OTTISH NULLITY
SUIT.

‘
£ M o e g e E S
WIFE’S UNSUCCES
AT
CLAIM.

Lord Hunter has delivered judgment in the
Court of Session, Edinburgh, in an action in
which Agnes Lockerbie Faulder, or Guild, of
Newon Cottage, Darvel, sought to have her
| marriage with Thomas A. Guild, teacher, of
Mossbank  Industrial School, Millerston,
Glasgow, declared null and void on the ground
that Guild had previously been married to
Margaret T. Ramsay, otherwise Margaret T. R.
Scarth, of Hucheson-street, Outremont,
Montreal, the wife of Professor G. W. Scarth, of

| McGill University. Both Mr. Guild and Mrs.
Scarth denied that they were ever married to
one another.

Lord Hunter absolved the defenders from
the conclusions of the summons, and found
| the defender Guild liable in expenses to the
plaintiff and to Mrs. Scarth.

His Lorpsaip said that the plaintiff was
{ married to Guild in April, 1923. About May
of that year the plaintiff discovered letters
written to him by a Miss Ramsay and certain
documents which suggested to the ' plaintiff
that her husband had contracted an irregular
marriage with Miss Ramsay some years before.
The defenders met in 1903, when Miss Ramsay
was 17 and at school, living in Dundee. They

‘e not engaged and no suggestion of mar-

e had been made. In 1905 Miss Ramsay
i became anxious as to her condition, and Guild
wrote out two documents, one of which was
signed by him and the other by Miss Ramsay.
Guild said he got the form of declaration out
of the English Church Prayer Book. Both
documents were retained by Guild, whom she
trusted to make them forthcoming if she be-
came pregnant, Guild never gave Miss
Ramsay a wedding ring, but bought
her an °~ engagement ring, which she
wore. She also wvisited Guild’s parents,
and was received - as his fiancée. In
March, 1916, Guild sent to the Registrar- |
| General “the contracting papers of marriage,” |
which had been' prepared and dated as of
1913, but which in reality had been signed
in 1916. In any view of the case the state-
ments in Guild’s letter to the Registrar-
General and in the documents were false. It
was clear that no marriage took place on the
date stated. What was inexplicable was
Guild’s retaining Miss Ramsay’s letters and the
declarations not only after her marriage but
his own. He ought certainly to have-destroyed
them before Miss Ramsay’s marriage, and he
(the Judge) could only ascribe his not having
done so to his vanity and stupidity. His
Lordship did mnot think that there was
evidence from which he would be entitled to
draw the conclusion that the defenders were
ever effectively married to each other.




McGILL: UNIVERSITY
MONTREAL.

PRINCIPAL’S OFFICE,

July 13th, 1923.

My dear Sir Arthur:-

Will you kindly bear in mind
your spoken promise to see that Mr. George W,

Scarth, at present Lecturer in my Department, is
made Assistant Professor,

Yours faithfully,

General Sir Arthur Currie,G.C.M.G.,K.CaB.,
Principal, McGill University,
Montreal,
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McGILI. UNIVERSITY
MONTREAL

DEPARTMENT OF BOTANY

FRANCIS E. LLOYD I\’Iay 11 ) 1925.

MACDONALD PROFESSOR OF BoTaNy

CARRIE M. DERICK

PROFESSOR OF MORPHOLOGICAL BOTANY

GEORGE W. SCARTH

LecTurRER

S3ir Arthur Currie, K.C.B., LL.D.,
Principal of McGill University.
My dear Sir Arthur:-

Dr. T. J. W. Burgess has presented the

Qv
Department of Botany With/a/very valuable collection of

Canadian plants completely mounted and lsbelled together
with well-constructed cases, and with a number of books on
taxonomic botany. I beg you will transmit this information
to the Governors together with my appreciation of this very
valuable gift. I would appreciate it if the Governors would
in some way acknowledge Dr, Burgess' generosity.

