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BRIETF REVIEW.

The last few years have been noteworthy for many
changes in the system of State education in Victoria,
not the least important being the desire to make school
work as objective as possible, to invest it with reality,
to bring it into touch with the home interests of the pupil.
As so many of the people of the State are engaged in
agriculture, special attention has been given to the in-
troduction into the primary course of what will appeal
to their children, and, while preserving its educational
value, will be of use to them if they follow the occupation
of their parents. : .

In pursuance of this idea, there has been produced—
under the name of nature-study—a wide-spread interest
in plant and animal life; a school garden has become
a necessary adjunct of a school ; teachers have been per-
mitted to teach agriculture in lieu of the course in ele-
mentary physical science; and an officer has been ap-
pointed to supervise the agricultural work in which they
are engaged.  Thus, in a way that must commend itself
as truly adequate, has provision been made for the boy
in the country school.

Further, the problem of providing for the boy who
= has passed through all the classes in the primary school,

and who has elected to engage in agricultural pursuits,
but whose general education needs to be ‘deepened and
broadened, and whose parents are desitous that he should
acquire some special knowledge of what he is about to
cope with, has been met by the establishment of agricul-
tural high schools—continuation schools with a specialized
curriculum.

PRIMARY-SCHOOL WORK.

) HINTS TO TEACHERS OF AGRICULTURE.
By J. P. McLennan, Supervising Officer of Agriculture.

Agriculture is being taken up in many schools instead
| c‘;‘f the elementary experimental science prescribed in the
i Course of Free Instruction ”’ ; and several teachers who
L are just beginning the work have expressed a_desire for
! information as to the manner in which the subject should

be treated,
9428,
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These notes are intended to serve as hints and sug-
gestions, and as an indication of the general scope of the
work.  Teachers who have read Bailey’s Principles
of Agriculture, or other good text-books, many of which
are easily procurable, will have gained sufficient infor-
mation to enable them to draw up a series of lessons
and to carry ot suitable experiments. Much useful in-
formation can be obtained from the weekly papers, the
Journal of the Department of Agriculture of Victoria,
The Garden and Field, and similar publications.

The work should, to a great extent, take the form of
experiments and demonstrations, most of which will be
carried on out of doors. From an educational point of
view, the subject should prove of value, as the habit of
observation will be fostered and the power of drawing
deductions increased. There should be a gain to the com-
munity, too, from the utilitarian standpoint, as the know-
ledge obtained during the last two or three years at school
ought to prove of practical value in after life.

The chief object should be to teach the fundamental
principles of agriculture; for this purpose, a series of
lessons should be given on the soil and its cultivation,
and the plant and its requirements.

It should be noted that agriculture can be correlated
with other subjects in the programme, as arithmetic, com-
position, geography, and health lessons.

TaE Sorr.

In dealing with the soil, I would suggest the following
lessons, amongst others:—How soil is formed, general
classification of soils, soluble and insoluble food in
soils, transportation of soils, humus, texture of the soil,
moisture in the soil, moisture holding capacity of the
soil, capillarity, and the conservation of moisture. (These
matters are suitably treated in Bailey’s Principles of
Agriculture.)

THE PLANT,

Very little botanical knowledge will be required in
dealing with the plant. The information gained in the
nature-study lessons in the lower classes will be of great
benefit now. The most important points to notice will
be the modes of reproduction and the way in which the
plant obtains its food. Lessons should be given on fruits
and seeds, roots, and leaves.

The propagation of plants should be dealt with.
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CULTIVATION.
The methods of tilling and enriching the soil, and pré-
paring the land for the seed, will be noted, mainly by

means of demonstrations and experiments.

EXPERIMENTAL PLOTS.
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PLAN o EXPERIMENTAL PLOT.
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GRASSES.

HEDGE, & SHELTER BELT.

The crops should be sown in sfrips at right angles
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The Results of the Revolution (Bill of Rights, Act
of Settlement, &c.), pp. 688-69r. ,
The Philanthropic Movement.  Pp. 739-741.

(£._8. CY
[ 1-tib-1000- |
J1i39 J
AND TEACHERS’ AID. 121
AGRICULTURE,
AGRICULTURE IN STATE SCHOOLS.

The French Revolution and the Napoleonic Wars
(Pitt, Nelson, and Wellington). The Union with Treland.
Catholic Emancipation. Pp. 787-836. N

N.B.—For the civics of Part II., ‘“The (lfn;]z.cn
Reader” (Australian edition), and for the subjecls in-
cluded under Australian history, Long’s “Stories of Aus-
tralian Exploration,” are recommended,

(See note e.)

Drawing I.—
Practical, Plane, and Solid Geomelry: As {or Classes
III., IV., V., VI, and such problems as are contained in
J. H. Morris’s ¢ Geometrical Drawing for Art Students,”
omitting Chapter XIII, and all but the first ten problemsg
of Chapter XIV.; or Angel’s ““ Elementary, Plane, and
Solid Geometry,” omitting the chapters on * Areas” and
¢ Graphics”; ‘or Spanton’s * Geometrical Drawing and
Design.”
Music—

‘““The Rudiments of Music” and ““Catechism of
Music,” by Professor Peterson, are recommended. Cur-
wen’s “ Companion for Teachers,” and Sutton’s Tle.

ments of the Theory of Music,” will be found equally
useful.

NoOTES.

(a) Arithmetic and Algebra.—O’Mara’s * Reasoned Methods in
Arithmetic and Algebra” will be found useful.

(8) Mental Arithmetic.—Questions to be solved in a specified
time will be set to all candidates. In addition, candidates will
be required to show that they can state, explain, and illustrate
rules for easy mental calculation.

(¢) For junior teachers to be examined specially the work will
be as prescribed for the previous December examination.

. (@) Geography.—Candidates should carefully study Gregory’s
‘“ Geography of Victoria,” as far as it bears upon the work pre-
scribed, and should show an intelligent knowledge of, and
ability to apply, the principles and facts therein set forth.

Candidates for Part II. should read Chapter XIII. and Appen- f
dices A and B of Tarr’s * New Physical Geography.” A know-

ledge of minute topographical details will not be expected, but

candidates should be familiar with all places that, fiom time §

to time, attract public notice, ¢.g., Waranga, Kingston, San Fran-
cisco, Trawool.

(¢) (1) In history, candidates will be expected to answer ques-
tions on the geography relating thereto. (2) A satisfactory
knowledge of both English and Australian history will be re-
quired for a pass. (3) Candidates for History, Parts T. and II.,
should note the reduction in the amount to be read in Green’s
‘“ Short History of the English People.”

(f) In the theory and practice of t(_eaching,' candidates wil'l be
expected to show that they are acquainted with the Regulations,
and with the articles on school management and the art of
teaching in the Education Gazette for the preceding twelve
months,

(¢) Drawing, Part I.—Teachers and candidates are recom.
mended to consult Ellis A. Davidson’s *‘Linear Drawing and
Projection” for the information they require upon isometric
projection.

(#) French and German. The text-books prescribed under
French and German will, in all probability, be changed for the
examination to be held in December, 1gog.

(7)) Layng’s ““ Euclid, Book I1.” will not be recommended foi
the examination to be held in December, 190g.

N.B.—(¢) Candidates for First-class Certificates and Junior
teachers who present themselves for more than one class, and all
monitors, must give notice to the Department not later than the

1st November in each year of their intention to present them-
selves for examination.

(2) Head teachers are requested to direct the attention of their
junior teachers and monitors to the contents of this circular.

By J. P. MCLENNAN, Swupervising Officer of Agricullure.

I find that the three commonest mistakes made by those who
are commencing to teach Agriculture are :—(1) Atfempting too
much; (2) indefiniteness of aim; and (3) merely giving in-
formation instead of experimenting.

Agriculture is a subject that covers a good deal of ground,
and much thought is required in deciding what to deal with,
and what to leave out. Most of the schools in which agri-
culture is taught are manned by fifth or sixth class teachers.
Classes IV., V., and VI. are combined, and the standard
adopted is what would probably be thought necessary for the
Class V. .

It cannot be expected that fully equipped ‘‘ farmers” will
be turned out from the schools, and I do not think that such
is the intention. I take it that the training given in experi-
menting and making observations is of more importance than
the actual facts learned, although incidentally a good deal of
useful information about soils, cultivation, seeds, and farming
operations generally will be gained during the progress of
the work. ~A course of lessons should be mapped out at
{ the beginning of the year, and the subjects chosen should be
those that can be treated experimentally, or, at any rate,
practically.  The soil and the many problems connected there-
| with, owing to their importance to the farmer, will form
the subject of many of the lessons.

