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Physiological Studies on the Rest of the Mulberry Winter Buds

Masaki YAHIRO
(Laboratory of Tropical Crops)
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Table 1. Condition of dormancy in form, Shikakuichi (1955—1956)
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Fig. 1. Condition of dormancy in form, shiikakuichi (Percentage of Taisei of the
plants collected in different periods and treated for different number of days)
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Fig. 2. Condition of dormancy in form, Kairydowasejimonji (Percentage of Taisei of
the plants collected in different periods and treated for different number of days)
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Fig. 14. Variation of growth inhibitory action in winter-buds during,
and, before and after the period. The inhibitory activity
was examined with Avena test using 0. 5cc of the test solution.
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Extraction and fractionation of the growth substances

in mulberry winter-buds
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Histogram of variation in growth-inhibiting and growth-promoting

substancs contained in water extraction of winter-buds during, and,

before and after the rest-period
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Summary

1) This experiment was carried out to ascertain the rest-period of mulberry-tree in Ka-
goshima. The materials were 4-, 5-, and 33-year-old plants of the form, Shiukakuichi and the
form, Kairyowasejumonji, with different prunning period.

It is well known that the dormany (in a wide sense) of mulberry-tree exists during early
autumn to winter and is divided into (automatic) rest and (heteronomic) quiescence. Adding
to this, it was recognized by the author that the rest began seemingly at the end of September,
subsequently became deeper through the later part of October into November, turning gradually
into quiescence from the beginning of December, and at last, after the end of January the
preparation of bud-sprout became almost complete.

The rest-period of the form, Shukakuichi, was nearly the same with that of the form,
Kairydwasejumonji, but the degree of rest-condition was deeper in the former than in the latter.

Differences of trce-age, 4- and 33-year-old plants, and of cutting-period, (spring and early
summer) gave no influence upon the rest-condition.

2) The author performed the leaf-spray of «-naphthalene acetic acid (NAA, 0.02%),
maleic hydrazide (MH, 0.12) and urea (0.5 %) solutions on the mulberry tree, during the
period from the end of August to early September; namely, the period shortly before the bud
of mulberry tree falls into the rest: and observed the effect of these treatments upon the rest-
period of the bud of the tree.

In the early rest-period, the bud-sprouting-rate of the tree treated with NAA or MH was
lower than that of the non-treated sample, indicating the inhibiting effect of these 2 solutions;
on the other hand, the bud-sprouting-rate sprayed with urea was higher, showing the sprout-
promoting-effect to some extent. The deepest rest-periods of the NAA-treated and urea-treated
mulberry trees retarded 10 days and 20 days, respectively ; compared with those of the non-
treated ones.

Small wattles cut from the trees of several different stages of the rest-period were immersed
in water and in 5 as well as in 50 p.p.m. solution of -indole acetic acid (IAA), «-naphthalene
acetic acid (NAA) and 2, 3, §,-triiodobenzoic acid (TIBA) for 24 hours in room temperature.
The sprouting-rates induced by water as well as by 5 p.p.m. solutions of different chemicals,
except NAA, were nearly identical with each other; however, NAA inhibited the bud-sprouting
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in the early period of the rest. All the 50 p.p.m. solutions inhibited the bud-sprouting ; while
the bud immersed in water, was promoted to sprout slightly better, compared with the bud
not immersed in water.

The effect of the leaf-cutting, carried out in 3 different periods (on July 19, August 8 and
September 18), leaving the growing-point and uppermost 4-5 leaves as they were, upon the
rest-condition of the tree was also observed. The leaf-cutting on July 19 as well as on Septe-
mber 18 gave little effect upon the rest, but concerning the mulberry, whose leaves had been
removed off on August 8, the deepest rest-period was delayed for 20 days as compared with
the case of the intact tree; furthermore, its sprouting-rate in the “tdminki” (heteronomic
quiescence) was markedly lowered. From these results it may be said that leaf-cutting in
about August, exerted a worse influence upon mulberry tree than that carried out in about
July as well as in about September.

3) By measuring the variation in the contents of reducing sugar, total sugar and sacc-
harose in mulberry winter buds in the rest-period as well as before and after the term, it was
ascertained that there was a small peak of the content, on about the 20 th of October, i. e. in
the deepest dormant period. The contents of total sugar and saccharose began to increase in
real, from about the 20th of November, getting to the maximum amount, on the 30th of January ;
but decreased from that time to the sprouting period of winter-buds. The contents of the
reducing sugar gave a large peak on the 11th-20th of January, and thereafter decreased till the
sprouting of the winter bud begam. It may be more reasonable to assume that such increase
in the contents of sugars in the winter bud was related to the cold-resistance than to conclude
that it was connected directly with the rest.

4) Variation in the contents of fatty substances in mulberry winter buds was measured in
the rest-period as well as before and after the period. The contents of fatty substances
increased from the latter part of September until the peak of the amount was reached in
December ; and thereafter, they decreased gradually, but increased again in spring, in the time
prior to the sprouting of winter-bud (the middle of March). It seems likely that this increment
in the content of fatty substances was not related directly to the rest-condition but possibly
was connected with the increase of cold-resistance.

5) The rate of respiration (the quantity of oxygen absorbed and respiratory quotient) and
catalase-activity were mecasured in the rest-period as well as before and after the term. Qu-
antity of oxygen-absorption decreased from the end of September to the middle of November;
thereafter, showed nearly constant value, and then the level rose suddenly before the time of
sprouting (the 12th of March). The value of respiratory quotient in the end of September was
CO.,/0,=1, the same one in the rest-period being larger than 1; but when the rest was released
the value decreased again showing CO,/O,=1. Catalase-activity showed a peak on the 7th of
November; thenceforth nearly constant value continued ; and finally, a sudden rise was seen
before the sprouting (the 13th of March).