Yours faithfully,







SOy

PN =~ i =2

LA

o

LABEORATORY, TUCSON,ARIZONA

DESE

z
0
T.
)
£
T
0
<
=
L
0
4
0
=
-
2
-
]
=
E
0
w
=
14
<
o

LABORATORY FOR PLANT PHYSIOLOGY

1 d 3

N
il

OIlC 11

~
0

"

COASTAL LABORATORY, CARMEL ,CALIFORNIA







DEPARTMENT OF BOTANY
FRANCIS E. LLOYD
MacpoNALD PROFESSOR OF BoTaANyY
CARRIE M. DERICK

PROFESSBOR OF MORPHOLOGICAL BOTANY

GEORGE W. SCARTH

LxcTurRER

McGILI. UNIVERSITY
MONTREAL




Dear Professor

- PR S photograph or
re~produced ang
sufficlent,

4e " Yes, 1I think
be included,
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bullding might well be
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floor would be

ference to the green-house should

Yours

Principal,




McGILL UNIVERSITY,
MONTREAL.

DEPARTMENT OF BOTANY

FRANCIS E. LLOYD

MACDONALD PROFESSEOR OF BOTANY

CARRIE M. DERICK

PROFESSEOR OF MORPHOLOGICAL BOTANY

GREORGE W. SCARTH

LECTURER

3ir Arthur Currie, X.

Principal's Office,

T~ TTMnIwvraras
McGill University,

Will you kindly take note of the

memorandum
enclosed, and send any suggestions which you may have
o > S

+ a§
the undersigned st your early convenience,

Yours truly,
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McGILL UNIVERSITY,
MONTREAL.

DEPARTMENT OF BOTANY

FRANCIS E. LLOYD

MACDONALD PROFESSOR OF BOTANY

CARRIE M. DERICK

PROFESSOR OF MORPHOLOGICAL BOTANY

Sir Arthur Currie,
Principal,
MeGill University.

My dear Sir Arthur:

About a year ago Mr
Plantations, Inc. New York
ment on the plantations in i
on a vacation trip to his home 1

Maecdonald
States

While here I took occasion to escort Mr
College. In a report made by Mr. Grantham
Rubber Plantations, Inc. on his inspection trip
follows on Macdonald College: "I spent two days
visiting the works of the Canadian Consolidated [
and the second visiting the Macdonald College of
St. Anne. This is the finest institution of its
Mr. Grantham's experience of agricultural work is wide and he
a scholarly, critical mind. I therefore thought
be interested in his comment. <
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Yours very truly,
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Below : Governor Calvin Coolidge of Massachusetts, Republican Candidate
for Vice-President, and Mrs. Coolidge
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The Changes Taking Place During the

Rlpenlng Of Bananas
By Francrs E. Lrovp
MacDonald Professor of Botany, McGill University

Editor’s Note :

Mr. W. Lewes Evans, Resident Manager for this Company at Montreal, who,

often, writes so interestingly for
Lloyd this highly instructive banana article,

Professor Lloyd has given much study and
ciative of the benefits herewith extended our re

‘ >

The process known as “ ripening
in fruits is a complex of physiological
phenomena, resulting, from the gusta-
tory point of view, in a product of
maximum palatability and digestibility.
So complex indeed is the series of
events that as yet only the more
readily studied and the practically
most important have received atten-
tion. As extensive as the gaps in our
knowledge may be, however, enough
is known about the banana to make
it distinctly worth while to offer a
brief summary of this knowledge as
it stands at the present moment.

The changes in question may be
grouped as follows: Those namely
which take place in the appearance of
the fruit, of prime importance in find-
ing a market; those in texture, which
are the paramount qualities concerned
in handling, but which are at the same
time scarcely of secondary import-
ance in the eating; those of flavour,
which must meet the supreme test of
eating; and those of food value and
digestibility, undeservedly less con-
sidered, but of real importance in the

long run, since the fruit of highest
food value, especially when coupled

Vv
with tastiness, will hold the market
when it fails for others of inferior
ralues.
CoLour CHANGES