The first lesson will probably be the mechanical
of the soi] by the children. = This work should be done
i accurately, and’ the percentages worked out. In this, and in
?many other lessons, agriculture can be correlated with arith-
¢ metic. The important point to notice when dealing with the
{component parts of the soil is that the gravel, sand, and clay
¢ (or whatever else they may be) are particles of different sizes.
| The importance lies in the fact that some of the important pro-
i perties of soils depend on the size of the particles.

i There would then follow an out-door lesson on the for-
| mation of soils. The class would be taken to a quarry, rail-
way cutting, creek, or some other spot where the gradual

Trans-

{ transformation of solid rock into soil could be seen.
This is a lesson in

analysis

i ported soils would be dealt with also.
! geography as well as one in agriculture.

Next follows a series of lessons on the water-holding power
i of soils, capillarity, break of capillarity (by keeping the top
isoil in a state of fine tilth), percolation of water, drainage,
| burning humus out of soil, effect of humus on water—holding
i power of soil and on plant growth, &c.

These can be demonstrated by carefully conducted experi-
ments.  The experiment should be the central idea, and not
merely an incident in the lesson. The pupils will draw their
¢ deductions from what they have observed, being assisted by
¢ skilful questioning on the part of the teacher. There will
t be many experiments with moisture, each experiment forming
i the basis of a talk or lesson. By these means, it will be
shown that moisture is necessary for the plant, also that too
much moisture is injurious, to most plants at any rate,
especially if it is stagnant.

The- next thing is to ascertain why moisture
' Experiments in the water culture of plants are
{ these experiments can be used to ascertain the essential plant
. foods. The experiments in connexion with the essential plant
‘ foods are really the only ones that need cost the teacher any.
' thing ; the necessary chemicals can be purchased for a few
ishillings from a chemist. In conducting other experiments,
jam tins and two or three Bismarck lamp chimneys are re-
quired, with the addition of a few pickle bottles and fruit
fjars.  An experiment to show osmosis would be performed
{to explain how the soil moisture, with the plant food in solu-
;tion, passes into the root.

The passage of the water through the vessels up to the
‘leaves, and the way in which the plant gets rid of the surplus
!moisture, can be shown practically in an easy and interesting
manner.

Here there is a danger of dealing too fully with the functions
of the plant by discussing root-pressure, &c. Although this
is an interesting and, in some respects, an important matter,

is necessary.
useful here;
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NOTES AND SUGGESTIVE EXPERIMENTS.

To commence with, spread out a small portion of soil on a
jece of white paper, and examine it carefully. It will be
found to consist of a great number of particles of varying sizes
i and colours. Many of the important properties of soil are due
to this variation in size and colour. See whether these particles
are all composed of the same materials. To do this, some
simple experiments will need to be made.

Exp. 1.—Place some soil, say four tablespoonfuls, in a jam
tin; cover this with pure rain water, and boil for ten minutes.
Then filter, and evaporate to dryness over a spirit lamp the
portion that passes through. The sediment that is left after
evaporation is the ‘water soluble” part of the soil. )

Exp. 2.—Take the same quantity of soil as in the last ex-
periment, place it in a jam tin, or beaker, and pour over it
the same quantity of water as before. This time, add an
ounce or two of hydrochloric acid (spirits of salts, or muriatic
acid), and then boil. Notice whether any bubbling takes place
when the acid is poured on. If the amount of effervescence is
great, plunge a lighted match into the beaker, and see whether
! the light is extinguished. The bubbling is an indication of
the presence of lime. After boiling for five or ten minutes,
filter, and evaporate to dryness the portion that passes through.
If lime or iron be present, the amount of sediment will be
much greater than in the previous experiment.

Exp. 3.—Weigh out 10 to 20 grains of dark soil; place it in
a saucer, or evaporating dish, and dry over a jam tin of boil-
ing water for an hour; then weigh again; it will probably
© weigh less. The loss of weight is owing to water being driven
off.

Exp. 4.—Take several pounds of surface soil, place in an
£ old frying pan, and dry thoroughly. When the moisture has all
been driven off, weigh, and heat thoroughly over a hof fire,
and weigh again. The loss in weight this time will be due to
i the burning out of the organic matter (humus). Besides noticing
f the loss of weight, the children should observe any change in
¢ colour. This burnt soil might be kept for future tests.

NoTE.—When drying soil, care needs to be taken that all
the moisture is driven off; this is done by repeated weighings,
! until, at last, no difference in weight can be noticed.

The results of experiments 1, 2, 3, 4 show that a portion
{ of the soil is soluble in water, another portion in acid, that a
i part consists of organic matter, and that water is present,
although not able to be seen.

Exe. 5.—A simple' and easy way of mechanically analyzing
* soil. Carefully weigh 4 or 5 Ibs. of typical local soil; have two
¢ vessels  at hand, one large (a kerosene tin will do), the other
smaller (say, a dipper). .
;- Put the soil, after being crumbled, in the smaller vessel,
kcover with water, and shake or stir vigorously. Allow it to
i settle for a second or two, and pour off the muddy water into
the larger vessel. Pour more water over the material left
i behind, allow to settle slightly, and pour the muddy water into
#the larger vessel as before. Repeat this until the water comes
7off clear.
i . Place the larger vessel aside, and leave it until the material
:In _suspension settles; then siphon off the water, and dry the
i sediment; also dry the material that was left in the smaller
Evessel. The material that settled in the larger vessel is clay,
i the other material is sand, or perhaps sand and pebbles. Weigh
feach part, and work out what percentage of the soil each

Tepresents.

. This is a ¢ rough and ready ”
vincluded with the “clay.”
‘pnz;lilglefs‘)lilr?t‘gmg%oﬁ sa lzs)lar;hof moie accurate_ly dividi.ng the soil
¢ approé‘(imla;ely t}ié nge astizga:c__ group will contain particles

Exp. 6.—If the soil is gravelly, i

> soL ) » punch some fairly large

flgszles (sal):;ms r?l:n-d;:miltzxenm)etpr) in a’jam tin, another lot g’f holges
\holzg, 3say, t mm. in dirqmlgltezr1 sggnd tin, and in another tin
3 Qi ' Tt the particles out in this
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method, and fine sand may be

way. The particles that will not pass through the holes 5 mm.
in “diameter may be called sfones, those that will not pass
through 3 mm. cearse gravel, and those that will not pass
through 1 mm. fine gravel. .

Exp. 7.—The soil that passes through the smallest holes is
then put into a beaker or glass, and water is poured on. Now
stir, and allow to settle for, say, half a minute. Decant the
portion that has not settled into a larger vessel. Pour water
into the beaker again, allow to settle for half a minute, and
decant again. Repeat this until the water becomes clear when
standing for half a minute. The material left in the beaker
is coarse sand.

Exp. 8.—Now take the soil and water that was decanted off,
stir, allow it to stand for five minutes, and then decant off.
Continue this until the water above the soil becomes clear after
standing five minutes. The material left behind might be
termed fine sand. . . . .

Exp. 9.—The liquid that was poured off is again stirred and
 allowed to stand for 24 hours, and then decanted. Repeat the
 operation. The material that settles is silt; that which does

not settle is clay.

¥

{ SEEDS FOR AUTUMN SOWING.

Teachers who are taking agriculture should inform the Super-
:visor of Agriculture what seeds they require for the autumn
sowing. Their requests will be granted as far as possible.

: In most of the plots, the same manures as were used last
‘year will be applied again. The root crops will occupy the
.ground taken by the legumes last year, the cereals that taken

:by the roots.

E It is hoped that the seeds and manures will be forwarded
: shortly.
$ Mr. McLennan’s address is No. 10 Chaucer-street, Moonee

¢ Ponds.

fSTATE-SCHOOL AGRICULTURAL PRODUCTS AT THE
MELBOURNE SHOW.

Teachers in schools at which there are experimental plots are
reminded of the proposal to have an exhibit of the products
grown at State schools at the Royal Agricultural Show, to be
held in September next. The schedule of prizes was printed in
the supplement of the September issue of this paper.

SELECTED ARTICLE.

HOW TO MAKE AUSTRALIAN POETRY HELP US
TO TEACH AUSTRALIAN GEOGRAPHY AND
PATRIOTISM.

Alice Reilly, Leichhardt Infants School, N.S.W.

Might not the teaching of patriotism in the right way to
children of seven and eight years of age be as important as
getting them to write at the rate, of, say, sixty words a minute?
If I remember 'rightly, Mr. Inspector Smith and Senior Inspec-
tor McLelland were bewailing, in one of their annual reports,
that the teachers in their districts rang the changes on two
Australian poems—¢ Harry Dale, the Drover,” and I forget
the other. This was the independent experience of these two
inspectors, working separate districts. Surely our literature is
not as poverty-stricken as all that. Why need we be always
going to the Greeks and Romans and Germans for our heroes?
Have we not any of our own who have been doers of fine
deeds? ‘‘The bush” is nothing but a vague term, to most of
our town children at all events. Have not some of our own
poets, who knew and loved it, peopled it with our own heroes—
the men and women, too, out back on the ‘plains of the Never
Never,” who face the drought, and the® heat, and the uncer-
tainty, and awful loneliness of the bush—that life in the towns
might be the easy and pleasant thing it is for us. What are
any of us doing to teach our children love for their country
through a love for its literature? There are those who look
into -the future, who tell us that before those children we are
training to-day to fight the battle of life are grey-headed they
;u'e likely to want all the patriotism they have got, and more,
09.
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AGRICULTURE.

