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STUDIES ON THE ALLURING GLAND OF
THE DOMESTIC SILKWORM (Bombyx mori 1,))
AND SEVERAL OTHER KINDS
OF SILKWORMS

Dr. Hiroshi TAKEDA *

(Laboratory of Silkworm Apatomy and Physiology, Faculty of Textile
and Sericulture)

1. In this treatise the studies of Bombyx mori LINNAEUS, Bombyx
manlarina MOORE, Antheraea yamamai GUERIN, Antheraea pernyi
GUER.-MEN., Dictyoploca japonica BUTEIER, Rhodinia Jugax BUTELER,
Samia cynthia pryeri BUTELER, Philosamia c ynthia ricini BUTELER and
Actias artemis BREMER are containgd-—= the embryology, morphology,
and physiology of alluring glands of silkworms, the processes of emission
of the alluring substancs, the periodicity of allurement of the E77 silkworm,
the generality and kinship of the alluring substances, their spectroscopical
and chemical qualities, and the mechanism of their formation were studied.

2. The imaginal buds of the alluring glands of Bombyx mori I.. and
philosamia cynthia ricini B. were found in the integument of the eleventh
segment between the right and the left subspiracular lines and the ventral
line. Namely, when that integument of the eleventh segment between the
subspiracular lines and the ventral line, whose centre was the basal line,
was removed, the imago had only about half a part of  the alluring gland.

when this imaginal bud was transplanted to the female or male silkworm
larva, the imaginal bud developed and differentiated according to metamor—
phoses, and the imago formed the ordinary alluring gland.

The alluring substance of the host(female or male) formed by transplanting
allured the male moth. ‘

The differentiation of the alluring gland of the female moth is 'thought
to be decibed at an early stage of genesis and the process of the later
geneses is considered to be hardly influenced by the several inner envioron
mental factors in the body. For it was found that the imaginal buds of
the alluring gland which was transplanted -at. its larval stage continued

*  Assistant professor of Shinshu University.
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-normally its later process of geneses and differentiated parfectly irrespective
of the sex of its host and receivd no offect of saveral imer factors by
the differantiation of sex.

3. From the study oa the emission of the alluring substance the following
classification was obtained.

(1) The typ> of the evaporation of the alluring substance from the chitin
projections. . . . . Bombyx mori 1., Samic cynthia pryeri B.. philosamia
cynthia ricini B.

(2) The type of the evaporation from the splits of collapsed portions
of the chitin layers. . . . Antheraea yamamai G., Antheraee peynyi G.-M.

4. Investigating the forms of alluring glands of the various species of
Bombycidae and Satunnidae, the writer found that forms of alluring glands

(which includa labiaz) corresponded closely to the qualities of the alluring
substancas, and the specles which have similar forms allured each other.
According to the forms they were classified into the following four kinds.

(1) The type of Bombyx mori 1.. . .. . Bombyx mori .. and Bombwvx
mandarina M. ,

(2) The typs of Antheraea yamamai G. .. .. Antheraea yamamai G.,
Anther aea pernyi G.~M., Dictyoploca japonica B. and Rhodinia Sugax B.

() The typ> of Semia cynthia pryeri B. .... Samia cynthia pryeri B.
and Philosamia cynthia ricini B.

(4) Ths type of Actias artemis . . ... Actias Artemis B.

5. Ths writer discovered that a part of the alluring gland was
membranzous and fluorescernt under ultra-violet rays. - And consequently,
thz part of ths alluring gland can be distinguished by examining its
flourescene under a ultra-violet ray without using the histological method.

6: The alluring substance of ths female silkworm moth (Bombyx mori
L.) allured ths male moth either in the night or in the daytime. Aut the
allurement of ths  alluring substance . had daily = periodicity. It was
strongest at 3 to 5 a.m..

And this periodicity was kept unchanged under the condition of
continuous light (200 Lux) or darkness. ‘

If antennae and the compound eyes were removed, the periodicity
showed no changa. From these facts .it is concluded that the autonomous
periodicity - exists.

7. Under ths light condition the allurement of the alluring substance
of Bombys mori L. hacame very weak. The fact proves that the ligh
condition suppresses the allurement of the alluring substance.
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8. The alluring substance of Bombyx mori L. allured strongly the male
moth even immsdiataly after its adultation and then continued to have its
allurement still after laying eggs whether the female moth had. copulatory
or NoU.