The changes in the colour of the ba-
nana which ensue during the ripening
process are taken as indices of the
condition of the fruit. Assuming it
to be in good condition when received

himself, ever so

“ Fruit Dispatch,” was instrumental in obtaining from Professor

attention to his subject, and we are very appre-
aders,

by the wholesale merchant, it will have
a bright green colour. The changes
which ensue during the hanging pe-
riod are similar in general to those
which take place in foliage during the
early autumn. In the tropics this dis-
coloration takes place at various times,
according to the species of tree.
These changes are chemical in nature,
and consist in the disintegration of
the green pigment, known to science
as chlorophyll, and its supplanting by
a yellow pigment, the later destruction
of which is followed by the browning
process. None of these changes are
of necessity dependent on each other,
so far as we know. For example, the
yellowing is held by some to depend
merely upon the removal of the green,
thus unmasking the former pigment,
and this is undoubtedly in part true.
In the banana, however, there appears
to be a transition period between the
loss of the green and the full epiphany
of the yellow when the colour is quite
pale, and neither one thing nor the
other. It would thus seem that the
vellow pigment in the banana is in
large part a development rather than
merely a passively produced effect.
The rate of colour change, like the
other ripening processes, depends on
the temperature, At 68 degrees
Fahr.* bananas of a bright green col-

! Except where otherwise indicated, air tem-
peratures (Fahrenheit) are given in accordance
with practice. It would conduce to a more ex-
act understanding of the behaviours of the fruit
if the internal temperatures thereof were
known,
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our become slightly yellow in one to
two days, and fully yellow in five to
seven days, most frequently in six,
maintaining this colour with little
change for about seven days. The col-
our then changes to brown, and finally
black.?

Mr. H. C. Gore® has properly
adopted these periods as convenient
ones for delimiting stages of ripening,
which is of course a gradual process.
Those conversant with the handling
of the fruit in ripening chambers will
recognize the general validity of re-
garding the fully yellowed banana as
“ripe” and the brown condition as
“fully ripe.” In the following ac-
count these terms are used in this
sense,

It may be of practical importance to
know that the rate of colour (as of
other) changes is also affected by pre-
vious exposure to low temperatures.
[ exposed a lot of green fruits to a
temperature of 29 degrees for three
hours. The internal temperature of
the fruit fell to 33 degrees and re-
mained steadily at that point. Several
fruits were then kept in a suitable ves-
sel, together with samples which had
not been chilled, at a room tempera-
ture of about 68 degrees. The green
colour did not fully disappear from the
chilled fruit in ten days, while the
controls changed promptly in a few
days. It would be interesting and
probably practically worth while to
experiment in this direction carefully,
making use of various temperatures,
and watching the subsequent effects
upon the rate, not only of the colour
changes but also of the more impor-
tant physiological changes. This be-
cause the question of refrigeration is
one which has been and is much to

* According to Tallarico (Arch. Farm. sperim,
7:27-48, 1906), these later colour changes are
quite complicated.

¥ Changes in Composition of Peel and Pulp of
Ripening Bananas. Jour. Ag. Res., U. S. Dept.
Agri. 3: 187-203, 15 Dec,, 1914. I have drawn
on Mr. Gore’s results in this paper.

the fore, as a large part of the tech-
nic of transportation.
MECHANICAL QUALITIES

The texture of the ripe fruit de-
pends on two chief factors: the
amount of water present, and the ex-
tent to which the cellular elements are
dissociated. The fruit when received
by the wholesale merchant is normally
quite full of water, and its tissues are
of a maximum consistency and may
be snapped in two. The brittleness de-
pends in some measure on the con-
tinuity of the cellulose structure, but
chiefly on the water content.

The amount of water in the pulp is
indeed so great that the banana is lit-
erally too big for its skin. If a green
fruit be split part way with a sharp
knife, the edges of the wound will
gape apart and it will require a con-
siderable amount of pressure to bring
the cut surfaces together. Or if a
thin slice be cut, the pulp will become
saucer-like. It is thus demonstrated
that much pressure and tension is ex-
erted by the pulp on the inner surface
of the skin. During ripening there is
a net loss of water, amounting, when
the fruit is kept in a humidity cham-
ber, to 3 to 4.5 per cent of.the original
weight in five to seven days, and to
8 to 10 per cent in thirteen days,*
whereby the turgidity of the fruit is
much reduced. This loss is probably
less than occurs ordinarily in ripening
rooms (where, however, the humidity
is kept up by various means), and es-
pecially after the fruit has been
placed on sale, which is after the
fourth day of hanging. The more wa-
ter loss, of course, the smaller the
fruit, and, beyond a certain limit of
size, the lower the price it will com-
mand, even though the food value and
flavour remain unimpaired. The most
interesting feature in this connection,
as Gore has been able to show, is that,
while the peel loses water, the pulp

* Gore, in the paper cited.
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Legend for Plate |
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FiGure1 Agsorption-prints ” made by placing moist 2/
filter-paper in contact with the cut surfaces of three
bananas in the green (G), ripe (R) and very ripe (V R)
conditions. The decrease in the amount of “ free ” tannin
is indicated by the unstained condition of the filter-paper.
The always greater amount of free tannin in the peel is
also indicated.