By J. P. MCLENNAN, Swpervising Oficer of Agricutture.

SUGGESTIVE NOTES AND EXPERIMENTS.

As the result of the mechanical analysis, the soil is divided
into groups according to the size of lge particles. Now, let
us see what can be learnt from this.

Lt us suppose that the soil consists of stones or coarse gravel,
and that the stones are cubical in shape. If we had a cubic
foot of stone, each edge measuring one foot, we would have
one particle, the surface of which would be six square feet.
If we divided this into eight equal parts, there would be eight
particles having a total curface of twelve square feet. If the
cubes were again divided the total surface would become still

| greater.

_If the particles were spheres, the number of particles in a
given volume would increase

as the diameter,—provided that the spheres were placed on top
of one another in sgch a manner that their centres were verticali,
over one another, in the following manner :— ’

So we see that the smaller the particles the greater will be

. their number and the greater will be their total surface in a

given volume of soil.

Exp. 10:—To test for the water-holding capacity of different
soils—Get two bottles, with the bottoms cut out, and tie linen
over the mouths. Put the same quantities of coarse sand and
clay, rtespectively, in each. See that the sand and clay are
dry, note the weights and pour equal quantities of water over
each. Stand for some time so that the water will drain
and weigh occasionally. WHhen no more
water will pass away, weigh carefully, and note which holds the
greater quantity of moisture.

The scope of this experiment can be enlarged by experimenting
with fine gravel, coarse sand, fine sand, sand and clay mixed,
and clay.

Exp. 11 :—Capillarity. —If glass tubes with different sized |

i . inversely as the cube of the |
diameter of each particle, and the surface would vary inversely |
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bores are available, show with coloured water that the smaller |

the bore the higher will the liquid rise.

Exp. 12:—Get four Bismark lamp chimneys and fill them
with fine gravel, coarse sand, fine sand, and clay, respectively.
Tie linen or muslin over the bottoms. The materials must be
quite dry. Stand them in a dish of water, and note the height
to which the water rises in each case. . i

On the sige of the particles depend the water-holding capacity
and the capillarity of soils.

Exp. 13:—Place a layer of salt in the
then fill the glass with damp sand or clay.
salt will be found on top. Why?

Exp. ryg:—Percolation.—Take three pots or tins and place
in each equal quantitites of dry sand, sand and clay mixed,
and clay, respectively. Note the time it takes a given quantity
of water to pass through each; from Zxp. ro0 it will be seen
that some of the water will be held by the soil, only part of
it passing completely away.

Exp. 15 :—Take a portion of the soil from which the humus
was burni out, as explained in Zxp. ¢, and test its water-hold-
ing capacity as compared with the same quantity of soil before
it was deprived of the humus.

Exp. 16:—To show availability of plant food at different
depths of ordinary soil—

(a) Carefully scrape the soil from the top inch; it should
contain a good deal of humus.

(8) Take the soil from the next inch; this will probably
contain less humus.

(¢) Take the soil from the third inch.

(d) Collect the same quantity from the next inch.

bottom of a glass;
After a time the
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Place these four samples of soil in four pots or tins; sow
a grain of wheat or barley, or a bean, in each, and note de-
velopments,

Exp. 17 :—DPlace equal quantitites of rich garden soil and
the same soil with the humus burnt out in two pots or tins.
Sow a seed in each, and note developments. 1In this and the
previous experiment, the plants can be grown under natural
condfitions by placinﬁ the tins in a trench in the garden, having
the tops of the tins level with the surface of the ground. Care
must be taken that the tins are properly drained, and that they
are protected so that foreign matter will not be carried by the
wind and be deposited on the soil that is being experimented
with.

The following extract is taken from Bulletin 152, issued b
the Ontario Department of Agriculture, dealing with Agricul-
tural Experiments at schools.

“The advantages of the work, after twenty years' operation,
are thus summed up:i—

1. Tt systematizes seed distribution along definite lines and
for valuable purposes.

2. It supplies a direct, as well as an indirect,
information.

3. It enables practical men to obtain information regarding
varieties of field crops, selections of seed, dates of seeding,
methods of cultivation, ways of increasing soil fertility, &c.,
for their own particular farms, which they could not get in
any other way.

4. It enables farmers to get a supply of pure seed of the
leading varietites of grains and potatoes, which rapidly in-
creases in quantity, and thus furnishes seed for sowing and
planting on large areas and for selling at good prices.

5. It educates along the lines of careful handling and close
observation, accurate calculation, and ecomomical methods.

6. It trains men to unite science with practice, and to lead
other men to do likewise

». It helps farmers to understand better the scientific prin-
ciples that they read about in bulletins, reports, and newspaper
articles, and that they hear about at agricultural meetings.

8. It furnishes hundreds and even thousands of object lessons
annually, which form centres for interesting study along the
lines of progressive agriculture.

9. Tt supplies valuable topics and results for discussions in
the field, at the fireside, in the grocery corner, and at meetings
of farmers’ institutes.

10. Tt stimulates the local papers to take a deeper interest
in advocating better methods of farming.

r1. Tt furnishes some exceedingly important results for print-
ing and distributing in the form of bulletins and reports.

12. Tt adds dignity to farming and pleasures to farm life.

13. It exerts a wholesome influence in keeping the farm boys
interested in farm work.

14. Tt leads to a substantial increase in farm profits, and to
a steady advance in agricultural education throughout Ontario.”

source of

EXHIBITION OF STATE SCHOOL AGRICULTURAL
PRODUCTS AT DISTRICT SHOWS.

1t is expected that a good collection of the products grown
on the experimental plots will be exhibited at the next Mel-
bourne Show.

A knowledge of what is being accomplished by teachers in
this work would be gained, if it could be arranged to have
similar exhibitions at country shows.

No doubt agricultural and horticultural societies would be
glad to set apart a portion of their space for this purpose, and
would perhaps donate prizes for competition between the district
schools. Besides the products of the experimental plots, the
exhibits could include plans of plots (drawn to scnle)..chmts
showing the results of field experiments, samples of soils, the
materials resulting from a mechanical analysis of a soil, collec-
tions of noxious weeds, economic woods, &c.

FIEL.D EXPERIMENTS FOR 1908.
Owing to the lateness of commencing operations last year
and to the dry season, the experiments in many of the plots
were partial -or complete failures,
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TEXT-BOOK ON AGRICULTURE.

§ ; he Lancefield school,
Mr. M. E. O’Brien, head teacher of t
states that he will publish an ugnculturnl text-book shortly that
will be suifable for use in State schools.

ORIGINAL ARTICLE.

THE TEACHING OF HISTORY TO CLASS II1.
““ Across THE BLUE MOUNTAINS.’’

By William Henderson, B.A., Inuspector of Schools,
Horsham.

History, or nation knowledge, differs from geography,
or earth knowledge, in so far as the facts in the former
are not present, and can never be present; while, in the
latter, the facts are either present, or can be made pre-
sent. Australia’s history is bound up in the peaceful
victories of her navigators and her explorers. Professor
Gregory well puts the case when he writes:—‘‘ The
victories in Australian history have been those of the
engineer and the agriculturist. The heroes of Australia
are not the men who have won fame at the cannon’s
mouth. They have had to fight a harder fight without
the reward of even a bubble reputation. They are the
unknown swagmen, who have tramped from Sydney to
Fremantle to get an extra 2s. a day wages; or for-
gotten prospectors, who have discovered the mineral re-
sources of the continent during feats of travel, which,
if applied to arctic exploration, would long ago have
carried them to the north pole.”’

How, then, are we to give our pupils a clear and
connected account of the exploits in their homeland?
Thanks to the camera and to the stereoscope, we- are

placed in possession of a fund of valuable graphic illus-
tration that, better than all the words at our command,
convey to youthful minds an adequate and accurate con-
ception of the almost insurmogntable barriers the pioneers
had to overcome. The imagination must be cultivated,
must be stimulated; so picture, chart, and diagram
should invariably be consulted.

As a preparation to the study of this article, teachers
are recommended to consult the notes on history to be
found on pages 4, 15, 26, and 27, of Regulations and
Instructions.

By means of the stereoscope, or throu
~f illustrated papers, the pupils are |
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NATURE-STUDY.

GEOLOGY IN RAILWAY CUTTINGS.
By Physicus, in the *“ Argus.’

In a comparatively dry climate, like that of Victoria, those
interested in geology have long been able to learn a good deal
of the story of the rocks from what was displayed in railway
cuttings. ~ There are, however, a very large number of people
to whom bare rock, unless it is artificially arranged round
garden paths, or piled up into monstrosities, like those of the
Alexandra-avenue, is distasteful.  They prefer to have all
irregularities smoothed away, and blanketed by turf or by
plants not more than 3 feet high and ablaze with glowing
colours.

