b iz, EERICOVTIE, WIRIEEL &

% b BAhIVDS, HEIGIEH] S DIHEINL T b T8
b, HIRMEOHENIECHEEbh, BROK
SEHIR AT . % XD I ORRITIMEE L b b HE
i BEbh, SROBEIESENL S Th A IR,
% XEEDVTHONET b, WEE & BEOTEFIL
& O IE—EORBEMED 5Nz,

BRI R EE R 52 505, MERE H L
RIS 2 BEH D 5o WEITE B OIS S
DL b FIRRETE L A LNT. — R T IATRAE
X b SUEORFERL T . FIRNE I & A
i, % & FIDIETRBERESBIDNI, EEOR
DEREIKSNTHS L, BEERRNEICS - THH
nizps, MEEE Lo IAEREICEE s Tz, HE
HEONE B L CIEAEEORIEOE S MBS R
WEEKRTH T,

(2) #IE, % xEDUEOMROMAICLSDS B
X O & RO

B DR B BB 5 L K550 TH o
MEOREEAICE > TELULET %, IR T,
P DTG N, 4 THEA B AVE W No. 2 SETE
DB TEN No.1 ENo.5 HSHLIRIIS CETEL TV B LD
L, BEOEESGGMBIE L BT L EFEU TLN. N

%55, EREIRE, % MEEDOEick 2 2 FOIEFDLOMMKIC L 5 B3

Table 55. Variations among individual trees in effects of girdlingandbanding on flower bud formation in
Cryptomeria japonica
LT O B [ N N |4 B & o & ¥ 2 1
"k Flower formation in this year Flower formation in next year
Indi - # L X BB 1Rz h) % & X HIEB (1Y)
vidual % of branches with No. of flowers per % of branches with No. of flowers per
I mw flowers branch flowers branch
2k ERES
Total & U s ¥ Total & ¥ & ¥
No. 1 75 50 75 13.0 48.5 0 0 0 0 0
No. 2 25 0 25 0 1.3 0 0 0 0 0
BRI | No 3 75 75 0 5.5 0 50 50 0 42.5 0
Girdling No. 4 0 0 0 0 0 50 50 50 1.0 10.5
No. 5 67 67 67 28.7 58.3 100 100 0 19.5 0
No. 6 0 0 0 0 0 100 100 50 45.5 23.0
No. 7 100 100 100 32.3 99.3 100 100 75 123.8 15.5
ExfEd | No 8 0 0 0 0 0 25 25 25 2.5 1.0
Banding | No. 9 75 75 50 11.5 7.3 100 100 100 188.0 715
Nol0 100 50 100 6.8 8.8 100 100 25 182.8 7.0
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(F—56)0 200/ A4EERIMT 2L, VTR IER
FIBIC L - TEIEREE I NS5, 20041 e Tl
TEDFEB U TV 5 o BIRRIRT & HERROD BRI
DT AHB &, MRS OB 21T 5 #Y 4 f b
AbHNB,

FIF +HEREX T i3, FIFKIC A~ CEIER, S1E80E b
KELSBO LT B, & ICHETEDBEE S X hiz,
HEARIZHTNEIC L - THFl S h 328, MR 5 &
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b EREs

A, BELE TG

BEAEFUFETRICHEE I TS § ~10840 5
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BREIRE (% b 2 0BT, BOEA I, ¥
A2 BEFBIcE b, 2emiBICBIRL Iz, MBI
m (81 ) SRIEOIIIhR (52 $IE) © 2
B ETICTTE - o, AAEEIREEANE 5 A30H, 6 H18HB L ot

6 218 T, 1EIFIXE 2 FHE 2 FHIRE 28012,

BOBEE, 1 REOET? 2 ol ic2BEIK L, BK
BIRELTEDAS, 7—FTUE -1, MEIEIE 6
H18ETtH %,

B ERED 11 A OEIL R EEL 3D # € T5emDIE
KA ERD T2, MEBIIEEO WAV ARAEORITT R
-T2, JLIERFHIE 6 H1ISHTH 5,

B. # %

B OBRHIZ T L 2 BIBROUIR—5TOWL Th 3,
ORI 212 B ic 2 DEOIEEMbicEbA, 75
THCRTEEE BB s hiz, BEOTECIL, WEAD
70% ~90% ICHIENBD bNiz, Lbl, FEAYDAE
BUIEDBBFEL, WS 217 b Oldb+d 1 Ekic
TEGh o1z, 2HEBERNIET 3 &, HEOBEEIXESD
BN 235 chshs, MIEOBEEIZIZEASEMUL
otle BIEBSMEKICE > TE UL R B, HIEILH
TEAREDORICE S £ CBELRH LM b b3 hIE
Db DM LUMENEELTVWBEEDETh-12, UL,
MBI IER i Dis d, 1RSI 0 1~ 2 BT b 17,

BOC 3§ 5 MBI —iic LRSS S s - 12

F—56. BHRRIFIC L B X FOIEFMOIT B L1391 & Heltos

Table 56. Effects of tree age and manuring on girdling ~induced flower bud formation in Cryptomeria japonica

I PR It = 1t B AR
mom K (%) % of trees or branches No. of flowers / | Elongation
Tree age Namber with flowers tree or branch of stem
Treatment
(% y.) £ & (%)
treated Total y ; % % ?
20 % & Control (5) 20 0 20 0 1.0 S
& 7 Girdling (5) 100 60 100 20.4 60. 4 —
* & Control 10 40 40 0 4.1 0 72.5 (100)
# [ Girdling (G) 10 70 50 50 32.0 10.0 41.1 (57)
4 YR+ =% 10 20 0 20 0 - 0.7 | 63.6 (88)
G+NPK :
G+ ZEHR+HIRE 10 10 0 10 0 0.1 | 60.0 (83)
G+NPK+Urea

% R 6 B218, ZEEEK 0 8 HI0H R0 g +BHIS g +HEE» V10 g EE).

PRSERE © 8 H10H ~9 H20H (1 %¥i% 5 M),

Remarks Girdling @ June 21. Application of 3 fertilizers @ Aug. 10. Spray of urea : Aug. 10~ Sep. 20

(1% solution, 5 times),
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%57, %15 vy OEEHGICE S FTHOBRIRFIE O %
Table 57. Effect of trunk-girdling on flower bud formation in Larix leptolepis

oM X QLPREG A QERARY EAEARBL No. of trees with flowers i 16 & £ B
(1A&H1h)
. No. of %
Treatment Date treated No. of it & Male L | flowers
trees -—————‘——-—T —r per tree
(ﬁf, H, H treated & i % & F Female
y. m d Smalll | Medium |Abundant | Total
x5 & Cont. i AL 10 0 0 0 0 0 0
1 [ # & 1966. 5. 30 10 2 2 3 7 0 0