FIGURE 2 The corresponding cut surfaces, after treat-
ment with nitrous ether, to which the tannin reacts by
becoming dark brown. It is thus seen that, in spite of ripe-
ness, the amount of tannin remains constant. It thus ap-
pears that non-astringency is due to the combining of the
tannin with another substance. A piece of the pulp taken
from the surface just beneath the peel is also shown.

FiGUrRE 3 Loosened pulp cells with considerable starch
within them, taken from a green fruit.

FIGURE 4 Similar cells taken from a ripe fruit. There
is a small amount of starch still present in some cells.
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gains water, especially during the pe-
riod of yellowing. The average of a
number of analyses showed that the
percentage of water in the pulp in-
creased from 72.29 to 75.50, and fur-
ther that the whole, or certainly nearly
the whole, was drawn from the peel.
It is unlikely that the greatly increased
amount of sugar in the pulp, which
will be mentioned below, attracts the
water from the peel. Under the best
conditions the pulp will be juicy as
well as properly flavoured and nutri-
tious, while if more or less dried out,
the pulp becomes more or less pasty.

At full ripeness, the peel is consider-
ably shrunken. In Fig. 2, showing
transverse slices, one may note the
change in form of the fruit due to
this fact. From a more rounded shape
(G) it becomes more angular (R),
and if evaporation continues, it be-
comes much reduced in size (VR).

Aside from the changes in water
content, other, properly called textural,
changes occur. To understand these
it is necessary to form a picture of the
structure of the interior of the fruit.
Imagine a vast number of irregularly
oval, closed sacs of cellulose fastened
together side by side and end to end,
each sac containing as much as it will
hold to distension of sap and starch
grains (Fig. 3). Such, as a matter of
fact, is the structure, aside from de-
tails which need no mention here. In
the green fruit, these sacs or “cells”
are quite firmly held together by a sort
of cement called pectose. During rip-
ening, this cement is changed by a
process chemically similar to that of
changing the starch into sugar, to form
pectin, which is soluble in water. The
cells are thus freed from each other,
rendering the pulp of the consistency
of paste, and the peel readily remov-
able. If the cells die and collapse, as
they do in time, the pulp then becomes
watery and discoloured, but from the
point of view of nature, this is the

natural and inevitable end of the proc-
ess.

[t is well known that the ripening of
bananas will not proceed normally
unless they are properly ventilated.
It is therefore of interest in this
connection to note that in the ab-
sence of oxygen, the fruit remains
firm. That is to say, the process
of changing pectose to pectin is
arrested if oxygen is withdrawn.
[t was Pasteur, I believe, who in 1872,
during his studies in fermentation, was
the first to discover this fact. He
wrote that plums exposed to air be-
came “soft and watery and sweet
while those enclosed in a jar remained
very firm and hard, the flesh was by
no means watery, but they had lost
much sugar” and yielded 1 per cent
of the total weight of alcohol.

Geerligs ? found the same to be true
of bananas, by keeping them in nitro-
gen, itself inert, but thus excluding
oxygen. In such the firmness of flesh
was retained, and the starch remained
unaltered, showing that the presence
of oxygen is necessary not only for
the change in texture, but also for
other ripening processes. I found the
same to be true of bananas kept in an
atmosphere of carbon dioxide, which
is normally generated during respira-
tion by fruits as they ripen, while at
the same time oxygen from the air is
taken up. It is evident from the fore-
going that proper ventilation is neces-
sary to ripening. At the same time it
must be noted that a reduction of oxy-
gen or an increase in carbon dioxide
to some controlled extent might be of
use in holding back the changes in-
volved, if so desired.

CuANGES 1N Foop CONTENT

The food material present in the
banana when in the unripe state con-
sists chiefly of starch, occurring as in-

! Studies on Fermentation—The Diseases
of Beer. Transl., from *“ Etudes sur la Biere.”
London, 1879.