Ths above-mentioned observation is also proved from the fact that
the alluring substance in the alluring gland of the dead female moth
allures the male moth.

8.  The alluring gland of the domestic silkworm(Bombyx mori L.Jshowed
itself yellow generally, except a few alluring glands which showed
themslves light yellow or milk-white, at the adultation.

I'his colour of the alluring gland does not change white. on account ol the
copulation and laying eggs.

Somsz of the alluring glands change their colours from  light yellow or
milk-white to yellow, and some from yellow to light yellow or milk-white.
1n short, ths colour of the alluring gland has no relation with the allurement
of the alluring substance. ‘

10- When ths head of the female silkworm moth (Bombyx mori L.) was
removed, |its allirement decreased remarkably. This shows that the central
portion which controls the function of the alluring gland exists .in the
ganglion of the head. This can be explained by the fact that the - cutting of
the. central nervous cord and the extraction of the ganglion have the same
effect as the removal of the head.

11+ The allurement of the alluring substance of the female moth, when
one side of its silk glands or ovaries were removed at the ' larval stage,
showed 1o difference. And when the ovaries’ of ‘the female moth were
transplanted to the male moth or the testes of the male moth to the
female moth, the allurement had no chang, too. ‘ :

But the allurement of the alluring substance of the female moth which
was parabiosed with the male moth at their pupal stage had a trend to
rather weaken compared with the normal female moth, ‘

12. The allurement of the - alluring substance of the female moth, the
spinneret of which larva had been closed in the 'couse of the cocoon building
and wose silk substance had accumlated in the body of the pupa, weakened
exceedingly. '

13. When closing the spiracles of the female moth, the allurement of its
alluring substance weakened. In this case the more the closed spiracles weres
in number, the more the allurement of the alluring substance weakened.-

When the anterior spiracles closed and the posterior spiracles closed
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were the same in number, the posterior had tha stropgar [Mmetion of
obstruction to the allurement than ths anterior.

14. If only the alluring gland of Bombyx mori 1. was subjected to the
direct exposure of sunshine for 90 minutes, its allurement much weakened
and if the alluring gland was exposed directly to the sunshine for 120
mimutes, ths allring substance did not allure the male moth any longer.
But when only the body of the moth was exposed to the sunshine, the
alluring substance allured the male moth normally.

15. When the antennae of the female moth of Bombyx miori I.. was
removed, thz function of the alluring gland, its expanding and contracting,
and the sescretion of the alluring substance were checked and its allurement
to the male moth declined. From this fact it can be presumed that the
antennas of ths female moth parceive ths vibration of wings of the male
moth, and the perception of the mals moth is delivered to the ganglion
of the head through the antennary narves, and then ths ganglion of the
head makes the alluring gland of the femals moth expand and contract through
the central narve, and consequently the alluring substance is secreted.

16+ Ths centre contorolling ths function of the alluring gland, its
expanding and contracting, exists in the ganglion of the head and the § th
ganglion seams to make the alluring gland expand and contract directly.

This can bs proved by the following facts:— that ths alluring gland of the
female moth whose head was removed did not expand and contract at all,
that the female moth, whose ths 7th or 8th ganglion was removed or
whose cantral nervous cord was cut off, had no function of the alluring
gland, its expanding and contracting, and that the female moth whose the
9th ganglion was extracted remained expanding and did not contract its
alluring gland. And the function of the alluring gland, its expanding and
contracting, can be explained as follows.

The vibration of wings of the male moth—s the perception by the antnnae
of the female moth—> the antennary nerve—s the head ganglion—s> the
central nerve.-»>——>-> the 9th ganglion (the end ganglion) — ‘the alluring
gland--.«— the expansion and contraction of the alluring gland....- -~>the
secretion of the alluring substance....— the allurement of the male moth.

17 "T'be alluring gland of the female silkworm moth whose spiracles were
closed, did not expand and. contract. That this was caused by the inffrence
of carbon dioxide was proved by the experiment in which the spiracles
of the female moth was dealt with oxygen, hydrogen and carbon dioxide.