T}\er; is, of course, a middle way, in which a steep slope can
be J_ud'rcmusly planted, so as to show rock and shrub, as we
see it in a mnatural cliff. To many people the restful green of
a mountain valley is infinitely preferable to a blaze of mingled
scarlets and purples and yellows, and a rocky crag is beyond
rubies. A ‘few years ago, the Railways Commissioners, by
offering prizes, encourdged the beautifying of stations by
planting trees and flowers, and, to the great majority of the
travelling public, the innovation was a delightful one.  Then
came the idea of planting open spaces along railway lines, and
places, like the bare and hideous waste between North Mel-
bourne and the Moonee Ponds Creek, were transformed into
beauty spots. Gardens sprang up near the signal-boxes at
Jolimont, and on the Mordialloc line, and in many another
place as well. Then came still another step, and ivy and
mesembryanthemums™ (¢# %oc genus omne) began to festoon the
railway cuttings and embankments. But, to cover all the
cuttings with greenery was felt by many people to be a mistake,
both from an arlistic and from a geological stand-point. It
must be remembered that tens of thousands of school children
in the metropolitan district alone are nature students now, and
many of them will retain much of their interest throughout
life.  They will be able to look on the rocky face of a railway
cutting with some insight into its meaning. = It is no longer a
mere stone wall, but the edge, perhaps, of a lava sheet, that
stretches for miles. The seeing-eye will picture the glowing
molten rock, covered by its steam cloud, as it ran slowly down
the gentle slope, and cooling and hardening as it tan. To
the child who has been taught to see these things, the railway
cutting near the Footscray station will no longer be an eye-
sore, to be hastily screened from the public gaze. He will he
anxious to preserve it as it is, untouched by the rash hand of
the decorative improver. . .

In the miles of railway cuttings about Melt_mume there is,
of course, a good deal that is not worth preserving, and a good
deal that is mere repetition; these may well be handed over
to the gardener, for we are not all geological students; but,
surely, we should keep the more instructive cuttings in such a
state” that their story may easily be read. .

A few months ago the subject was brought before the Field
Naturalists Club. A list. of about a dozen cuttings was drawn
up, which it was thought it would be advisable to keep un
planted. = The Railways Commissioners were approached, and,
to the delight of a great many people, they -promptly agreed
to, reserve the cuttings, as desired.

In Alexandra-avenue there is a cutting through one of the
most interesting bits of rock around Melbourne, but the club
has not had much success in its attempts to preserve this. Per-
haps further representations, backed by still further eloquence,
may be successful. in convincing those who rule these things
that a flower garden is not everything, and that many people

“would visit the avenue merely tp look at the few yards of bare

1ock, which it is now the aim of the gardener to cover.

One little thing should, however, still be done. The gardener
thinky. it well to label his trees, to tell their names. and men-
tion their original home. The same plan should be adoptcid
with the“sections that are being preserved.  Thev should be
labelled ‘“‘geological section,” and in six words we should be
told why the Teservation was made. For the want of such a
label, already 'one of ‘the cliosen’ thirteen sections has been
spoiled, and a suburban council has approached the Commis-
sioners, asking them to blanket another. The nature students,
to employ the modern nickname, are a sufficiently large class

to expect that some, at any rate, of the sections, both natural
and artificial, will be preserved for them, and that the laudable
desire for beautification will not overstep its just bounds. )

The most instructive of all the railway cuttings near Mel-
bourne is undoubtedly that in Royal Park, near Flemington
Bridge. =~ The upper part of the cutting is in the rust-stained
sands and gravels, which constitute the ‘‘red beds” which cap
the hill tops of the suburbs, and form practically the whole
surface of the country from Kew to Mentone. Here at Royal
Park fossils can be found in the red sandstone, which clearly
resemble shells now living on our shores. They show that what
is now dry land was under the sea when they were alive.

Beneath these marine red-beds there are to be seen several
mounds of fawn-coloured clay. The clay is really bluestone
or basalt, which has decomposed where it lies. Nowhere near
Melbourne can the whole series of changes from dense blue-
stone to soft clay be so clearly traced as in this cutting, and it is
doubtful if a finer section could be found.

The mounds of fawn-coloured clay were once mounds of blue-
stone. This means that the originally level lava plain was cut
into hills and valleys by running water, and this could only have
taken place above sea-level.  The little hillocks then are an
old land surface, which was subsequently submerged for the
formation of the red-beds. At one end of the cutting, just
under the semaphore, is a little ridge of bed-rock, or silurian.
It is not easy recognisable at first, but may be traced right
across the “floor of the cutting. We have then three sets
of rocks shown, the bed-rock, bluestone, and on top come the
red-beds. So that there is a bluestone older than the red-beds,
and differing from the bluestone of Keilor Plains, IFootscray,
and Burnley, which is younger than they are.

At Footscray, in a cuiting between the Saltwater and the
station, the newer bluestone, or newer volcanic rock, as geologists
call it, is well shown. The rude columnar structure, so charac-
teristic of the lava, stands clearly out.

Away on the other side of Melbourne, at ‘Windsor, between
the station and Dandenong-road, the face of the cutting shows
us the level layers of the red-beds, which geologists speak of
as of tertiary age, overlying the highly-inclined layers of the
old silurian bed-rock. The dark, rust-stained upper beds
contrast well with the yellows of the older rocks, and every-
thing is as clear as a diagram in a text-book.

Still one more cutting may be noticed, and that is just beyond
the Jolimont station. Here nothing but bedrock is shown. We
see the thin layers, thrown up on edge by the giant forces which
have crumpled the ancient strata like paper. The changing
currents of the ancient ocean now laid down great sheets of mud,
and yet again wide banks of sand, and so we get the alternating
layers of mudstone and sandstone, which are so conspicuous.
The cutting is too narrow and dangerous to wander along,
but when it was being made the remains, only fragments, it
is true, of great extinct crustaceans were found, and their nature
was recognised by the late Sir Frederick McCoy.

But thirteen cuttings are to be preserved for us. These
are but samples of the lessons that may be drawn from their
study, and will serve to show why so many people want to see
bare rock, rather than bright flowers and éreenerv, in some, at
any rate, of our railway and road cuttings. i

AGRICULTURE.

By J. P. MCLENNAN, Swpervising Officer of Agriculture.

EXPERIMENTS.

To show the importance of moisture to the plant :—

Exp. 18.—Procure three large jam or {ruit tins and punch
holes in the bottom of one of them. Till the tins with rich
soil, and place a young plant (say a bean) in each. Of the
two undrained tins, keep the soil in one quite dry and in the
other quite saturated. Water the third occasionally, taking care
that it is well drained. The pupils should watch developments,
and note them in their books. When the plant in the undrained
tin begins to look sickly and dies off, the cause should be
investigated and noted. Then might follow a lesson on ¢ drain-

age.” The plant in the dry soil dies. Why? As the plant
that was watered grew, the pupils are justified in Conclud.mg
that absence of moisture was the cause of the dry one dying.
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Instead of “telling” that the plant died because the plant INTERTILLAGE.
food in the

¢ s0il was not dissolved, it would be better to grow
a plant with jts roots in a solution of distilled water and
hutrient salts,

Exp, 19.—Growing a plant in a nutrient solution.—Place a
solution of nutrient salts and distilled water in a pickle jar.
Cut a slit in the cork to hold the Plant, letting the roots dip
Into the solution. any nutrient solutions have been recom-

mended. The following’ is taken from Strasburgh’s Zext-book
of Botany .—

Distilled water
Potassium nitrate
Magnesium sulphide ...

1,000 grams.
1.0

. o —

t 0.5 ’
Calcium sulphate 0.5
Caleium or potassium phosphate 0.5

¢ To this solution a trace of son:

ne iron salts should be added—sul-
phate of iron would do.

| The

ollowing are the Proportions for another nutrient
solution :—

Distilled water I pint.
Nitrate of potash 10 gr.
Chloride of sodium 5 5
Sulphate of Mmagnesia 5
Sulphate of lime ... 5
Phosphate of lime B .y
Sulphate of irop ... ;

i

dark (wrap brown paper
and should be occasionally aerated during the
young plant would Probably grow for a short
ed water. If one of the e

The solution should be kept in the
around the jar),

experiment. The
time in the distil]

the young plant would grow
become ip time,
The following “are the ¢

better than in the distilled water,
abnormally developed.

ssential elements of plant food :—
Carbon, hydrogen, oXygen, nitrogen, sulphur, phosphorus, potas-
sium, calcium, magnesium, and jron, In the absence of even
a single one of these elements, no normaj development is pos-
sible. Tt is an interesting experiment to leave one of the essen-
i ut of the nutrient solution. Of course, it would

have the complete nutrient solution at hand so gs
results.

be necessary to
to compare the 3

A soil may be rich in plant food, but unless it contains mois.
ture to dissolve the food, the plant cannot develop. Moistyre

in the soil is an important consideration for the farmer; it is
probably his mogs important consideration.