2 Prinzen, Geerligs, H. C.
Journ. 10:378. 1908,

Intern. Sugar
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Curves to show the decrease in the amount of starch
and corresponding increase in the amount of
based upon two different sets of
Gore, United States Bureau of

broken lines) )
sugars (continuous lines)
analyses made by Dr. H. C.

(the

Chemistry

soluble granules in the cells (Fig. 4).
Inasmuch as, at the present, the peel
is a waste, the figures for the pulp
only are of immediate interest. Ac-
cording to the most recent results, in
Gore’s paper already cited, about 22
per cent of the unripe pulp is starch.
When in this condition the fruit may
be cooked, thus rendering the starch
digestible, as in the case of other vege-
tables, such as the potato. The starch

content, however, changes rapidly
during the course of ripening. At the

end of five to seven days, from the
fully unripe condition, the amount
falls to between 6 and 7 per cent and
in six to eight days more to the small
amount of somewhat less than 1 per
cent. This disappearance of starch
(see Fig. 3) is due to the action of a

chemical agent, a ferment,® which
changes it into sugar, a change,
as one sees, which alters the

net food value only a little (due
to respiration), but which ren-
ders the fruit more readily digestible.
The amount of sugar therefore alters

_ITallarico (in the paper cited) identifies five
different ferments, but even this number prob-
ably does not include all.

inversely, the amount in the unripe
fruit, about 1 per cent, climbing to
about 19 per cent (one-third of which
is cane-sugar), in the fully ripe condi-
tion. In the curves which I show
herewith these changes are shown
by the two solid lines, showing the
increase in sugar, and by the
two broken lines showing the de-
crease in starch during fifteen days
after the beginning of ripening. These
indicate very clearly that the greater
amounts of change take place during
the first six to eight days. Thereafter,
the amounts of such substance remain
nearly the same. The loss of sugar
during the last few days, shown by the
dropping of the curve (No. 2), is the
result of respiration, for which oxy-
gen is needed. From these results it
is seen that the full food value of the
banana, both as to quantity and kind,
is to be had at the earliest on the
seventh day approximately after the
ripening process has begun, assuming
of course that it is understood that
this takes place at 68 degrees.

Other food substances occur in
minor amount only. Pectose, result-
ing from the alteration of the cell
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Legend for Plate 2

FIGUReE 5 Tannin cells partly crushed to show the
characteristic fracture of their contents like that of a jelly.

FIGURE 6 Part of a string of tannin cells broken
slightly at the point indicated by the arrow point, where
the contained jelly is seen to protrude from two adjacent
cells.

FiGUrRe 7 The same as Figure 6, after treatment with
a weak alkali. The masses of protruding jelly are now
seen to have swollen very greatly.

FIGURE 8 A green banana split lengthwise to show the
distribution of the tannin, seen as dark strings and masses.

FIGURE 9 Portion of a string of tannin cells lying in
water. At the point indicated by the arrow the tannin is
seen to be diffusing out to form a spherical mass of
precipitate.

FiGure 10 Similar to Figure 9, but in this case the
tannin is forming a curiously shaped tube reaching out
into the surrounding medium. The tannin cells of such
fruits behave in this manner more or less during digestion.




walls, setting them free as above de-
scribed, is present in very small but
undetermined quantity, while the ni-
trogenous food (protein) amounts to
about 1 per cent.

Although the absolute food value of
the banana is not greater than that of
some other fruits, high though it is,
nevertheless when considered in re-
lation to the cost to the purchaser it
is probably the highest. This low cost
is made possible by the nature of the
fruit—especially to the character of
the peel which very efficiently pro-
tects the pulp and prevents the en-
trance of bacteria and fungi which
might otherwise rapidly cause decay.

Although the peel is at present
waste, it may not be superfluous to
indicate something of the food and
other content since some turn of con-
ditions might very well make the use
of the peels imperative. We, in a new
country, are too much given to ignor-
ing of waste, and the sting of neces-
sity may one day force an issue.