Once girdled

2 B @ &% 1965. 6. 18
Twice girdled 10 1 4 3 8 2 0~2
1966. 6. 21

2 LD SRR REORIC D S ROFRICE H T~ S, %1 1Ry 100/ELLE,
Mo 1R D20 ~994E, A 1FEEEHIH 1 ~19,

%58, 15y OIEEMUICE L ZTROME, % Sk MEOLE
Table 58. Effect of girdliﬁg or banding the branch on flower bud formation in Larix leptolepis

g 1 s =l 2 2= H
4 % momE X B Responses in the Ist year Responses in the 2nd year
Sample o of | fEfE |l |F I8 H it | B | B 16 B
Treatment branch- B B (187 9) B B (18272 h)
trees o No. of |No. of No of flowers No. of |No of |No of flowers
N live  {branch- | per branch live branch- | per branch
treat- . .
a branch- | es with branch- |es with
© es flowers|{ & $ es flowers| 9 3 £
8§ 4 | %X U® Banding @) 4 2 1 5 0 2 1 35 1 3
8 years | % & U®H®+GA 100ppm 3 3 1 1 0 1 1 27 0 0
old ) %5 LpE+GA 300ppm 3 3 1| 1 0 3 2 |4~ 0 0
# XU (KR TEOE 10 10 6 1~19 0
’ - . Lower branch
10 4 % Bandlng
10 years e 10 10 9| 5~ 87 0 3ERICLEL, $ 7 EEE
old Upper branch
4| [Z Girdling 10 7 5| 1~50 0 2EEIC L, §6EEE

(F-58)., HWBHOEEPHIET 2 6 ODEh -T2, & & FRE I, RSO TEF D LICR DRI, S
b T RRTERE 1 o2, B EOUEOE  DINETERNEL b L BEOTEFMLr BRI,
&b, HEEZOFEMEBELTHL & 2ERELLED YUK, B DO TNOMETS, MEEICEL I
HHEL, OHTHIET . L L, HIEERNICEDT  rafiEcd 7. L L, HRHMOOEDORTE
EETEDS DY TSN, MEOWRIE, BIEOS 5 ook SHDAEEZOE EMIET 5 & 2~ 3FH
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Table 59. The state of bearing of flower buds within the crown of Larix leptolepis when girdling was done
on the trunk

i 1 % (1 # %7 h)
moE K 7t i No. of flowers per branch
Tree no. Sex T H o & L bW oo R
Lower branch Middle branch Uppey branch
No. 1 kN 4.0 23.3 3.7
No. 2 N (U 2.0 0
38.0 83.3 8.7
No. 3 8
L 0 0 0.7
No. 4 N 40.0 70.0 0
No. 5 3 37.3 108. 3 4.0
o1y Y 23.9 57.4 3.3
M 0 0 0.1
ean B $

R—60. BOBRUL DB, 75 < DRI A EHDEAREE
Table 60. The state of bearing of flower buds on the branch of Larix leptolepis when girdling was done on the

trunk
S Mo T F o K L H o
&Eranch Lower branch ( No. of flowers ,“branch ) Upper branch (No. of flowers ,“branch )
A
MEA Treeno NG [ | 2 3 4 5 1 2 3 4
No 1 13.0 86. 0 74.0 21.0 5.0 2.0 68.0 17.0 0
No. 2 0 41.5 44,0 10.0 1.0 0.5 24.0 16.5 0
#® 7t No. 3 1.0 25.5 37.0 16.5 0 7.5 26.0 4.5 0
Male No. 4 0 1.0 0 0 0 0.5 6.5 .0 0
No. 5 0 55 50 2.0 0 0 11,5 11.5 0
SE#Mean 2.8 319 32.0 9.9 1.2 2.1 27.2 9.9 0
No. 1 - — — — — 0 1.0 0 0
1/ i . No 2 — — — — — 0 1.0 0 0
Female No. 3 e — — — — 0 0.5 0 0
FHIMean — — — — — 0 0.8 0 0
% L1 FRM ) OB PR T,
O GMETES D BEN D B0, BRETEE TN, Potze LEMORTIEL ~ 3 LD D & i

Bt & ORIT B A HEEFOBEERILIEE —59~60D B, ZAEDEBICERS Bh o1z, FMEMKIC Y - T
WL TH 2. BOMPRIBTI, HEIEREHROR, WIEDBRITO CHBDID > 120 WHEIZROHE D412
&R 2RO LHOBICE b B CEEL, g T NT 2RO b i, HO% 2 o
THE TBOMIC S, BWEO LMo CcLipi-T  BOUETZ, SERICEELI L O3 ~ 5 Eapm
WU, WIS EHEL b - 12, BT TEHONI. gizsy 2 0 S MREIMEE,
LESORICEE U, LR O FROMTIZ1 ~5 OB, HORBLERE >TE-TL 35 Ths,
FBEOESCH N0, 2~ 3EEOHIICE LD
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F-61. Thev, rovyOEFMUCHT 3 IEOLR *
Table 61. Effect of pruning on flower bud formation in Pinus dinsiflora and Pinus thunbergii *
3
f‘]owefﬁ 1B 72 b BTREK BT b ISR k) LA b TR IR | 1 HRS h EIER

bearing} No. of new shoots per
tree tree

WoE Ll

Species Treatment part |part [part part |part

No. of 4 flowers per

Crown | |y | g | T3 | 4 3t | L35 A3 | REB L BE J:BTFP%[S TH| A

Upper | Middle{Lower} Total jUpper Middte [Lower| Total {Upper | Middle {Lower| Total Fy %

No. of @ flowers per |No. of flowers
tree per shoot
T

part part |part jpart

STHE Cont. | 24.4|214.8}294.51533.7 0.1! 27.91 46.0| 74.0] 4.5} 12.7| 11.7 28.97 0.14) 0.05

7H =y |Weak p.

P. I ITE 50.5| 246.81292. 6] 589.9| 1.9 65.3| 63.8/181.0| 12.8

densiflora |Medium p.

Strong p-

giEsl | 24.0] 54.5) 63.6|142.11 4.8
s uy [Weak p.

SaREyyE | 46.8)235.6)254.9|637.3] 3.9) 36.7 49.0{ 89.6| 9.8] 10.9

SRR 59.1|255.8!377.01619.9] 4.9| 57.7| 83.6)146.2

S9EE Cont. | 13.4| 56.41 76.0]145.8 0.9f 15.1| 12.0
9.71 14.1] 28.6, 21.8] 15.2] 8.3] 45.3 0.20| 0.32

3.71 24.4| 0.17| 0.05

21.0| 11.0] 44.8| 0.22| 0.08

7.8] 9.9! 12.1} 29.8| 0.21} 0.04

28.0l 9.8 13.4| 4.9] 281} 0.19{ 0.19

P R BE 28.3| 66.1 78.4|172.8! 6.0| 12.3} 20.8 39.1] 16.31 11.6| 10.2{ 38.1| 0.23 0.22

thunbergii Medium p.

99.5| 44.6| 18.6] 24.1| 18.0{ 60.7} 0.22 0.31

WAETE | 19.2| 63.6116.11198.9) 2.5; 12.6 . .
Strong p-

% 544, 107 v O ERT . 5-year-old plus tree clones,

Showed the average of 10 clones.

which were propagated by grafting, were used.