18- The female silkworm moth after laying eggs did not expand and
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contract any longar. The cause of this phenomenon cannot be explained
rightly vet. ; ‘

19. An interesting fact was found that only in the case of E7i{ silkworm
moth the daily periodicity of allurement innatural condition was nearly cut
and stopped in the day-time: namely, the fact that, in natural condition,
the alluring substance of the female E7i moth allured strongly the male
moth in the night but hardly in the day-time.

And this periodicity was changeable according to the condition of the
continuous light (900 Lux) or darkness, that is to say, in the continuous
light the alluring substance did not allure the male moth whether it was
the night or the day-time but in the continuous darkness the alluriag
substance allured strongly day and night.

Consequently it is concluded that tne allurement of the alluring substance
of the female Evi-silkworm moth to the male moth has no autonomic
periodicity.

20. Tt is presumed that the light suppresses the secretion of the
alluring substance not to allure the male moth and the darkness takes off
its suppression to activate the secretion of the alluring substance. And the
time of treatment to be required for the alluring substance to allure the
male moth by the light or not to allure the male moth by the darkness is
almost two to three hours. Accordingly, from the fact that the allurement
of the alluring substance of the Eri-Silkworm moth was affected by the
light or the dark state for such short time as two to three hours, and from
the fact that after becoming the imago the alluring substance of the
alluring gland did not increase, it is reasonably concluded that the alluring
substance can change reversibly and in the light condition the alluring
substance remains in the alluring gland but changes itself and does not
allure', but in the dark condition it regains its function without its new
formation

21. If the antennas of the female Eri-silkworm moth were removed,
even in the light state the alluring substance allured. strongly the male
moth as in the dark state.

But if the compound eves were removed, its daily periodicity was kept
constant. The above fact is thought to have relation with the fact that
antennae of the Eri-silkworm moth perceive light and darkness: in short,
by the removal of ths antennae of the femsle moth the function perceiving
light and darkness vanishes and the alluring gland becomes imposible to be
suppressed by the light condition and the female moth is put into such a
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state as the dark state.

22. ‘The alluring substance of tha female Eri-silkworm moth, whose heard
was removed or hound with a silk thread, did not allure the male moth in
the light or dark state. Namely it is concluded that the cenire controlling
the allurement to the male moth and - the periodicity of the alluring
substance exists in the head especially in the ganglion of the head.

The above-mentioned conclusion can ba proved by the fact that cutting
of the central nervous cord changed the periodicity as the removal of the
head.

23. It isfound that the temperature at which the female Eri-silkworm
moth is kept has a little relation with the periodicity, but the Iinfluence
of the temperature is weaker than that of light and darkness.

24. The function of the male Eri-silkworm moth perceiving the alluring
substance of the female moth has no daily periodicity, for the alluring
substance extracted from the female moth had the continuous allurement
for the male moth in spite of light and darknasss.

25. That the allurement of the alluring substance of the female Eri-
silkworm moth to the male moth had the daily periodicity is explained as
follows. The antennae of the female moth perceives light and darkness and
the perception is transmitted to the brain of the head and themn to the gth
ganglion (the end ganglion) through the central nervous cord: The §th
ganglion communicates the perception of light and darkness to the alluring
gland. And according to the light or dark conditon the alluring gland acts
reversibly and the alluring substance changes itself either to allure tlhs
male moth or not to allure.

In this case, the light is repressive to the alluring gland and the
darkness is stimulative for it to release the suppression of ths light. In
short, the above-mentioned fact is reasonably explained by considering
that the ganglion of the hsad controls the allurement of the alluring
substance so as to exist or not to exist.

26- The author found the alluring substances which acted commonly to
some groups among Bombyx mori L. and eight kinds of other silkworms,
ani according to the commonly alluring substances he divided these kinds
of silkworms into the following three groups.

Ist group, The group of Bombyx miori L. ...... Bombyx mori L. and

Bombyx mandarinae M. ;
2nd group, The group of Antheraca yamamai G. ... Antheraea yamamai
G., Antheraea pernyi G.-M., Dictyoploca japorica B. and
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Rhodinia fugaex B. ‘
3vd group, The group of Samia cynthia pryeri B. ... ‘Samia cynthia
pryeri B. and Philosamia cynthia ricini B.
(Actias artemis B. is not decided yet) ,

The alluring substances of the silkworms which belong to the same
group have the common allurement but the alluring substances of the
silkworms of ths different groups have no common allurement. For expmple,
the alluring substance of silkworms whict belong to 1 st group is differement
from that which belongs to ?nd group or 3rd group.