6) Quantitative variation of the growth-inhibiting-substances in the ethyl ether extract of
mulberry winter-buds in the term about the dormancy (the periods of rest and quiescence) was
examined by Avena straight-growth-test. The content of growth-inhibiting-substances was rich
from middle-October till late in November, in that period the rest was deep; but it got poorer
after the middle of December, when the termination of the rest was progressing gradually.

7) As to the ether-soluble inhibitor and the promoter in mulberry winter-buds during the
dormancy (the periods of rest and quiescence), using the paper chromatgraphy the separation
was conducted. The content of inhibitor in the bud was rich in the period when the rest was
deep; but it decreased with the termination of the rest, and so the activity of promotion of
growth increased. This inhibitor was ascertained to have Rf value of 0.9-1.0 on the paper
chromatogram with isopropanol-ammonia-water 8: 1: [v/v). As seen, in Fig. 16, ether-extract
of mulberry winter buds in rest gave throo colour spots (A(blue), B (blue) and C (yellow-~»
pink)), with Ehrlich’s reagent, on the two-dimentional paper chromatogram. Their Rf values,
on one-dimentional chromatogram with ammoniacal isopropanol, were A: 0.2-0.3, B: 0.8-1.0
and C: 0.9-1.0, respectively, Concluding from Rf values, colour reactions and Avena-tests, it
might be affirmed that A was indole acetic acid, B a neutral growth-promoting-substance, and
C a growth-inhibitor.

8) Aqueous extracts of mulberry winter-buds in the rest-period as well as in the period
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of quiescence after the termination of the rest, were separated into 3 fractions (acidic, neutral
and n-hexane); and variation in quantity of the inhibitor, and activity of the promoter of each
fraction were separately tested by applying the paper-chromatography and Avena-test. From
the results of the experimentations, it was decided that in the winter-bud in deeper rest-state,
the activity of the growth-promoting-substance, namely, the ability to accelerate the elonga-
tion of Avena-coleoptile was not to be seen, but a large quantity of growth-inhibiting-substances
was in existence. The amount of inhibitor (Rf 0.9-1.0) decreased with the termination of the
rest; and at same time, activation of the promoter, namely acceleration of elongation of
Avena coleoptile appeared. The acid fraction of aqueous extract of the bud, developing with
ammoniacal isopropanol, gave a new growth-inhibitor having Rf value of 0.6-0.8, which was
never seen in the paper-chromatogram of ether-extract. The inhibitor which existed in the
rest-period did not decrease in quantity and its inhibitory action still remarkably remained in
the quiescence period, though the rest was already terminated. From the fact that this subs-
tance decreased before the sprouting of bud, it might be concluded that it had a connection
with the sprouting of bud, itself ; and not with the rest, directly.

9) The effects of gibberellin on the hindrance of onset of rest and the breaking of the
rest of winter-bud were examined, by spraying gibberellin on the leaf-surface or immersing
the shoot in it. During the period from October to November, the mulberry tree cultivated
on the field and sprayed with gibberellin on the leaf-surface showed a better sprouting rate,
counting more than 70% ; on the other hand, as those days were corresponded to the beginning
of the resting-stages; the controls, or the not-treated-buds, showed a very low rate of sprouting.
Thus the onset of the rest of buds was nearly hindered by the gibberellin-treatment. '

In the case of shoots of mulberry immersed in gibberellin-solution (in the laboratory), the
winter-buds were broken in their rest as in case of leaf-spraying in the field.

10) The mulberry shoots were cut in the deepest rest-period and were soaked in water for
1-7 days, then inserted in flower-pots and placed in the thermostat of 30°C. The buds, immersed
in water for 3, 5 or 7days, were accelerated in their sprouting, the rest being broken; neve-
rthless, the controls (not treated ones) and the buds immersed only one day, showed the
sprouting rate of 0%, during 30 days afterward, in 30°C.

The acidic fraction of the aqueous extract (educed for 4 hours under 60°C.) of resting
winter-buds, which had already finished the soaking in water, was tested with paper chromato-
graphy and Avena-test. In the case of the bud, of which the rest was broken by being imme-
rsed in water, the amount of growth-inhibiting-substance was diminished, the promoting
substance being activated and acceleration of growth, increased.

11) The resting winter-buds were treated with low temperature of 7°C for 5 and 8 days.
Extract was made of buds, thus treated, by being educed in water of 60°C for 4 hours; and an
acidic fraction of that extract was used for the paper chromatography and Avena-test. The
results showed that in the buds thus treated the content of the inhibitor, which was assumed
to control the rest, decreased; the growth-promoting-substance being activated and acceleration
of growth, increased.

12) The effect of CO.-treatment for breaking the rest of resting winter-buds was remar-
kable, when the rest of the buds was deep, but it was not so noteworthy when the bud was
found to be ready to break out of the rest.

In the winter-buds treated with CO; in the deep-rest period, the amount of the inhibitor of
Rf value of 1.0 decreased, the growth-promoting-substance was activated, the growth promoting
action increasing; on the contrary, in the winter-buds, treated with CO, in the period when
the termination of the rest was already proceeding, the diminution of growth-inhibiting-
substance of Rf value of 1.0 was not remarkable, but, as a whole, the increase of growth-pro-
moting-action was observable.