% * LM TR Yo The number of male flowers was shown by the number of new shoots.

uﬁwﬁﬁme,wavvwm%*uﬂtaﬁmmm
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PHEHALUI FHTvEIRTYDENZANHL10T T
— U RREN, 19674 5 A15HICHTAR B BIE Uize HEREAA
B EMIEX E $10K (179 — 1K9D) THb,
WEDOHHEIROBH TH Lo
(1) ME G WEIET, BREECT X LT 5o
2) BENE FHROFFOANE, KI50micsh
DB A
(3) HERE F&HE FROHFEIE, FHE50m,
TR »30mic & Hh DB B,
(4) TRESTE FEp, TR X ORISR R BT,
X% 50em, EFE% 30cm, [l %2 25emiC & 9 DD B,

B. # R

(1) MEOME

RS TEIRGL R A L T ERIEE 61O/ TH 4.
AR R LI, R, TEI 3EFD LTI 5 T,
FTHERBICOVTAH B E, BRI >TFA=Y,
Bew kMR Iz, FEBOEINEIEREX D
BB, DWTHERTH -, FEXTIEIBED
&, R THRINUL Y,  EFRREENRX e E h#&E
DIk ot EIEEEEEICL - TH L IBMULI,
1Mz b OIEIEEEB T ey, sov v bil
ERICEL £, PWTHERRE -T2, HEE 70
- TIRHEKIE, 7 0oey CRBERICES Z CEE
Utze 1ige2iz h OBFHERICH>VWTHB L, HIEET
B, suwydbHEXERERI, BEErv<
Y CRAEEKIC, 7 ° 7Y TIRIGERK & MERICHOHE
A bNI, T/abb, HEILL > TUERALZDD
ETE SR 213 b T d, LFFRET ) O
BHINUTz. UTds-C, BIEIC 2 BB BmEH
SEDBEIND BT L B D TRV, FEE~ Y DEEE
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(2) BEXSHBEREBL 70— itk 2580
LS

BEXS s s &, HILZMBERICSE b BIERL L,
THY, vavyéd BE (FE (FROEICH,
HETEIC DTk & L IC—EDFFIZ 4 6 N iz, Fiic
BIZVEE, THECREIDVEESENH S, 200
BN D 503, BUEIC L - THETE, HETES & IcRiR DR
KA THEIEOSEINL T B, $78b5, BEIE T
BR SIS > { & 51072 5,
BEDOHRIEZ V0 — it - ThB OV ETE L5 Th
3o MEAEBDLNDTE HYEE D125, BE
DOERETEORREWHLTHB E, o~y TIHER
EHIEDZ N2 70— THFEDFRNEIKE LD -T2,
sy T EREOEALS LNz, BIE 2 ETHELEIC
WHT2BE0—20OES L VA 3,

M— 3. TEEMEDILERE

1. ZF¥OIEMPED{LFRE

AL MREHE

KL CMEEAR v AXOBTEREE LI %2
HLEAMEL & Udz, HEIEBER X b EH OB & 05155
& 0 EEOHR % MR U I RIS 2 WA Lz, R LT
ERIIORLY Y (GA), e —F 72 LU HEEY — &
(NAA) BLORFET, WIFhdKEKE UCERY
Uiz, MIROGEIEE —620M Y Th 5,

K—62. 2 ¥ DIEMEMEO AR MIFRED TR

(111)

KER2 LIS F v v X FOMIEE AR B T,
A OB LB ORE 2 A U1z FE 1 & R0
AU T8, SEH BB X OB Uz, @A LTE
IRV Y Y (GA)L AV K~ B (1 AA),«
=77 EV Y -4 (NAA)2,4—DB L O0RE
ThHa, MHEOHEMIIE —64DWL TH S,

B. # ®

(1) v~vy oz
FEERDHIRIIR —630M ThH B, ARMIEE LTH
BLUTEIMEDTEN O XV Y v L REOEICL » T
METER B U re o METEOMMALIZIRFE S 5 VAN A A O
OIIB T 57805 1o DN ) L1 10~10ppmT
HEFED BEYEY % 508 U 7253 10ppmdSiss & IR H b - 12,
DALY L B TEO M LRI A X o O
HEICL > THEH LA EBR LS Th s, Mo po
TR &AL T D VAR E WD - T,

K63, BIMHIE 25 & % { FHE LRIk T, W
DOHIREIZC Al0ppm X TR b B { F133% Th 2 73,
HITE > TRINS M2 B ET A BE S A oNT, #
DRIBITONT A5 &, —fRiICHETEIRTEsMs It 75 <,
W TEL AN,

ULV Y LI L - TEE U EIRIOE, B2k
DSHETEICEE D - I ZE M EE , —>DIET LD A
MEFEICZS 0 ) TEIIHEIED F % [FF U 12 3045 iy M/

Table 62. Methods of artificial control of flower sex differentiation in Cryptomeria japonica

b i bl = [ = A M MoA R M SNERRERL | MGk
Treatment Method Concen- No. of Period of No. of Effect on
tration spraying spraying branches sex
G A R#E |G A KE treated reversal
NAA Urea | NAA Urea (HBm. d.)
b I <1 i + R & ppm % R 8.6~ 9.5 5 _
Cont Pinching Urea 1 7 | Urea
10+ 1 3 + 7 GA: 8.6~ 8.27 5 1
GA BOP)+GA +REU) 5 + 1 ” WR#E . 8.6~ 9.5 5 1
100 + 1 P Urea 5 +
10 +1 7 + 7 | NAA: 8.6~ 9.11 5 -
NAA P +NAA+REV 50 + 1 ” R#E: 8.6~ 9.5 5 -
Urea
% Positive (+) or negative (—) response.
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Table 63,A. Details of flower sex reversal in Cryptomeria japonica by spraying )
with gibberellin* (5 O RERR)
SLERRY | RO | MEEETE | MEMEIE | AEHE | BUEIC | RO |38 | EHIEORK MBS
4 B | 2EE | 2BE B BEEL | MdEls | EEUL . % of
moE X UTch | L1 11Eo | et | rjto | No of feminized ¢ o
OB | HOHK B | OB | K flowers feminized
No of |No of |No of |No of |Total |No of |No of [No of eminize
Treatment branch- |shoots [branch- | shoots |number |fixed |inhibit-iflowers | flowers
s investi-|es with {of male |ed which | #2HY | £EN | & &t
treated |gated | with |femi- | {lowers|flowers |male |develop-|Partial |Com- |Total
femi- |nized |op flowers |ed into plete
nized |flowers | ghoots foliar
flowers buds
S Cont. 5 25 0 0 402 359 28 15 0 0 0 0
GA 10 ppm ” ” 2 5 433 393 7 1 18 14 32 7.4
” 50 ” ” 5 11 403 374 1 2 9 17 26 6.5
” 100 ~ ” ” 3 7 341 330 0 4 0 7 7 2.0
NAA 10 ~ ” ” 0 0 303 277 20 6 0 0 0 0
” 50 ~ ” ” 0 0 341 338 3 0 0 0 0 0
# Showed the result of investigation of 5 trees.
F—63,B. YUY iLL B2 FOIEHI{LORE
Table 63,B. Details of flower sex reversal in Cryptomeria japonica by spraying with gibberellin*
(BEETE 2 B b 2 BE L LAY % BARER)
AR | MEEE R | LRRERS | MEEICE | FEE Om | BB I ¥ TE O B M B
moB R E FBHELUIZ | oFIE | RURIE (Blaniz | B LRI No. of feminized % of
DR | B DR HIEDOHE | DI 0. of teminize 0o
Treatment flowers per shoot feminized
No. of No. of Total No. of No. of No. of
s flowers
| shoots shoots | flowers | flowers | inhibit- | flowers
investi- Witih set on fixed to | ed male | which A ST -
gated femi- a shoot |male flowers |developed
nized into partial |{Complete | Total
flowers foliar
buds
SR Cont. 5 0 21.6 21.4 0.2 0 0 0 0 0
GA 10ppm ” 4 18.8 12.4 0 0.2 3.6 2.6 6.2 33.0
v 50 ~ ”’ 3 11. 4 7.8 0 0.4 1.6 1.6 3.2 28.1
» 100 ~ ” 1 33.0 32.8 0 0 0 0.2 0.2 0.6