The alluring substance which belongs to each group is different from
one another in its quaility too. ,

The The silkworms which belong to the same group are considered tobe
of near kinship because they have the mutual alluring substance.

From these facts it is concluded that the alluring substance has the
peculiarity according to the species.

27. Among Bombys mori L. and Bombyx  mandarina M., Anther aea

yamamai G. and Antheraca pernyi G.-M., or Samia cynthia pryeri B., and
Philosamia cynthia ricini B., whichever are the mothers, the copulation
and laying of the eggs are possible. :
The author assumed that the copulation and laying of eggs among the
silkworms which have the mutual alluring substance are possible, and
proved this by the copulation of Dictyoploca japonica B., and Amntheraca
yamamai = G. and consequently proposes the theory that the alluring
stibstances of silkworms, among which the copulation and laying of eggs
are possible, have. the mutual alluremerit. .

28. In the case that the alluring substance of the female moth of Bombys
mori L. allured the male moth of Bombyx mandarina M. in the natural
state, the activity of the male moth of Bombyx mandarina M. had the daily
periodicity. And the most male moths of Bombyx mandarine M. were
active from noon to 6 p.m. except a few male moths. .

99. The extracted solution of alluning glands of  Bombyx mori L. and
eight other silkworms by ether, aceton, ethanol, -chloroform etc, .soon
showed itself yellow, whatever were the solvents, and by the volatilization
of the extracted solution its crystal  (the alluring substance) was obtained
and only a little of this crystal allured the male moth violently.

And from the extracted solution which was left for a long time,. the oily.
fatty or vegetable gelatinous substance was obtained. .

This substance can be regarded as a changed alluring substance, because
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it bad no allurement to the male moth.

The alluring substance dissolved easily in the organic solvents of ether,
petroleum ether, ethanol, butanol, -chloroform, banzen, petroleum henzen,
aceton, xylol and so on, and did not dissolve in water.

30. In the expariment in which the alluring substance was separated hy
Paper chromatography, the solvents (Butanol acetic, Phenol, and other of
organic solvents which were used ganerally) were found to retain the
alluring sustance at the original spots of the paper. But Butanol anunonia

(3 : 1) as a solvent was discovered to separatz the alluring substance
very casily.

The RE valuss of the alluring substance by this solvent were (.84 in the
cases of Bombyx mori L. and Bombyx mandarina M., and (.03 in the cases
of Antheraea yamamai G., Antheraca pernyi G.-M., Dictyoploca japonica
B. and Rhodinia fugax B., and (.88 in the cases of Samia cynthia o veri
B. and Philosamia cynthia ricini B., and .90 in the case of Actias ariemis B.

This proves the classification by the mutual alluring substance to be
right, for the Rf value of the alluring substance had close relation with the
mutual allurement amomg the same speécies and its near kin.

And in the case of the solvent of Butanol ammonia, the highar the
basicity of Butanol was, the lower the Rf value of Papar chromatogram
was.

31. The spots of the alluring substance are identified by means of examining
its fluorescent matter, Allurinochrome, or by means of addiang little of dye
to the spot. In the case that basic dyes (Bismark brown, Gentian-violet,
Methyl-violet, Nilblue, Fuchsin and Sudan 111) were added to.the alluring
substance, the spot of colour coincided with the spot of  the alluring
substance, and the spot of colour allured ths male moth strongly.

But in the case that dyes (Anilin red, Congo red, Fuchsin S and Eosin)
were added to the alluring substance, the spot of colour did not allure the
male moth, and the dye tended to separate itself into two or three Spots;
and the spot alluring the male moth was not perceived in any part of Paper
chromatogram, and Allurinochrome in the alluring gland was separated from
the spot of colour.

In the case that basic dyes were added to the alluring substance, the Rf
value of Paper chromatogram was lower than In the case thatkno dyes were
added or-in the cases of dyss oaly. And if the different kinds of dyes were

added to the alluring substance, the Rf values in Paper chromatogram were
different, too.
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32. If the alluring substance was subjected to a temperature treatment
(80°c for 90 minutes or 90°c for 0 mirmutes), or ro oxidization by oxygen
(for 5 hours), or hydrolysis by IN-NaOH for one hour, the alluring

substance did not allure thz male moth any longer.