THE EXPERIMENTAL Prorts
i Now that the planting season is g
field experiments will he useful.

Although a great variety of experiments is possible, it is not
advisable to Carry out too many at one time. I
carried out. at once, complications may arise, and the children
may become bewildered. Every experiment should have a defi-
nite aim, and should bhe carried out completely, a record being
kept from start to finish. Suitable he_ading§ for the recc_rds'are
name of crop, variety, time of sowing, time of germinating,
time of maturing, observations, and final results, Should an
experiment not be completed, the fact should be recorded, the
reasons for the non-completion being‘stated. )

The principles and practice of agriculture can he illustrated
without growing a very great number of crops, and the smaller
the plot of crops grown the more difficult is it too accurately
compute the yield per acre.

Although not insisted on, the size of the plot should be, where.
ever practicable, a quarer of an acre.

A Eranch of’theqﬁeld work that would be of value to the
children and of benefit to the community is the endeavour to

' improve certain varieties of plants—wheat and potatoes, for
example. TIn the case of potatoes, when they are being dug,
the best plants should be put to one side, and the tubers froxr:
them planted the following season. If this procedure l;veorf
repeated during the following sea}slttm;, ano(;ch;EOVEd samp

i imented with mi e pr 2 .
th%var}llf)tg’sigxp:;lembest grains fl'Ogm the best heads in a crop of

7 & i that variety of wheat
federation wheat and sowing them,
might be improved.

t hand, some remarks on the

——

f too many are

SEEDS. -
The seeds for autumn plantine will be forwarded shortly;
those f(l)r springrplanting will follow later on.

One of the most important problems in connexion
is the conservation of moisture.
especinlly in districts in which the nfall i
land where water can be applied by irrigation,
the neccessity for conservation of moisture. -

The first necessity is to have the soil in a suitable ¢q i
for the moisture to soak in. We must ha:rc the moisturs ‘
we can conserve it, The next necessity is to prevent exce
loss by capillarity and evaporation. A soil may be F"c“dint
rich in plant food, but without soil moisture to_dlss;olwe|
food, the land is barren., Moisture is of the first importap,,
dealing with land fertility. By means of surface tlllage{
capillary tubes are broken, thus preventing the loss of
moisture. At the same time, weeds are destroyed and plant 1
is released,

The following table shows the

i withy,
It applies CYETyWhey, ly
rainfall is low, Ev(’,n\
there il‘\

results of experiments carf

out at the New Hampshire Experiment Station :—

= — 3
Plot, Treatment Given, S}i\fg&ea
I O .

i 1 No culture ; weeds allowed to grow 7

! 2 Mulch of 4 inches of old hay .. 5

3 Shallow cultivation—five times 80

! 4 Shallow cultivation— sixteen times 89

5 Desp cultivation—five times 4

- These results te]] their own story.
| is recognized at a glance,
' grow.

' The 4 inch
i best yield ;
! cold.

The need of cultivaf
It does not Pay to let the g

es of hay, used as a mulch, did not secure |
the water was held in the soil, but the soil;
The dry earth mulch is better; it is less expensive/
eta_tble_ mulch, and it is effective. The moisture i

» and the sun keeps thei

Y
o —
<
@

L]

<
-
a
—
(=%
(=9
=
(=9
=]
=}
—+

. disturbed ang injured.
-depth of the cultivation wi
‘plant. Tt i probably
generally the best,
¢ Carry out similar
fcrop will do ¢

a shallow-rooted plant, 1
1l depend on the root system of
be found that shallow cultivation |
It kills the weeds, and makes a mulch.

experiments in the school plots; almost a8
O experiment with

. i
. onions, » €:8:, Rotatoes, maize, mange}
! 1'The best time to cultivate is after 4 rain, when the soil !
Zolﬂtg d.rt‘ﬁdtahso that when it is stirred is will not settle @
N wi e capillyg tubes below ting the ver
object set abou e se?:]red. elow, thus defea rg“»_ i
EXPERIMENTS 13y PoTaro GROWING a1 qpp Maron SCHOO
_ By Mr. Grorgg Rozinson, i

0 oorder to tegt the adqy ili istrict
profitable potatg culture, we Alty of our Northern Di seo

: » We Tequeste( artment 0 %
o varieties likely to guepe q e d;y t\llzrrlzeparts of Victori
lnierefcz(l)\ggrl:gl that o;illrs is not Potato " 1and all:d that we
‘ able weg, iti e 2

plant. Unfortunate]y,eih conditions during " the growt e ¢

e se
dry weather 4t 5 critica] ¢ ¥

. time of the e 13
RiIehre %)llilerti Our varjetjeg were or(?‘:,?lnt ? []Jllfem.date, Brol‘l‘i;
oo an o - : W
skinneq "'a’i'fty,’and is Coa;ltv of Hebroy, The first 15 2

more prolifie

2 Very robust habit. It was Oy
tubers were i

latrh:Ln cither Browpg River or Bismarck. Vel
ge, Well-formed and re were
Ubers,  The average yi 1d s e e UM
. ¢ lelds ; were ! y
QWt" Brown’s Riv}; Der acre

T, § tong 13 cwt. 1 QS

date,

We pl
t
plants appeared abo‘::gbers of

¥
Ly th of Septembel', and
soil is very sandy, apq i

0N the 1oth of Qctober:
s deficient : umus, potash, and |'1I'-“'
ashes # supplv )
Vegetable matter to enrith |

e gro de
and Rradsg.d’ ™ drp ol

We gavye iber
ol a quantj
soil ip hum 9 1y of

1 . n Tre
2 feet; it Was thenpr
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in maintaining attention.
listened to with respect.

viduality of each pupil.
dees this, there are fifty who do not.
the surest way to success, either as a character-former or
as an effective teacher of any one subject of the pro-
gramme. Every great teacher of the past has adopted
such a course, and every teacher in Victoria who stands

out above his fellow, intentionally or unintentionally
does the same thing.

There were, of course, many other indications cf at-
tention to details.

the school grounds gave one the impression that they

had been in existence fifty vears, thongh the present

It
would not be doing the teacher an injustice to say that

teacher has had charge only three or four years.

he is not more industrious than the majority of State-
school teachers. His success lies in the fact that he gets
through a maximum of work with the minimum of
effort.
spector had previously remarked.
telling teachers that they will be judged mot so much
by what they themselves do or say, as by what the
children do or say.

Every word they uttered was

It was quite evident that
the teacher developed to the fullest extent the indi-

For every one teacher who
And yet it is

The outside of the scheol-house and

“ The children run the school,” as another in- "
I am never tired of &

P T B S T A S e

S Ly T Ty B

K
K]

The last remark reminds me of a |

word of warmning needed by some teachers who, in their |

anxiety to encourage their pupils to express therr.lselves
freely, and to make good use of their imagmatve

4 moisture that is clinging to them as a film; the water which
: exists in the_ form of drops held in the angles of adjacent
soil-particles is absorbed also.

1

powers, are not very particular about the truth of their ¢

pupils’ statements. ;
sary to write in the Register of a school : —* A wildly
improbable story of an exciting event tha.t.‘ happened on
the way to school’ may be very interesting, and may

show that oral composition is not neglected ; but it is -

questionable whether the veracity of the pupil is not per-
manently impaired.”’

sure at such narration, but she must not be surprised if

A short time ago, I found it neces- !

The teacher may show her plea-

1

the same pupil, anxious to give pleasure to a cantanker- |

ous parent, goes home and makes out that the kindest
of teachers is the most cruel of monsters. ~Whose fault

is it if he does so? Why should he not make good use

of his imaginative powers at home as we1.1 as at school ?
And yet, in an excellent school, the pupils .ought to do
a good deal of the talking. Nothing delights one so
much as to hear children not talking for the sake of

talking, not gabbling merely to show off their glibt.'less, ¥
and not merely Jearing questions but aesking questions.
It is onlv in an excellent school that I have noticed !
. It is always a sign of |
good teaching, and of an excellent understanding Le- ?

pupils freely asking questions.

tween pupil and teacher.

This responsiveness on the part of the pupil is the
Children who, under one |
teacher, are dull and listless are the next half-hour, under |

Their minds seem
to catch the sparks that fly from thé teacher’s mind ; -

best test of good teaching.
a different teacher, mentally alert.

and, when one nolices this, there is little else to be
wished for, as far as the teaching is concerned.

AGRICULTURE.

By J. P. MCLENNAN, Supervisor of Agricullure,

NOTES AND EXPERIMENTS.