%  Showed the result of investigation of a tree which bore the most feminized flowers.

(HHERAIE) O odAbhiz, Th o OEEMTEIZ1L
ATaEIC 2 LT icBREPERINTREARZET
20T, NEMNCRDIT 2 EMBTE %, SHMEEETE
WEEBEL CERZRECHEL, RFHObH2ET

HEIED MM OO, RE, TAA, NAABL
02,4—D DT /s & OUEE TIIHIRT 5512, Rac
MFRE O RV UEROHAEDYMEIE > TIRUD
THLahiz, EHOHAUEOHRICO>WTHS L,

BHRELT, URVY VERBEHAVRINLY L EST—-F DB
(2) URLYvEd—FvrHAVREOHANE Ao ~v ) v OBA IR THETEOELE »— B
DR UTzo TREDHATYNL Y v ERFOPFAE S ER

EEEDFERIZE —64~65DMWL TH 5,

Th -1z, WHEIED HEHKIZ G A50ppm +IRF 10,000
ppmEXTESEL, 56% BRI, YNV YL ENAA
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Table 64. Methods of chemical control of flower sex differentiation in Cryptomeria japonica

A [ Ay HA HEAAR [ 1
A # b3 e No. of Period of spraying D Effect on sex reversal
. spraying No. of
Treatment Concentration tress 12k 28kl 384
(ppm) (AAm. d.) used No.l | No.2 No.3
M| () Cont. —_ B e 3 — - —
K#  Urea 10,000 5 8.22 ~ 9.21 3 - — —
10 3 3 + — —
GA 8.21 ~9.15
50 ” ” + _ _
BEFHALER
10 4 3 - — —
Single TAA 8.22 ~ 9.18
100 L ” — — —
spray
10 4 3 - — —
NAA 8.22 ~9.18
100 ” ” — — —
10 4 3 — — —
2:4—D 8.22 ~ 9.18
100 ” ” — — _
10 +10,000 3+5 |GA: 8.21 ~ 9.15 3 e - —
GA+R#%E (U)
50 410,000 ” 8.22 ~9.21 ” H - +
10+ 10 3+4 |GA: 8.21 ~ 9.15 3 + + -
PERALIE | GA+TAA
10+100 ” TAA: 8.22 ~ 9.18 ” + — —
Dual
10+ 10 344 |GA: 8.21 ~9.15 3 + - —
sprays GA+NAA
10+100 ” NAA : 8.22 ~ 9.18 7 - — —
10+ 10 3+4 |GA 8.21 — 9.15 3 — + —
GA+ 2,4-D
104100 ” 2,4—D ! 8.22 ~ 9.18 ” — — -
HBNETAADPRHIIEY NV Y v EREBEOHFA T~ Tla-120 5 A6 6 KoM~ 2, 2 LEBKD

TEHRIIEH B D, oLy VB L b dHEETEOSE L 24
HUTzo 1T AAEINppm THADESED iz, NA
AlZ10ppm TRV H - 12H3, BBEETELA>TYR
VY o OERZIEIUTZ, 2,4—Didid & A EDFAZIRE
B b 5T, )

U FOERE»S, VRV Y v ERETAADBVIEN
AADHBUBEIR Y~V Y Y OBEML b § HEO AL
P—BREET S, ThbDH BT, YRV Y U ERKRW
BERAMBEASR S HNTH B L &b -1,

2. BF7UOIEICDILERE

A, MRLEGER
108D 5 2 (BMLTHE MR 21 L TRE%

Bz k o B BIRGI NI % L e bR {2 Lz,
HEEDELE Uk 2 RO U IROUMIR % 575 572,
FOVE CHIAIE D ERUIERNE S T 2 ) CEEEE Y —
2 (NAA), GA3, GABIU2—=2voxFL}
YxXxFNTrE2DLE (CCC) THDH, WA
F—66DUIL THHo FElEEE 1 FEEY472 H10~400mg
(1zrzLCCCik2md) ¢, XESFDo2[0, 7H29HE
8 H20 A e ffmic JUBR L 720 281 MBI AGAI S 50
50% 7 N3 — VEEHR & U TR 88 2 SIR73 (2 emfiiic
BRRGIEZ) B> BRI S & 7203, KAKROEAIBS T
W EBbho1zDT, B2EEIRS ) VB E LT
ML U, ’
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F—65. A FOIEMEDbICE L IZTHEEIDHE

Table 65. Chemical control of flower sex differentiation in Cryptomé'ria japonica

SRR | MEMETE R | LARREY | METGICIE | BESFie R M o o B TR
% HEULL | 10 | ELIAE | F LI No. of feminized % of
noE X No. of AR | B DB flL)wers er shoot f‘;minized
shoots |No of  |No of |[No of  |No of L P
Treatment investi- | shoots flowers | fixed flowers °
gated with per which
femi- shoot flowers | develop-
nized ed into M| emmla =L
: V| = | al
(ppm) flowers iig:r Partial |Complete | Total
st & Cont. 5 0 15.2 14.2 1.0 0 0 0 0
GA 10 ” 5 14.4 12.3 0 2.1 0 2.1 14.6
GA 50 ” 4 16.3 15.3 0 1.0 0 1.0 6.1
GAI0+R% (U) 10,000 s 5 10.0 5.8 0 3.8 0.4 4.2 42.0
GA50-+R ¥ (U) 10,000 ” 5 10.2 4.5 0 3.2 2.5 57 55.9
GALO+TAA 10 ” 4 12.2 10.8 0 1.4 0 1.4 11.5
GAIO+TAA 100 ” 4 10.8 8.2 0 1.4 1.2 2.6 24.1
GALO+NAA 10 ” 4 10.0 5.8 0.8 1.6 1.8 3.4 34.0
GAI0+NAA 100 s 0 1.5 11.5 0 0 0 0 0

H66. 1157 DIEHESHEDLERTO LT HE

Table 66. Methods of chemical control of flower sex differentiation in Larix lepiolepis

