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Days after the initiation of
anthocyanin synthesis

Fig. 1. Changes in bud-diameter and per-
centage of flowering during flower
development,
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Fig. 2. Correlation between bud dry-weight

and bud-diameter,

Increasing order of bud-diameter
represents flower development, one
dot showing one individual bud
examined.
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Fig. 3, Changes in petal dry-weight during

the days after anthesis,

One dot represents one individual
flower examined.
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Index for relative concentration between
3-monoglucoside and 3: 5-diglucoside
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Fig. 4. Changes in the amount of cyanidin
3: 5-diglucoside and cyanidin 3-
monoglucoside during flower devel-
opment,
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Fig. 5. Changes in the 3-monoglucoside
index during flower development,

Index 0 shows that there is only
cyanidin 3: 5-diglucoside, and in-
dices from | to 5 show the increas-
ing order of relative concentration
of cyanidin 3-monoglucoside com-
pared with cyanidin 3: 5-digluco-
side.
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Fig. 6. The effect of light on the anthocy- |,
anin formation in “Frensham?” type ;.
and Mutable colour type., Various
stages of buds were bagged with--
clear or black polyethylene film
and 3-monoglucoside indices were
measured on the 2-days old flowers
after anthesis.

(O Light (clear polyethylene film)
@ Dark (black polyethylene film)
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Fig. 7. Distribution of 3-monoglucoside in-
dices in the resultant offsprings of
the crossing experiments,

A: Intervarietal crossing of “Frensham”
type, in which the individuals with
the 3-monoglucoside index from 1. 5
to 5.5 were used as parent, 363 off-
springs were examined.

B : Crossing between “Frensham?” type
and cyanidin 3-monoglucoside free
type. 523 offsprings were examined,
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Fig. 8. Schematic representation of glyco-
sylation of anthocyanins in garden
roses.

# Cy3GS5G; cyanidin 3: 5-diglucoside
Cy3G; cyanidin 3-monoglucoside
Cy can be replaced by pelargonidin,
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Summary

The present paper deals with the biochemical and genetical analyses of the biosynthesis of
anthocyanin, cyanidin 3-monoglucoside, which occurs in developing buds and flowers of the
progenies of garden rose “Frensham”, The results obtained were summarized as follows,

(1) From the time when the anthocyanin-formation occurred, bud-diameters grew linearly
in accordance with time until they reached their anthesis (Fig. 1.). This happened also in the
case for dry weight, excepting the presence of a pair of linear equations (Fig. 2.), Therefore,
these relations were to be used as a convenient morphological index for correlating the growth
of buds with the progress of anthocyanin synthesis, On the other hand, after the anthesis no
petal-dry-weight fluctuated with flower age (Fig. 3.).

(2) The beginning of the formation of cyanidin 3-monoglucoside was preceded 3 or 4 days
by that of cyanidin 3: 5-diglucoside, The period when the most rapid synthesis of the former
anthocyanin occurred, was also preceded 7 or 8 days by that of the latter, Moreover, the con-
centrations of the cyanidin 3: 5-diglucoside and cyanidin 3-monoglucoside reached a maximum
approximately 3 or 4 days, and one day, before the anthesis, respectively, The amount of both
anthocyanins, thereafter, decreased in accordance with flower age (Fig. 4.).

The precedence of formation of more complicated glucoside to that of the simpler one was
entirely opposite to the glycosylation pattern of such plants as Impatiens balsamina, Primula
obconica and Petunia hybrida,

(3) As regards the sequence of glycosylation, the biosynthesis of cyanidin 3-monoglucoside
of the progenies of garden rose “Frensham” and that of the mutable colour types, whose 3-
monoglucoside appears just after anthesis and increases with flower age, had the same pattern,
i,e., the precedence of the formation of 3: 5-diglucoside, However, the period of the initiation
of 3-monoglucoside synthesis was quite different,

In addition, the indices of 3-monoglucoside in the dark-grown buds of the progenies of
garden rose “Frensham” were almost equal to those of the light-grown buds, whereas those of
mutable colour type were entirely different from each other, due to whether grown under the
light or the dark condition (Fig. 6.). This indicates that the synthesis of 3-monoglucoside of
“Frensham” type was not to be affected by light,

(4) In the offsprings originated from the crosses between “Frensham?” types, the distribu-
tion of the indices for the relative concentration between cyanidin 3: 5-diglucoside and
cyanidin 3-monoglucoside ranged nearly 0 to 6. When “Frensham” type was crossed with the
3-monoglucoside free type, the similar results were obtained, although the distribution percent-
age of the individuals with lower indices was greater than that of the former crosses (Fig.
7.). These results did not coincide with the mode of inheritance of glycosylation found in
other plants,

(5) The 3-monoglucoside of “Frensham” type was, therefore, quite different, in the synthe-
sizing mechanism, from either the ordinary 3: 5-diglucoside or the 3-monoglucoside of mutable
colour type, This was interpreted to be suggesting that the genes concerned with the syntheses
of these three glucosides are different from, and not allelomorph to, one another,

Based on the results of the present experiment we proposed the features of glycosylation
of garden roses as presented schematically in Fig. 8., and their significance was discussed in
connection with the glycosylation of other plants,