'T'he alluring substance, which had bsen subjected to these treatments
and had not allured the male moth any longer, was not separated by Paper
chromatography.

33. In the case of the female Eri-silkworm moth which was kept in the
light state (200 Lux) for four hours, no spot of the alluring substance was
perceived in Paper chromatogram. But if the female Eri-silkworm moth
was kept in the dark state for four hours, its spot was perceived clearly.

This fact proves that if the alluring substance allures the male moth,
its spot exists in Paper chromotogram, and if not, its spot does not exist.

34. The author found, judging from his range of experiments, that the
alluring substance revealed itself acid. ’

This was proved by the fact that in Paper chromatography the solvents,
except alkali~fluid Butanol ammonia, did not separate the alluring substance,
or by the experiment whether the alluring substance tended to solve into
alkali or acid.

95. The melting point of the alluring su“stance was rather low and it
melted at §7 to.71%. ‘

36. When the alluring substance was exposed to-the direct sunshine, the
yellow colour of Alluretine in it bagan to fade after one hour and became
colourless in two hours. As soon as Allureting began to fade, the allurement
of ths alluring substance declined.

And when Alluretine became colouless, ths alluring substance did not
allure the male moth. This is thought to be caused, not by the tsmperature,
but by the direct sunshine, because the alluring substance was treated at 27
to 78°%. : | .

But when thz alluring substance was exposed to the direct sunshine in
vacuum, the allurement was difficult to become nuil.

From this fact the extinguishment of the allurement by the direct sunshine
is thought to have relation with both the direct effect of sunshine and
oxidation by oxygen in air.

This was proved by the expsriment that the alluring substance - subjected
to oxidation by oxygen for five hours did not allure the male moth.

37, 'The alluring substance bacame devoid of its allurement by the decom-—
position owing to light for 2 to 3 hours, but even if it was exposed to ultra-
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violet rays for six hours, it allured the male moth still.
.This is not considered to be caused by the temperature, because the
alluring substance was treated at 2] to 22°c.
38. Ths alluring substance was unstable to a higher temperature but stable
to a lower temperature. That is to say, the dacrease of the allurement of
the alluring substance was inversely proportional to the temperature and
thowed itself in a straight line; for {50 minutes at §0°c, for 130 minutes
sa’'70%, for {20 minutes at 75°, for 90 minutes at §0°, for 50 minutes at
60°c and for 30 minutes at 100°c.
But the fact that the alluring substance was stable to a lower temperature
was proved by the experiment in which the alluring substance, which was
frozen after the re-extraction of the solution of its spot in Paper chroméa-
togram and then was dissolved again, allured still the male moth.
39. Tha author found that in the alluring substance some kinds of peculiar
fluorescent matter existed, and named them "Allurinochromes™ and classified
the alluring substances into thres groups by the colours of Allurinochromes:
tv Allurinochrome A ..., Cobltic violet——Bombyx mori L. and Bombyx
mandaring M.

2. Allurinochrome B ..... Blug—— Antheraea yamamai G., Antheraea
pernyi G.-M., Dictyoploca japonica B., and Rhodinia fugax B.

3. Allurinochrome C ..... Violet—Samia cynthic pryri B. . and
Philosamia cynthia ricini B.

Ths Rf value of Allurinochrome in Paper chromatogram by the solvent
of Butanol ammonia, was (.84 in A, 0.93 in B, and 088 in BC. ut - such
solvents as Butanol acetic and Phenol did not ‘separate the alluring substance,
and such inorganic solvents as 80% Aceton and 4% Sodium ‘¢itrate retained
the alluring substace at original spots of the paper. ,

40. 'The classification of Allurinochromes just mentioned has ‘a wvery
important relation with the allurement of the alluring substances and their
mutual allurement, and the colour -of Allurinochrome shows the mutual
allurement among the class of the races which have the sume colour and
their near kinship: namely, when Allurinochrome separates .itself from
Alluretine, the alluring substance does not alllure the mile moth any more.

41. Each Allurinochrome was very stable to the temperature treatment,
to ths direct exposure of sunshine, to decomposition by light, or to oxidation
by oxygen. And it was stable to hydrogen peroxide, sodimm thiosulfate,
sodium sulfite, sodimn of sulfer dioxide, and bleaching dust for one hour;
but was unstable to potassium permanganto and to thick sulfuric acid, and
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then disappeared. Moreover each Allurinochrome was easily soluble in such
organic soluents as ethalol, methanol, - buthanol, aceton, chloroform, . ether,
petroleum ether, and xylol, but rathar insoluble in water.