3 1 =7z - . pe
B A é%fgér F1[EHE  Ist treatment F2EE 2nd treatment
Chemicals | Quantity ; s = X = .
used apolicd WIEAR (k& B E Vil 1 MEAR (i A B il %
ZI; Date Quantity Method Date Quantity Method
free treated | applied treated | applied
(m, d.) (m. d.)
NAA 100 mg | 7 A29H 50 mg &xr % 200meDKizE D | 8 H20H 50 mg ERBLEDT /Y
, i U meammice o | T f
400 200 F oA ) EF LD 200 ik, $24
GAs 100 ~ ” 50 ~ A, FIEzEb 60K ” 50~ FHE EORIT 2 om
p 400 » . 200 » |1 MEFED o200 4 |EECEMREIR L TR
GA, 100 ~ ” 50 ~ 200mé D50 % 7 3 — )b « 50 ~ b0, B EEY
. 0, | mmic e py, AR |, N
300 ) 100 T30 AR 200 ~ hd, F—TTUK
cce 2ml ” Iml |} NAA &R ” Im |3
IR B, SV E CRIOBEIRE S DS & 5 i, K B. # %

DT AR E Uiz,

WEEEIG: © TE2ES b 7 B20R IKEEE2 K 1m & §
3T,

ROBE & vE LH 2B L ToRICOWT, JLEEE
O LD 5V TFEHOR 2E Uiz, BEE, TEFt
#0 7 A20BIC Tz, 1RO YME~ 1 FEOES B
& O D MAEE DS BRI E h T T,

FEDFERIIE—67TOML TH 5,

G AL CCCOMBB RS, HEIEOFEBREDOLNIZHS,
NAADOHELBE BN TH-12, T72bb, NAAIW
mglX CAMH, 00mgX TEUADMEIES 1 RDOARICEE LTz,
G As& MEYIRR OB BEE Cad - 12, TR OIE
OFEIZED SN h o 12, FIENE T RBCHIEOE
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Table 67. Effects of artificial treatments on flower sex differentiation in larix leptolepis

X NERAK | METCECE | B A Bogic | & b m oD 2O OB IR0y
Treat- No. of A Tree - Range of flower No. of flowers Damage
ment trees No. of height Height bearing per tree
treated | trees treated (height )
with
flowers s 2 S 2 2)
m m m m TEAERD XA
S v
NAA 1 1 7.1 31 | L7-65|27~64|% N | 210 (52) igggﬁf
100mg Abundant L IRABE
HEARD %A
A0, b
NAA 1 1 8.0 3.5 1.5~7.0] 2.7~ 6.5 ” 61 (15) OB RZED
400mg —IERAEE, FE
R4
HEAZRDHEA
GAs 1 1 7.6 3.4 2.4~7.1] 3.5~ 6.5 s 10 (7) |
100mg } H A5
AR EA
GAs 1 1 7.7 35 | 21~75|37~61| - 6(5) | | Tt
400mg FEZE R LMY
GA, 1 HEPE _ . o ~ o o } EA“‘K& h L
100mg Withering
GA~ 1 ” — — — — — - } ”
300mg
cce 1 0 7.5 35 | L2~6.5 % % 0 }%ﬁfg#L
2ml Abundant
TSR { 6.0 3.2 | L5~6.0] 3.5~50 " (5)
pollarded 3 2 5.5 34 | 15~55]| 3.6~3.8 g (2) bowu

fE 1) HTETRT. 2) 1RKOEHFERE, i (

DA Utz BRITTd % BHRHIR O BOMALIE 1%
BRI — 2, 2 DK, HIEE 1 k47 b g
WI~2U»EEL, U5 T, NAADYE
& BE U ORI & It N A A DR &
5DLEDNE, EEINTHOBE L &L LHIN
@%ibt%wﬁbntoGMET@M@%&DL%w
MSEL T2, AL 1 FE QUMD § N50% 7 Va3 —
BB RV (GARKIZE B 2NDT) HdThs e
Bbhsd, WOTNA ALNngR e 52 H3th ¢ Hbh,
B L b OO bR, FREEORED
WIS NTze NAAINNGK B & G AdlnglX T b H4>3%
FEVH SNz, FREROTEAICE - THERD 7 L %
OFEBHEE Iz,
HIBRBICSWTH B & (£—68, 69), GANERT
AR L b EEOBICHETES B b Rz s, N A AN

KT E# & FEHOMG K ESFHE LIz, L, T

) RIBTELT 1 O F Y.

EORITIEbTH T, KD EHORIcEELTHWA,
FVE CHIMBRR Y b EE R Z 0w XS U S, B
RAEICES <, WOTTFH, LEOIEICE > T3,
Bzl 2 IEDBERBIC N TAH B E, GAREMW
SHUIBRIX Tl 2 A D AMEIESHEH LTV 2 %3,
NAAXTI 2 ~ 4 EEDOIFITEIEL 2. NA Aldmg
X Tk, HIGIERRE O T 3RS e, |k
O T 2 FHEODICR b B> -T2, RITHED IS
EDBRTH 24, —BICHEIEIX 1 DS E L5
EOED S Tz 2 REITE VDS, BREEEWOR T 1
TRGT s Abhitz, Tiabb, MHILL - TS 358
DFE LRI ORIBIC L > TIEDEEDRI B 5 > T
{ 5B

PLEDRSR»S, NAADWMEIRYS Z < OMEDE
E2EET S, NAAOKRIZF & UTUBEL b B
KHbhB L L EBbb -1,
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#—68. LEFYE LI LI5S,
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Table 68. The state of bearing of flower buds within the crown of Larix leptolepis

when growth regulators were injected into the trunk

% 16 # No of flowers
nWME| W OE W 5 |HORS
it (8) e (%)
Treat - part of trees Branch
ment investigated length ;ﬁ:—“ﬁ:b El 1k S b
/ Per branch
Per branch| Total
(m) | Average T4 Ave. B4 Max.

F T K] *
EEEE L b TER 2.2 345.3 5 (4) 1.3 2
Lewer part from
injected place

NAA | e Tl L8 288, 0 61 (14) 4.4 14

100mg &b I { A 1.2 165. 0 126 (25) 5.0 13
Upper part s 0.5 11.0 18 (9) 2.0 4
from injected place
BB L H TER 1.7 285.6 2 (2) 1.0 1
Lower part from

NAA injected place

400 IBLIR s 1.7 275.0 13 (4) 3.3 8

mE X h B { i 1.2 198.0 45 ( 8) 6.4 14

Upper part s 0.5 22.0 1 (1) 1.0 1
from iniected place
IR b TER 2.4 0 0 0
Lower part {rom

GAs injected place
SIS S 2.1 93.8 4 (3) 1.3 2

100me 3y b {m 1.7 25.7 6 (4) 1.5 3
Upper part = 0.9 0.3 0 0 0
from injected place
FRER L H T 2.0 0 0 0
Lower part from

GAs injected place

400 QLTHER F 2.0 660. 4 3 (2) 1.5 2

mE |k hLE {m 16 99.3 3 (3) 10 1

Upper part + 0.7 0 0 0
from injected place

* () BRBIELI 1 RBEOBERT,

M— 4. HHEGMIES & 2 DOFEC & BTEMED
1L DR

1. HEELEIC L BT Rv Y OTERMEDRER

A. B ETTER

bR LT 5 Y n vy 2REIMEIE LT, i
IR D JTEEIZ RO B Y TdHhbo

(1) o EHEEiC S Ui 2 SRR IEO AR E 1 EAEH
DT L O EE U 1 R RT 5.