How the plant obtains the food from the soil :

It was shown by means of experiments 18 and 19 that the
plant food must be dissolved before it can be taken out of the
soil by the roots. After moistening and loosening the soil
around a young plant, pull it up carefully by the root. Wash
off the soil in a dish of water, and then examine the roots.
They consist of whitish fibres, growing finer and whiter towards
the tips. Under a magnifying glass, the delicate root-hairs will

be seen. They are hollow tubes, closed at the ends, and have

extremely thin walls. This can be seen only by means of a
microscope. It is through these hairs, and through the delicate
skin of the root fibres, that the plant sucks in the water in
which the plant-food is dissolved. The root-fibres and root-hairs
attach themselves to the fine particles of soil, and absorb the

Adapted from Experiments with Plants, by Osterhout (Macmillan and Co.).
Fic. 1.—Cutting of Tradescantia grown in water, showing root-huirs.

Fic. 2 —Diagram of a fairly dry soil, showlng the relations of a root-hair (» 4)

to the surrounding soil particles (s »). The water (%) is held in the form of
small drops between the angles of adjacent particles ; the water also forms a thin

film on the surface of each particle. The remaining space is Alled wich air (a).
(Very highly magnified. Partly after Osterhout.) b t

To show how the nutrient solution passes through the wall of

the root hair and the delicate skin of the root :—

Exp. 20.—Take a small glass funnel and tie tightly over the

mouth of it a piece of bladder, the membrane which lines the

inside of an egg-shell, or a piece of very thin india-rubber.
Pour in at the small end some strong syrup (sugar and water),
brine (salt and water), or a solution of bluestone (sulphate of
copper) and water, and dip the wide end into a basin of clean
water (Fig. 3. Artificial root-hair). After a time, it will be
seen that the liquid is rising in the tube of the funnel, and
that part of the solution has come out through the membrane.

n much the same way, the liquid inside the delicate rootlets and
hairs being denser than the water outside draws that water in,
and with it the food dissolved in it.

Exp. 21.—Another easy experiment shows this principle. Cut
a carrot across and scoop a hole in the middle of the cut
surface of one piece. Into this cavity put some dry crushed
sugar. In a little while, the sugar will become a syrup by
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carrot
.. and the
1e carrot ¢ o the loss

the cells of t Kkled owing t

: ing moisture from
absorbing mol and become wrin

will have visibly shrunk, soil
: lore the

of moisture. be able to explot® roper
In order that the rools E¥ [/ 4y must be i * Foose,

freely and absorb water rom 1% N

> llow, 3.6 ©
physical condition. It should be me€ )

From Elementary Agriculture (Whitcombe and Tombs).
Fig. 3.—Artificial Root-hair.

friable texture. The physical condition of the soil is known as
tilth. The proper #ilth is obtained by means of fi/lage, when
preparing the seed bed. In the garden, the soil is brought
to a proper physical condition by using the spade, fork, hoe,
and rake. The implements used in the field are the plough,
harrows, cultivator, and roller._ e WA LT
Wﬁave Deen supplied by Mr. H. J. Haus-
childt, Science Master at the Warrnambool Agricultural High
School :—

The space between the particles is called pore space. 1In con-
sidering pore space, let us assume that the particles are all
spherical, all the same size, and packed so that the centres
are above one another vertically. It will be evident that, in a
given volume of soil, the pore space will be the same whether
the particles are coarse or fine, so long as they are all of the
same Ss1zZe. . £ X

Let us imagine each sphere to be placed in 2 cube having
its side equal to the diameter of the sphere. Since the cubical
contents of a sphere equals D2 x 3.1416, the unoccupied space

6

(pore space) will be 47.64 per cent. of the cube, and tha_t is so
whether the sphere be large or small. If a smaller particle be
now placed in the space between the spheres the space will be
reduced, and it will be reduced still further if other smaller
particles are placed between these. So the more even the soil
particles are in size, the greater will be the pore space; in other
words, the pore space depends on the variableness of the size of
the particles.

Fic. 4.—Equal-sized particles packed with their centr

vertically. eS8 over one anothey

That the amount of pore space is the same wt .

are small or large can be shown practically lztshewreltlhe particles

matically. as mathe-
Exp. 2z.—Get a small, flat-sized vess . :

Tour in water until the shot is just Coveerle’dand fill it with shot,

water it takes. » and note how much

AND TEACHERS’ AID.
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Next, fill the same vessel with smaller shot ang
as before. If the amounts of water are 1{1
they should be almost, if not quite, the same,

£xp. 23.—Now fill the vessel with a mixg,
small shot, and see whether the quantity fre h
to cover it will be more or less than was re 3 Wate, '
cases. quired j, ty

Sand and clay have approximately the g :
the soil particles are porous, the amount Ofﬂme Te |
largely increased. To prove this, fill the y Pore spactpa
experiment with hollow beads, and see wht‘SSel i
is required to cover them. at qllantity

Assuming that 7oo spherical particles of i 0
diameter, weigh 1 grm., what is the a so;!, each
4 grms. of soil, if the particles in } of PPTOXimate Sur;
of 1 mm., } a. dia. of 5 mm., } a gj
remainder a. dia. of 1¢'5¢ mm. ?

Poy
easu,ed“' |

&

SoLuTiON,

() 1 gram, the average diameter of the

equals 1 mm., will contain 700 particles, Particles j,

Dia.? x 3-1416

8 “sorDia2 .
.1 x 1 x 5236 x 700 = 3665200 sq. mpm,
() 1 gram, the average diameter

equals 'y mm., will contain 102 x TOO,Oofr Tt(;](;e O%r;ﬁ;i)in
’ es

<15 X 1o X = 3665°2000 sq. mm,
{e) 1 gram,.the average diameter of the : -
equals 17 mm., will contain 100® X 710, o 1(}8}?&6&1& ;;\u

The surface of a sphere =

-i_?i“_ﬂ. x 100000

the surface is 3y
36652°000 sq. mm.

(d) 1 gram, the average diameter of the particles in
equals 1g%55 mm., will contain *1,000% x 700, or 700,000,
porticles; :

X 1 % .M‘{“’S' X 7on.99rn.

. A : 29 1 :
.*. the surface is 1g%55 X toop X 24t x Ibbotem
366520 sq. mm.

“Phictotal surface will be : —

() 36652 sq. mm.
(0) 366520 "
(d) ... 36652000

40720372 sq. mm.

The surface varies inversely as the diameter.

The above solution is only approximately correct, a5
diameter is taken, and it is assumed that the particles lie’
centres above one another vertically. This is not the &
in nature, but the sum shows how the number of pftrtid‘E
surface increase as the size of the particles diminish.

* That the number of particles in a gram varies inv ;, as (bt
diameter can be shown thus:--A spherg 1 cm.‘ fllrl;"telsmf nz:;s el])é,P’“edu
box whose side measures 1 em., just filling it. Now place spheres 1108
]Dn the box ; it will be evident that it will take 1,000 to fill it; 100 ol

ottom, and 10 of these layers will be necessary to fill the hox.

THE ROVAL AGRICULTURAL SOCIETY OF W

Annual Exhibition—rst, and 3rd, 4th, sth Sgpfefﬂw
e bl 2

PRODUCE SECTION.
EXTRACTS FrROM GENERAL RJEGULATIONS'
No exhibit wil] be allowe

entries fis
by 1 : must be made j iting on foT)
h:)w]mlleofsiflet}f’ and {including thl(?sewlr)1 1115.051:) mis
street, Mel‘gosregretary, at the office Fqu};table B“”Sl?;,
ar ) € on or b . PN
ntries w K Boon. o Pii’%gn?ﬂ;?riayéoltlgfc jfEc',l]‘{:
noon on Satyrq cyewed at the office after that hot! tlsc-

¥, 1st August, when all entries L
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Head teachers who are not competent (o give the necessary,
instruction in such subjects as geomeltry, algebra, Latin, Frcnch,é
science, and drawing should advise_lheir assistants and junior |
teachers, who have not completed their examinations, to join the |
Correspondence classes, and should, when forwarding applica- |
tions, state which subjects they cannot efficiently teach. J

Head teachers of schools in which there are junior teachers
who are receiving postal tuition in extra subjects should con- |
tinue to assist their junior teachers to as great an extent as:
they are able. It is expected that the corrections made, aund ¢
the advice and directions given, will be of advantage not only *
to the junior teachers, but to the head teachers, and will |
cnable them ultimately to give the necessary instruction without }
assistance. Head teachers should therefore keep in close touch -
with the correspondence work. g

Provision has been made for two courses, () a short course
for teachers who, having reached a fairly advanced stage in
their studies, have reasonable expectation” of passing the ex-
amination in December of this year, (4) a full course for such/
as do not intend to present themselves for examination before i
December, ’og.

Subject to such conditions as may hereafter be specified, can-}
didates for Second-class Certificate who have wholly or partially ¢
passed the Junior Public examination or some higher examina-}
tion of the Melbourne University will not be required to take -
up such subjects (except drawing) as they have already passed
in at the examinations referred to, the standard being deemed
equivalent to that of the Second-class Certificate examination.

Applications for enrolment should be made in compliance with".

the instructions given on p. 179 of the June, 1908, number of
this paper.