42. The alluring substance of Bombyx mori L. and eight other races of
ailkworms hed the yellow colour, and the alluring substance dissolved and
its colour dispersed easily in such organic solvents as ethanol,  methanol,
butanol, ether, petroleum ether, .aceton, chloroform, banzene, and xylol,
bud hardly in water. :

Whithin the range of this expsyiment, this yellow colour did mot helong
to any group of Ripochrome (Carotinoid), Anthocyan, Tlavone, Omochrome,
Tryptophan and other known colours. ‘ .

And the colour can be concluded to be peculiar to the alluring: substance,
and the author namad it ”Alluretine”.

43. Allureline was dissolved - and faded by the direct exposure Of
sunshine, and decomposed by light. ‘

When Alluretine faded, the alluring substance did not allure the male
moth. And when - Allurinochrome Wwas separated from Alluretine, . the
allurement extinguished. These two ¢acts show that Alluretime is very
important to the existence or non-existence of the allurement. .

Next when the alluring substance was subjected to the temperature
treatment, it showed no change on its outward appearance but. remained
undissolved in organic solvents.

And as Alluretine did not dissolve in organic solvents, the alluring
substance did not allure the male moth any longer.

This fact shows that Alluretine plays an important part to the allurement
of tha allurimg substance. ‘ '

44. In the case that the alluring substance of Bombyx mori L. and eight
othar racesof silkworms were possible to allure the male moth, any alluring
substance. of thess nine races of. silkworms had: the absorption maximum at
the wave lenght.of 440 mp, which was found to be the absorption maximum
of the alluring subtance. e : L .

That this absorption maximum is that of the alluring substance was
proved by the fact that both the re-extracted golution of the spot which
was separated by Paper chromatography or Chromatogram. nd that alluring
substance of the female Eri-silkworm moth in the dark state which allured
{he male moth, had the -absorption maximum at the wave length of 440 m. £.

And when the alluring substance was subiected to the temperature
treatment, to the direct exposure of sunshine, or to decomposition by light,
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and so became not to allure the male moth, it did not show the absorption
maximum at the wave length of 440 mp.

From this experiment it is obvious that the absorption curve having the
absorption maximum at the wave length of 440 mg is that of the alluring
substance. From these facts, by means of examining the absorption curve
of the alluring substance, even if the male moth is not used, it can be
decided whether the alluring substance has its allurement or not; and
whether its allurement is strong or weak can be surmised from the  height
of the absorption maximum at the wave length of 440 myp,  because the
maximum is proportional to the intensity of the alluring substance,

A5. The alluring substance has the absorption maximum at the wave
length of 440 myz, ths special fluorescent matter of Allurinochrome, and the
yellow colour of Alluretine; and its molecular welght is thought to be
considerably large, because in Column chromatogram the alluring substance
is absorbed on the upper portion of the absorption column,

46. When the alluring substances of Bombyx mori 1. and Philpsamia
cynthia ricini B. begin to have their allurement in the course of the growth
of pupas, the proper formation of the alluring glands - are observed in the
bodies of the pupas, that is to say, the alluring substance exists already
in the alluring gland of each race and can allure each kind of the male moth
two or three days before its adultation:

47. as for the mechanism by which the alluring substances of Bombyx
mori L. and Philosamic cynthia ricini B. are formed, some fundamental
components which are needful for the formation of the alluring  substances
exist in their blood. Thess components can be considered to bhave the
absorption maximum at the wave lenght of 440 to 450 my and at the same
time a slight height of absorption at the wave length of 470 mye.

When these ‘components are transformed to lose the slight height if
absorption at the wave length of 470 mg and to. have only the absorption
maximum at the wave length of 440 mp by the function of the gland cells
in the alluring glands, the alluring substances are surmised to have their
allurement.

This is inferred by the above-mentioned transition of the absorption
curve as was shown by the experiment of the blood which was extracted
by ether during the growth of ‘the pupas and also by ‘the experiment of
those posterior three segment by. the same method from which the alluring
glands were to be formed.