Showed the number of main branches.

(@) 14O B & REICEE U 1A
BREHRT B, FEEEEIZ 1 ADAROEH & RBEARICT
Totr. WIERHAI 3 H21A TH %, NHERIZOTE
gL, BRTEHRICEE DR 2 ]~ T,

B. # &

BN OEER, FiEB L EOERBEL
Hla iz, FEOTFMICEE UIHEEOEMOPT, T
HD b ORIER 2L TERBLIZY, LHO s 0RIE
B2 REE S, BEHLLH - MENIE)DSE,
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R—69. ARFEWE 2REICIIB LI5S, b5y DRI E T B LS OB
Table 69. The state of bearing of female flower buds on the branch of Larix leptolepis

when growth regulators were injected into the trunk

moE X . D £ K Age of branches (4 year) .
=
Remarks
Treatment 1 2 3 4 5
0 8 13 7 0 | NAAMIEEE ok
NAA 100 mg {
0 23 7 1 0 | BT LE®oR
NAA 400 mg 0 6 22 0 0
GAs 100 mg 0 10 0 0 0
GA3z 400 mg 0 6 0 0 0
o 0 8 0 0 0
Pollarded J

K70, 7 vVt 2 HEABD TS L TEME et 258 )
Table 70. Method of defoliation treatment and its effect on flower sex differentiation

in Pinus thunbergii

o W % o ¥ o WER B | ALERAK | IR | TepEe
Effect on
Treatment Method of defoliation Date No. of No. of sex reversal
defoliated| trees branches- | and number of

(m. d. ) |treated | treated |trees responded

SHER Cont. ® o M — 6 24 -
2 LEEERHEED AL 1 LEAHI D T~ " )
I (CHEEL 72 | LRI R BB 3.2 6 +
1 AR 5~ R ERICE U 1 1 Gy ] 2 .
L 1 % fiil 3.21

* BFEAEERT.

K71, REENEICE 2 0wy DIEHED bk

Table 71. Details of flower sex reversal in Pinus thunbergii by defoliation treatment

WEHEIED MBS | 1820 | ignicme ¥ IE 0 K Lo

B J M3
L 2 Portion of EIEH | LIlEoH No. of feminized % of
Treatment appearance of Total No. of flowers per shoot feminized
feminized flowers | flowers [\ flowers
flowers set on | fixed WM Emm| & 3
@ shoot | to male Partial |Complete | Total
FHhoF5 36 14 9 13 22 66.1
Main shoot
No. 1
I FlH DM 27 20 5 2 7 26.7
Side shoot
No 2 {azﬁiﬂa@i% 24 16 4 4 8 32.0
’ Main shoot
— e L r
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H-T2. 7 N7 OHEHEIEFRICH L3 T OLEORE

Table 72. Effect of pinching treatment on the induction of feminized flowers in Pinus densiflora

TR A | TR R AL | MEETEE AR oM e o B (L% h)

o 1 I OB No. of feminized flowers per branch
Date of N o - hes with amehes .
treatment .tzr'::tcedes f;;:il(r:\iEZdWI wriiﬁ feminized LR a A

(AH) flowers flowers Partial Complete Total
Oct. 7 10 10 100 6.8 11.9 18.7
Oct. 15 9 3 33 2.9 0.4 3.3
Dec. 15 10 3 30 1.5 0.3 1.8
Jan. 20 10 2 20 2.1 11 3.2
Feb. 18 10 1 10 0 2.0 2.0
Mar. 17 10 0 0 0 0. 0
Apr. 13 10 2 20 0.1 0.1 0.2

%73, FOWEC L %7 82y OFEHEIREOIR D
Table 73. Details of sex reversal in Pinus densiflora flowers by pinching treatment *

(108 7 HALmE)

UERG | MR | AR | AL | MR | MEVETER | BTERR | HEED I P T8 D B BT
W B | EEUR | | SRom | EEUL 4% (M K Ko of fominized ¢
| i) o .
Indi- |[No. of e . SAROB) % of flowers
vidual | branch- No. of Kind |No. of No. of shoots Total |No of % of
s branch- | of shoots shoots with number | male feminiz-
es with |shoots | investi- | with feminiz- | of flowers - . Az | ed
treated feminiz- gated feminiz- | ed flowers WM | & 89| et flowers
ed ed flowers Partial | Complete | Total
flowers flowers
¥ % 89 6 25 58 83
Main 5 5 100 { ' 93.3
No. 1 6 6 shoot (17.8) | (1.2) i (5.0) | (1L6) | (16.6)
% 352 270 35 47 82
Side 15 10 67 { 23.3
shoot (23.5) | (18.0) | (2.3) | (3.1) [(5.5)
F* % 34 25 3 6 9
2 | 4 g | Main 3 o { e (83| (Lol (2o (30 ]*°
No Main 1L3) | (83) [ (10)| (20) | (3.0)
% 3 4 - { 117 104 5 8 13 1
2}11?)2?: (9.0){(80)|(0.4)] (0.6) j(L0) '

WE 1) M EEEREEEERNICIINT B % TRT .
2) () PIE 1EESRM b OTEOBERT

% Showed the result of investigation of the October 7 treatment.

(DIF EFEB L OTEOERIZIE s hizh - 12, WL Db - 1z, MBI FMO ESR D 5 WIFTRGHIZ TS5
KEERCHEL TR 2R L. LbL, Bt h, WNOFRTEED oMb -1, ElT gkt
2o Nize BITEHICIERIRL, BEGEL kR D b ERTHEIEDHIRIA TS > 12,

TRE-T0~TIOML TH 5o NI TIXMEHIEIXH 5 FEEEIENT & - TR & N TG It & Famg s
Aishotze Lisl, ML cEoERomtxRs  BRINTWE, REREBEIEHE T T HLLad
O Hl s hiECIRIETBICEER U 12 b o@D bz, 21 T4abb, EEMUIOMITHE» L LD, B
WEMETE 1T 1 4 T EOMETE & SO METERE (MEMERAEIE) & TEL b o7 LIh- T, AR L DT M
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Table 74. Effect of bagging on flower sex differentiation

in Pinus densiflora

(119)