THE WORK-BOOK. y
The method of ruling, &c., shown in the skeleton work-book
issued with the last month’s number of this paper, is suggestive .

merely. Other methods of keeping work-programmes may
prove equally satisfactory.

i

AGRICULTURE.

NOTES AND EXPERIMENTS.
By ]. P. McLennan, Supervisor of Agriculture.

The amount of plant food in the soil dissolved, and absorbed 4
by the roots, is greater than would otherwise be the case because 9
it is acted on by the acids that are exuded through the rootlets,
and root hairs.

Exp. 24.—Scatter some small seeds, such as mustard seeds, :
with damp sand, on a small slab of marble. After germination .
takes place notice the action of the roots on the marble. If
marble is not procurable zinc will do. )

Exp. 25.—Weigh a green plant (get one as succulenf as
it, and weigh it again. Then burn what is left .
and weigh the ashes. Note and work out the percentage of
loss in each case.

Moisture is necessary not only to dissolve the plant food but :
to distend the cell walls and give rigidity to the plant. When
a succulent plant loses more water by evaporation than it can
replace it ‘becomes flaccid, or * wilts.”

The following series of experiments is intended to show how
cxcessive evaporation of soil moisture is prevented by regularly
loosening the surface soil, or ‘“intertillage” as it is termed, |
when a growing crop is treated &

Exp. 26—Procure two Bismarck lamp chimneys, or better, !
glass tubes about half-an-inch in diameter and a foot or eighteen |
inches long. Fill one with finely pulverized soil and the other )
about three-parts full with the same material—tightly packed in
both cases. 'In the second tube complete the filling with similar
soil not so finely pulverized and not so tightly packed as belore.
A piece of muslin should be tied over the boltom of both tubes.
Stand both in a dish of water, and note the height to which
the water rises, by capillarity, in both cases.

Il} the second case the continuity of the capillary passages is
broken, thus preventing the water from reaching the surface.

Exp. 27.—Select three small Plots in the school yard, say
a square yard each, but not quite close to each other. At the
end of winter or beginning of spring dig them to a depth of

e

about 6 inches. Keep (he surface of two of the plots loose,
working one (say) every fortnight, and the other after every
fall of rain. Do not touch the third plot.

Towards the end of summer, especially after a spell of dry
weather, test the plots for moisture. The difference might be
noticed by simply digging a spit out and observing the appear-
ance of the soil. A more accurale test can be made by weighing
equal volumes from each plot. ~ The tests could be made
periodically until the autumn rains come, entering the results
in the Agricultural Note Books.

Lxp. 28.—Take 3 vessels (kerosene tins cut down will do);
place equal quantities of soil in each, then add equal quantities
of water; cover the soil in one with a vegetable mulch (grass
or straw), and then weigh the three. Place l_hem where little
or no moisture can be absorbed. TFrequently stir the surface of
one of the two that are not covered with vegetable matter, do
not touch the other. After some days weigh the three again,
nd note the results. .

‘ ]%oth the earth mulch and the vegetable mulch break the
continuity of the capillary vessels, or passages, and prevent
the moisture reaching the surface and being lost by evaporation.

Exp. 29.—Next, ascertain the effect of the mulch on the yield
of the crop. A simple method is to divide a planted plot into
two equal parts. IFrequently stir the surface soil between the
rows in one part, neglect the other part. Note any differences
between the plants in the two strips during growth, and accu-
rately measure the yields when the crops reach maturity. The

* pupils should keep a record of this, as of all other experiments,

in their Agricultural Note Books. ) )
LExp. 30.—An extension of the last experiment was _descn'E)’ed
in the April Gazefte in an article dealing with ‘‘ Intertillage.

iy
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Fig. 1.

By gravity water goes into the soil, by capillarity it circulates through the soil
and upwards, and unless prevented by a mulch, it goes out into the air by
evaporation,—From Soils, by O, W, Burkett,

CIRCULATION OF WATER IN THE' SOIL,

Lxp. 3r.—The rate of transpiration from a single leaf may
be observed as follows: A large U-shaped glass tube is filled
with water, and into one end of th

) his tube is inserted a per-
forated cork bearing a small glass tube or capillary arm, bent
at right angles.

In the other end of the U-tube is fitted a cork
through the perforation in which is inserted the leaf-stalk, with
the stem reaching the water. (Fig. 2.) When this last cork
is forced in, water will fill the capillary arm, and the recession
of the water In this arm to supply tRat transpired shows the
rate of transpiration. Wax or paraffin should be used to seal

around the perforations. (From ZThe Princitles o Agricult
by L. H. Bailey.) ( 4 At

Exp. 32.—The following is a sikp]er method of showing that
water passes out through the leaves of growing plants :—Place
some oilcloth, or other covering impervious to nioisture, on the
surface of the soil around

v ) a small leafy plant in the garden.
Then place a bell jar, or a large glass fruit jar, which is_
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Fig. 2.

MEANS OF SHOWING TRANSPIRATION.
(Bailey's Principles of Agriculture.)

The soil moisture as it passes into the roots is not highly
charged with plant food; so that in order to obtain sufficient
nutritive matter from the soil, plants take up more water than
they can retain, and the surplus water is exhaled through the
leaves and other green parts of the plant. Usually this ex-
halation occurs in the form of vapour; but in some instances

\ﬁhe water is discharged in a liquid state. Early in the morning,
after a damp night, drops of water may be seen on the young
leaves of some grasses and the garden nasturtium. They are
often seen, too, on the artoids (arum lilies, or lily of the
N\ile).

——

—— > .

SOME EXPERIMENTAL WORK.

The following is a description of some of the experimental
work in agriculture done at the Mortlake State School when
Mr. J. H. Refshange was in charge :—

1. (@) Placed pulverized local rock in well-drained pot. (&)
Placed pulverized local rock with some decayed organic matter
(rotted weeds), in another pot. Sowed bean in each. ] In
(2) the plant died at the end of six weeks; in (&) plant attained
maturity and produced ten well-filled pods.

Deduction.—(e) Local basaltic rock contains all plant foods
except organic matter; (#) organic matter is necessary to soil
in order that the soil organism (bacteria) may assist plant.

2. Placed equal weights of sand, and of clay mixed with
sand, in two tins. Same weight of water was added to each;
tins were exposed to air for a week. The mixed clay and
sand was found to be the heavier.

Deduction.—Evaporation is greater from sand than from a
mixture of sand and clay.

3. The above experiment was performed without the added
water. The tins were exposed for one night, and were weighed
in the morning. The mixture was heavier than the sand alone.

Deduction.—(a) Clay in soil assists its absorbing power; (&)
soils absorb mgqisture from air.

4. Placed bean seeds with embryo up, on side, down; seeds
with embryo down appeared first above the ground; seeds with
embryo on side were next.

5. Experiments with potatoes. Sets cut; some were placed
with ““eyes” upward, others downward. In every case those
with ““eyes” upward appeared above surface of ground from
5 to 14 days before the others,
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6. In March, planted potatoes at varying depths, 3 inches,
5 inches, 8 .mchcs. Those planted at 8 inches came up first, then
those at 3 inches; many of those at 5 inches failed altogether.

The potaloes at 8 inches received benefit of dampness con-
scrved below. A slight shower moistened surface 10 days after
planting and helped the 3 inches potatoes.

7- Placed a rubber tube over cut-off stem of balsam. Attached
a glass tube; poured small quantity of water in tube. In
36 hours, sap had risen in tube 3 inch. Showed effect of root
pressure,

8. Stripped off all leaves from hard-wood plant; in some
instances death followed.  Stripped off all leaves from soft-
wood plant—none died.

Deduction.~Hard-wood plants depend almost entirely on
leaves for breathing and digesting food; in soft-wood plants
this work is also performed by the stems.

9. Cut four kerosene tins into halves, twp transversely, two
longitudinally ; put same weight of soil in each; added to each
same weight of water (stirring soil well). In Numbers 1 cut
transversely and 2 cut longitudinally, the surface was stirred
daily for 14 days; in the other tins the surface was not stirred.
At end of time, Number 1 weighed the heaviest, No. 2 next.

Deduction.—Surface stirring breaks capillaries, and acts as a
mulch, preventing evavoration. Deep cultivation tends to assist
in conserving moisture.

10. Performed experiments with wheat, oats, barley, and
mangolds. In every case, deep cultivation gave results, varv-
ing from 14 to 4 times the weight of material over shallow
cultivation.

11. Performed experiments with millets. ~ Those in which
the surface was stirred to a depth of 3 or 4 inches averaged
4 feet high, and those with no surface-stirring averaged 23 feet.

12. Experiments with fertilizers.  Crops all responded to the
addition of phosphates, but showed no improvement with potash.

13. Cauliflowers and brocoli in July formed much Ilarger
heads when cincturing was performed than in the case of those
where the operation was not performed. Cincturing was done
at the time the flower was just forming.