In the unripe fruit the amount of
starch is 4 to 5 per cent. This under-
goes alteration into sugar as in the
pulp, falling to somewhat less than 2
per cent and giving rise to about 3.5 to
5 per cent total sugars. Besides sugar
there is a small but undetermined
amount of resins (with fat-like phy-
sical properties), the which, so far as
I know, have not been studied. These
resins are associated in an intimate
way with a caoutchouc (india rubber),
the mixture occurring in large drop-
lets * suspended in a clear watery juice
or sap having very peculiar properties.
This sap, which contains tannin, the
agent responsible for the astringency
of the fruit, is found also in numerous
large cells scattered in a definite man-
ner throughout both peel and pulp. In
Figs. 2 and 8 the occurrence of these

! These were incorrectly described by Jaehkel
(Ueber Anatomie und Mikre-
ihre
Kiel, July 24, 1909.)

as oil-droplets.
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cells in the pulp can be seen—the black
strands being composed of the cells in
question. At this point we may nat-
urally consider

CHANGES IN FLAVOUR

These consist of the following:
(1) Loss of astringency; (2) increase
of sweetness, and (3) development of
aroma. We consider them in this or-
des:

Astringency, being due to the pres-
ence of tannin, has been thought to
disappear through the loss of the tan-
nin by chemical change (oxidation).
The fact, however, that tannin is pres-
ent in the ripe banana, apparently in
undiminished quantities, was observed
by Jaehkel * but he was able to offer no
explanation of the apparent contradic-
tion. My own studies of the banana
show that this fruit is, in regard to the
behaviour of the tannin, in precisely
the same case as certain other fruits,
among which are the persimmon, sa-
pote, and date.?

As above noted, the cells which con-
tain tannin also contain a watery so-
lution of a substance which can be
turned into a sort of jelly, and which
as a matter of fact does so during the
ripening process. As long as the jelly-
forming substance remains watery, the
tannin. comes out readily, as can be
demonstrated by laying a piece of
moist blotting paper on a cut surface
of unripe fruit,® (Fig. 1G). As,
however, the jelly becomes firmer, less
tannin can escape from it, so that in
four days after the beginning of ripen-
ing only a small amount can be taken
up by the blotting paper (Fig. 1.R).
When the fruit is fully ripe, very lit-
tle indeed of the tannin can be so sep-
arated (Fig. 1.VR). It will be noticed
from the figures that more tannin can

*In the paper cited,

?Lloyd, F. B. The Tannin-colloid complexes
in the Fruit of the Persimmon, Diospyros. Bio-
chemical Bulletin, 1: 7-41. Sept., 1911,

8 Lloyd, F. E. A visual method for estimat-
ing astringency. Plant World 19: 106-113,
April, 1916.
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escape from the peel than from the
pulp at all times, though the difference
in amount is quite small. The jelly-
substance is shown in Figs. 5, 6 and 7,
those being photographs taken through
the microscope of the cells in question,
separated from the surrounding pulp
and treated so as to demonstrate the
nature of the substance and, in Figs.
9 and 10, the escape of the tannin,
which in photographs appears as a
dark granular mass. The jelly struc-
ture is seen in Fig. 5 in the manner of
its breaking when [n‘c\\‘cd When
treated with weak alkali (soda, for ex-
ample) jellies will swell more than
they do in water. In Fig. 6 are seen
two protruding masses of the jelly.
When treated with alkali they swelled
up to the size shown in Fig. 7. This
jelly has been shown to be chemically
closely related to cellulose.* The non-
astringency in the banana when ripe
is therefore due to the formation of a
sort of vegetable leather which cannot
give up the tannin (except in very mi-
nute amounts and therefore not per-
ceptible to the taste) and which, like
true leather, cannot decay. I have
kept these curious bodies for eight
years in water, and, while the pulp
with them has decayed, they them-
selves have remained in their original
condition without change.

In the process of cooking, which it-
self renders an unripe banana edible,
in spite of the tannin present, this sub-
stance escapes from the tannin cells
and is taken up by the swollen starch.
This alone makes the fruit, when
thoroughly cooked, non-astringent.

The increase in sweetness, it need
scarcely be said, results from the above
described increase in sugar, especially
cane sugar.

The odour of the unripe fruit is diffi-
cult to describe. It is certainly not a

! Clark, Ernest D. Notes on the Chemical Na-
ture of the * Tannin-masses in the fruit of the
Persimmon.” Biochemical Bulletin, 2: 412-418,
April, 1918.
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pleasant one. In the ripening rooms it
is quite noticeable. Gerber® investi-