® o B H Lot o> BRI A SLEEARL | ABEREK | 76 M o %
) Effect on
Kind of bags Starting- time No. of No. of Sex reversal
of bagging trees branches and number of
treated treated branches responded
Feb. 24, 1955 5 5 -
Mar. 6, 1954 3 7 + 1
5y, Ly | BB Mar. 20, 1955 5 5 + % 2
) White Mar. 29, 1954 4 5 + 1
Paraffin-paper bags Apr. 5, 1955 5 5 -
Feb. 24, 1955 5 5 -
B & { Mar. 20, 1955 5 5 + 9 1
Brown Apr. 5, 1955 5 5 + 9 1, 2 1
, { Mar. 6, 1954 3 8 -
Colorless Mar. 29, 1954 3 5 —
iy { Feb. 3, 1954 3 3 -~
Red Mar. 29, 1954 5 9 —
I AP H B { Feb, 3, 1954 2 5 -
Yellow Mar. 29, 1954 3 7 —
Glass-paper bags ® @ Feb. 3, 1954 2 10 -
Green { Mar. 29, 1954 7 10 —
H { Feb. 3, 1954 1 6 —
Blue Mar. 29, 1954 3 5 -
5 @ { Feb. 3, 1954 2 7 —
Purple Mar. 29, 1954 6 8 —
* HFEERERT,
E-T5. 782y OIEMSUICE X2 T R 8
Table 75. Effect of bagging on flower sex differentiation in Pinus thunbergii
KR O E F L4 o BERR IS A SLEEAR | GMEMERL | 7B M B Mo %
Effect on
Kind of bags Starting- time No. of No. of sex reversal
of bagging trees branches and number of
treated treated branches responded
H Mar. 6, 1954 2 2 —
Whit
NS T v R _}e
paraffin- paper bags B+ Mar. 6, 1954 3 4 + %1
White+ Red
K@ Feb. 2, 1954 2 2 —
Red Mar. 6, 1954 1 2 -
€ BT ;LML Mar 29, 1954 1 2 —
Glass- paper bags (S Mar. 6, 1954 3 5 -
Green
K B Mar. 29, 1954 2 2 + 2 1 9
Purple

* HFREEERT,

Ddh 5D, WENESTEOREB BRI XI1ZL, H#iE
PMILICH2BE L CHET A LWL TH B,
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H£76, WL BT AT OEE M LOIRTL

Table 76. Details of flower sex reversal in Pinus densiflora by bagging

—

—= —
] 1840 | HIEIE wom B o B
® o B LS ORIAIEA R o B W | 4 | ZEER ELIIE No. of flowers which made
O sex reversal per shoot
Kind of bags Starting- time | No. of Portion of Total -
of bagging branches | appearance flowers |No. of e 16 it a8 1t
set on fixed Feminized flower
a shoot | male Mascu- | ]
flowers | linized | 3% 2 M| €@
flower Partial Complete
HE&7 7 4~ Mar. 6, 1954 1 ¥ % 28 24 0 3 1
i Main shoot
# Whit 34 33 0 1 0
#2 White Mar. 20, 1955 2 . {
paraffin- paper 6 0 0 6 0
Mar. 29, 1954 1 ” 33 39 0 0 1
IR AN g Mar. 20, 1955 1 ” 75 2 (42) % 0 17 14
#4%  Brown { Apr. 5, 1955 1 ” 14 13 0 1
paraffin- paper Apr. 5, 1955 1 T3 1 0 1 0 0
Side shoot

* () P FET I & Tz HETE. Showed inhibited male flowers.
577, 75wy DTG, B LIS X 3T REEE LR OR D

Table 77. Effects of planting density and manuring on flower bud formation and

frower séx differentiation in Pinus densiflora

Tl &k w5 i AE % of trees with No. of flowers % of trees | (17AR2%4720)

Planting Fertilizers Howers ’—/———-jper tre"—e ;Zir:ihnized Ii(;z;fi i?:lvir—ers

density applied ¥ £ % 3 2) flowers per tree

B | EEE Cont. | 12,1 18.2 0.6 0.5 0 0

Dense N 2.4 36.6 0.6 2.1 2.4 0.05

planting p 2.5 3.4 2.3 3.0 2.9 0.03

(167K, /n") NP 59 | 58.8 0.1 | 123 5.9 0.06
NPK 0 50.0 0 5.8 0 0

B | IEHEAE Cont. 8.3 16.7 0.1 0.7 0 0

Sparse N 16.7 25.0 0.8 6.6 0 0

planting p 385 | 30.8 18 2.3 0 0

(4 &) NP 23.1 21.4 0.7 5.5 0 0
NPK 2.9 71.4 15 21.3 0 0

Wz 1) smEtEREE 2) WEREORT.

Remark : 3 -year-old seedlings were used.

9. FDLIBIC & BT H 7Y DTEEAMEORE

A, MRIETTER.

6 ~10MEAET v vy MBI E UG, BIERESEL
FiRk 2R L, BEROXF R EEEROE LT

RO U T, FEONEIZ10H 7 A5 BED 4 A13H
O, ¥ 75b b LOEE Y & TEMEIEREE

BOWEHE TORICT N, MO 2T,
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Table 78. Effect of manuring on flower bud formation and flower sex differentiation
in Pinus densiflora
e X it 16 3 HE R 6 B A UV TE A R W TE & R
(14%47209) (1AR%129)
Fertilizers % of trees No. of female % of trees No. of feminized
applied with female flowers per with feminized flowers per
flowers tree flowers tree

AT Cont. 25.0 0.7 0 0

N 24.0 1.0 2.0 0.26

NP 44.0 1.9 12.0 0. 62

%5 2 EEEAE,

HHE (254 /m ),

Remarks ® 2 -year-old seedlings were used.

B. & &#

KO RIIF —72~730ML TH %,
FOLIRIC S CHETEDSHES B I BEHR U, (AR D M TE DS
BHEUTZ MOMBEOFILINI ORI L > THL L
Fixk. 3 HLITHOUNE» B X HPETEDEE Uiz hs, &
FER OMEYE S M TH -1, 108 7 H O
T, BRI TE DS LTz, e 14Tz )
DOHEREIEDB I N OB ENTEZE L L B 17, D
TR H» 5128 £ TOMEMSEES B - 1253, e
TEEERII30%RK T, HEF Db -1, 1 LR
DIV S ZDRSED SN B DS, MHIEOZEEIZD 720,
WEHETEIC I, SN TE & STRBEEIED =2 b3 6
Nz 108 7 HOMEME D\ TE RN % HE LI fEER,
HEPETEIMIZ & b § 2L THRD b, Ei-fikic
& - THHETEEERS & CHHEIERIC L s b htz,
EHERMHEETEEBIIEL T, ERQRBCHKEET 5, L
U, BOMIMHIEIXBETES 5038, FTHMSEIETH 206
TEMREERTEL, BRBICHEE L ONEEBE,
PUEDREE D &, FEOUIE OB R TEEE M T
26 TE RIS A BOERE TTh 503, {EFEME
DEEDVR S IV Ebd o1z,

3. BN L B3 HTY, 7OV OIEEMEORE

AL MR L .