AUSTRALTAN FLOWERING GUMS.
In the June number of this paper, attention was called to the
desirability of planting Australian flowering gums on school
grounds. The following note by Mr. Mackay, Conservator of

~.Forests, gives some useful information concerning these trees :—

The red gum of Western Australia (Eucalyptus calophylla)
and the scarlet flowering gum of the same State (Eucalyptus
ficifolia) thrive best in Victoria southward of the Dividing
Range, i.e., on the cool uplands of the Central District, and
within the coastal area. They also grow fairly well on decp
well-drained clayey or loamy soils northward of the Divide,
which are sheltered from strong winds, but do not flourish in
cold, damp situations. Eucalyptus calophylla also succeeds well
in granitic alluvium, or even on hard granite drift. If set out
on exposed sites, the young plants of both species should be
sheltered by boughs stuck upright in the ground. The lemon-
scented gum of Queensland (Ewucalyplus maculata, var. citrio-
dora) thrives well in deep, strong soils in the Central and
Northern Districts.  This tree is distinguished by its clear,
milk-white stem, and long, glossy leaves, which give out a
strong citron-like scent when crushed in the hand.

Perhaps the best native evergreen trees (Ewucalypti) to group

- in small shrubberies or in school grounds for beauty of foliage

or bloom would be the red gum of Western Australia, with its
large, creamy white flowers and dark crown, the scarlet-flower-
ing gum, the lemon-scented gum, the Gippsland mahogany
(Eucalypius botryoides), and the sugar gum (Eucalyptus cory-
nocalyx).  The mahogany, with its clear, myrtle-green foliage,
and reddish-brown scaly bole, is one of the handsomest of
trees, and, although its natural home is on the sandy clays
of the coastal belt, which stretches from the Snowy River to-
wards Cape Howe, it will accommodate itself to all deen
porous soils in the cooler parts of Victoria. Tt mav be pollarded
or cut back when voung, and then assumes the broad-crowned
habit of the common Turopean oak. To the above, three species
of acacia may be added in the cooler districls, the Cootamundra
watlle (Acacia Baileyana), the Bathurst willle (4. elale), anl
the East Coast green waltle (4. decurrens),
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PRACTICAL HINTS TO A BEGINNER.
By Exp,zrienc{‘d.”*
—This is one of the most important paat
good beginning is a great factor 1n
fitable employment of the chlldren.1 :  heing
cvery day punctually at g.15. By your own examp e'm oFtant
never later than g a.m., show the children what an 1mp
: ’ he children with a cheery
part punctuality plays. ~ Greet the clu ] hysical
““ Good morning.” Take the breathing exercises and phys!
drill as laid down in the time-table; then march cheerfully mtol
school. : : :
For the nature-study chat, call upon one child to mention some
local plant or insect observed, then rapidly get the remainder
to tell you, in their own words, something connected with 1ts
life-story. Do not waste time in framing needlessly long apd
confounding questions, nor to obtain technical terms. With
judicious handling, children learn to love these morning chats.
(In my own school, before assembly, I often hear the children
conducting a chat of their own in the playground.) Remember,
this is a ‘‘conversational” lesson, and must be conducted as
such. Do not adopt a loud, authoritative tone in questioning, or
the child’s interest at once ceases, and the chat becomes a bore.
Reading.—One great defect I noticed all through your school
was that the children have adopted what I may term a laborious
style of reading. It is noticeable throughout the classes. To
remedy that, I would certainly follow the excellent advice in
Cox and Macdonald’s “‘School Method,”
: s PP- 134-135 for
upper classes, and the earlier pages for the lower cla
In par. =22, p. 135 ‘‘silent” reading does not ey
that the teacher is freed from the lesson and th h.mean
allowed to pursue their own sweet way. It is si 1e ey
paration on the children’s part, the teacher mea mhp-ly the pres
his attention to other classes. On his retur nwhile devoting
class he should get the cRildren to #el/, in Ly tl'.xe reading
the subject matter of the lesson. Im r,es A conversational tone,
that is all you want them to do whe}; tlf o children that
to fell you a story that some other efg o 1.eadmg‘SimPly
written so that many may know it TP on has told and has
a sentence and require the children to = al_OUd a phrase or
valuable time. Check carefull lo repeat it ig
Teach the children ““to let thei) coey CLCMPLs at
tongues.” For a time, you wil] neyes travel faster
a sentence, then say it while ]ooki ced to let the chilq 1
will impress upon him the ahoy mg at you. Iy this ook at
the tone of the reading. For t\}c good rule,
good help in Long’s “ Aim apnq h]e Junior claggeg
~from the beginning to p. | Cfethpd of ] "
and writing in Class T. FZ)';- ombine th;
as occur in the ‘“ Primer,»
always accompanied by ’
subject of the story. "What
dren to keep spelling b"uCVer you
till they form themseiVeg 1€mselves o sl N
aim or purpose. nto machj oy Snort
I\"(’rilalion.—ln teachin .
subject matter is we]] lﬁldg“!’ su
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day’s work, as a
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e to visualize the scenes dm

or’s thought. A_fter this, the h

c 0 tomes, swmped indelibly on The G s &y,
Cg;n?fé/leﬂ.ﬂﬂﬂ-—'lf the reading lesson ig t: mindy’a;

laid down in the text book mentioned, Chig ugh ‘;n ‘

Should new OT difficult words or phrases Prehg, g

board. In the upper classes, many difficulfjeg T

by the children’s self-effort, if access tq a W

sy.
mﬂfdeiitez'?zg}.]——See Cox and Macdonald’s ¥ gy, .. - %N
141-148. After thatshas been studied ang gras Meumd!
following hints useful in giving the Writing leSsPEd, I(hf)‘
above the First and Second, as they ajiq to on to lhemkl
formation of words. After correct posture NRLELI )
let the children read the copy. This, I think, iss'bee“ ﬂtltfr‘
good knowledge of .the words to be written aildmpm‘ﬂnf“
complete each one without removing the pep, Th the aif
written on the blackboard by the teacher, ande Py i
loops, &c- carefully explained. The childrey the, Mty |
a dry pen, the words in the copy; after whig e,
to write them. As the exercise progresses, the!blhey g
essential in order to correct faults. The wri kb

be so arranged t_hat the poorest writers gairtlmgmol?s"" Py
from the corrections. Uniformity of copy ig m: ady,
Should irregular attendance cause a child to mig :t 5y
copy should be gone over with the child-in his Ownco?y'
order that he may join thc_a rest at the general wrig, lhmi“

Grammar and Composition.—It is well to begin thi lesgy
subject in Class II. For that reason, I have, in the t1}11;_.-,
forwarded to you, combined Classes III. and II. f, o;llmei
per week in grammar. Should you skilfully treat thec-f
in elementary form, the Third Class act ‘as helpes
Second, while recapitulating their former lessons. Copy.
in these classes cannot be better treated than by Obtaini;
children’s stories, in their own words, following the |
matter of the nature-study and mythological stories. [
need say that the careful correction of the work will pm
immense value. (For the rest of the Third Class pugx
follow the ¢ Southern Cross Grammar?®” (Whitcombe
Tombs), or ¢ First Lessons in Grammar and Compositin
Class III.”—a more recent and good book published bj'-
same firm.) For composition in the higher classes, I fid!/
great value to get the children to write, for a change, the -

story of some animal, insect, &c., as told by itself. Thi-
essays of short Ji©

well abl
get the auth

glory in, as they do in writing )
(descriptive_ and = containing sketches of the thing
scribed). For further treatment of this subject follr

‘“ Southern Cross Series.” Construction plays a promin *
in the teaching of analysis. When the children can “ bul
clauses to form a story (the clauses named an 7
needed given), they have mastered a great difficulty, ¥
at once able to ‘‘ break down ”’ a given sentence.
Construct a story made up of a complex sentence_yf:;_
with a noun clause introduced by where, 3 felq“.‘lcc'f
attribute to the subject of the noun clause, princt?l s
adverbial clause of time modifying predicate 0 noubo\r,
Examp]e: ““ ¢ Where i thie book: T gave yOU?’ smd the ¥
e:arll'letllll‘ned & anc} so on, introducing difficulties- e
tEach? es, the basis is formed in Class 1V: );1
the ng of inflexions. In this, there Shpuld e iles.
Sapzl;l.lcatmn of the rules are taught with t}}ehﬂthjs
the Pelling and Transcription.—In dealing wit %,
1€ method advocated by Cox and Macdonﬂlc’n,{ >0
om © 1 than :
E;gi‘f;lldaSseS, no better methods can be €mP O)EJE.d
the Feby the rules (see Cox and Macdon? G:ﬂgel'/l’)- w?
dictation 1Y Bumber. 1907, of the Educalivh Fegtinf |
ave N exercises, T would warn you ag2!
. a little well done. In transcription The te
P blackboard. Tts frequent use o
acq?;,lalcrl?n;).plrslgt to S(il‘ipt. For furthe
7i . :
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