T~8ET eV E12EEY v BT, SO
BRI, HRALIRIENS 7 4 v ifit 0T 5>
HORTHB, /057 1 VHBIIAE, BEOSHES
EABEROOTEN R, ¥ o7, L EESIIER, K6,
W, B, BOOSHAREA, HOKE S 35
40cm, E20emTH %, SHNIHETED 2 NZMETEREE L
TERBAIRICIT /S, RIFEB L 2 DT 1 EEs e

Dense planting (25 individuals /m' ),

VRO A L i Utz, SO, 7%
vYTIE2HA24A~4H5H, vovvTii2A2H~
3H29HT, BT TR e, SistSic ) 518
BEIEOBI 2T~ B 12T, WO ICEE R
EPANTHARE2BHI LI, T8N0 0Hs %4
— v IR cllE Lz,

B. & £

(1) FEMEEsa RS

BRUEHIICAR 2 & 0 38E U IRz E — T4~ 76011 ¢ T
BB, THIVTR, 57 4 LHEOBENC L bbb
BB 512d, 207 7 VIICIBE B8 512, ¢
77 ¢ VORI TR, MBS L IREROE S TR
HETEICERIR U 72, 180T S & ICITEDSHETE i3
BHEN—Fla iz, $RbE, 1957 1 LD
T o TR DIERETE® 2V IFTEAE O HEEETEDS 24 LTz,
WEEiER 3 B LA~ 4 A HEOSHIK T, #EEE 4B
5 HOMBX TA LN, 7 o<y Tid, HEE HEs
T7 4 S ERR LB 0 T LK TR D
TEDSELE U 1212 LS 0 7 » R OB, fEEk
DEBRVPEETHNTE Y, SHOBEHE S 55 1208
DLWV 70y I 28O HEZIREZ 3 B et
DD TH B SN & 2 JEPETI DT FER 15
Do 1le MEIRBARIDOFERT, T s o
ik cHmsNIz,

(2) EHNC X 2BRIBRIEOZL,

RADKDE S ZHIE LI AR, /957 ¢ LHEB L 0
€877 VEORHICL > TERNOBE B Uz, 18
E@ﬁ&mﬁ@@ﬁm;or§u<ﬁaéw,ﬁc@ﬁ
@é@?é%ﬁ%lﬂ@%ﬁw;afﬁw@vto—%
KABAROBN & 2 RBEOHLHD2L, BR, ¥
%,ﬁ&&gk%%ﬁw%mtémﬁ¢mkf®oto
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BRI R e 7 » SR LEL GEROKD
WX X EREDIT~36% I Ul 2N TEBBL Y
W 0T 5 L RESEEIRAK T b - 12, TEHHERBIC
HYZOBBL ORE ST 7 4 VIECER, B85 7
1 VBB X ORI S T ¢ VT, BROXD®
xR ENFNARNDI9~53%, 53~87%, 73~93% T
Bz, HEMIEHIEE 0 7 » VROETIEH—RITET Y
14 HE ST 7 4 VRGBSR Z T EREL
IS, HETEDMEMEIL DR T B TEREIEHUCHS 5 434
OERITEIESIROK E S EHT U HBIL S,
SSHNC L AREOBLIDNTAS &, RERE, F
EER L CRERIEREOEZEIKE (77 1 i
(v 7 7 AEOBECKTH - 12, BHRORKIRFIES
B b BDETULZ, ULbl, ZOERELIZL,
F HIEORERIC Y » TR ELLBVIEED 6B -T2,
TEMERIT I3/ 85 7 1 VIEOREVSR L EDTH S R
BeDBEEASE, BaPL CTORESTELD S
2B, RERENRBEREL D IPRE, TR
AOEEEESGRRO ZN L D § K S OEATEESH
HanzsL5Thsb, Lbl, €17 7 VHETERIEL
zhigdne b, AMOBRESETETE LN
X5 ThB., Bk 2BEXOLBLEERTHED
5, X5 ICEEIRERRITT - THEMML BB L
DGR L DICT BREND S, '

4. 7HYOIEEMEICHT BHBBOHR

A, MEETIE

KRR B> A CETE, BiEE, IMEORA® X CBHA
I DEHR 2 FER L 120

(1) =X

QB L O IFET I o BHVTERRTE T
o dEA I 1 o M7 b 2sANEEL L, HEIEIER, NERXS
YONPR 2%z, 1 AOREICEZ, 127 bk
yreo7, BRERKIhZMNG (FHE209 /o)
<, 7H208& 975 A0 2 EfERL . HEARIE
K& 50K Tdh A, 3EAE MM h16KREE L,
FEEX, N, POBAK, NPRBIUONPKXZHT
yro 1 AOMEIREE 1 of 47 T o= T 10g, B
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& BETEHEEPEA SN, ChIETDLET B, U
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TTCERREL TS, TR OERICL L, 7
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DFERBOARL ) DOHBICL 30O ES VLT
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RIEA BRI, CHE TRBEG IR TROERY
BETHE, ORNVY) U THERRETEMEEINE 30
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DTRIBNPEEDNE, NV Y - ORRITFE CHIE
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LAWROLB VL, ZFTEILbULLITIFEIATY
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SNBD, AXTRORLVY VTEELSVGE, 7o
—YRTNESTHE, AMFEOKRICLBE, £/ ¥
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NV o OEIRE B & ORRIIMBES (1959) icd -
THREIN TV, Y~ Y i3 ERRETIRET e
OIS VRERICIE R D 5 05, KEASE T OIS
b, & S WHETED M EDMERE S N B o 2 F D UEAE I
T AU TR DIBEIED ABET 555, BlmsE<

LB LT THEIEDBE RS & CHEEICH$ 2 17E
DHEHBEEINT 5, EREBED DXL Y o THIEYNS
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Lo TOLD MBI X 224 TR/ FTHADDL
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Ko THEFEAVEBBEARLL E6NBDT, A&
BT TRABREBIZ-Thaen ch s EBbh
%o COXHITERITL ARO LML, vxLYy v
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BRLUTVS, ML 320XV ) D ORRD LA
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62, #KITH1966), & / ¥ Tid, HEEOBHIZ 7 AXICE
b ML 7 ~ 8 AKICE CEEL TV A, 2
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T AEERERETE / FTLbULLFBRINTNS
(18 51971, A 51971, FIN972, HEA - HEF1972)
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FRrsd s, HHE, FNEL > THRIEERZSL2,
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5 O 7 BTh B LLEOIIL, SIEEEOE
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VHAE S THD, NBOFE BE, ALTRES D EIRIT
3B DT NES b v, FEEDEEIY B S
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W .Y THELTWVWA, 20H%, FIESL (1960~19
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A, BEOSLBRET A E2WMELTNE, 2R
S (1966) F 20V 2oL L GHIBLT, M
DGR 5 C L 28Dz, b5, o~L ) L
& - THBTEOERSEMU Iz & W3 BE b 52
(Resende 51959, Witsch 1965)0_

SHEERCOWT A B &, HBE - B (1954~1957) i
TATIBLFI 0wy DIEOEEL TOAIINAA
Z DMDOERFAHYEZ2HAL T, TEHEOERMSHC
TR e BHE LTV A 3 b b, NA AlOppm KIEED
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&, BTy CRIEFMEENA A Z 1 EEST 5100~
{0mgFR IV 5 L ETED B EVE U E# 3N 3, »
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U v DHEHEBER T, BIEOFEL TV AR ROE10
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—BHEYT, & RFBEOHRIIMMEEOEE 2L L
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L]
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