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Agriculture.

FIGHTING DROUGHTS.
AN ANALYSIE AND BOME SUGGESTIONS.
By Curgserr Porrs, B.A., Principal of the Queensland Agricultural College.

To thinking men this is probably the most imporfant problem facing Australia
at the present time. The country has just passed through one of the most extensive
and most protracted droughts ever experienced. Tiosses of live stock have been
enormous. Produetion and reproduction have been lowered. Were these losses
merely individual, the majority of us might look on with indifference; but these
losses are not individual, they are national. Our national wealth is depleted by each
drought and, in consequence, each and every individual in the community has to
suffer.

There is no impossibility in devising some scheme wherehy we could combat
our droughts, but the problem is a national rather than an individual one, Unfor-
tunately, now that the drought has broken, there may be a tendeney to forget.
During the drought many good resolutions were made to the effect that some
preparation must be made to prevent them inflicting on us these enormous losses.
We must not forget these good resolutions. Now js the time to organise; and*this
analysis of the problem is presented, trusting it may serve some ugeful purpose
in maintaining a live interest in the subject. TIn the latter portion I offer a scheme
for financing fodder conservation in the hope that the suggestions there contained
may be of some value in assisting to solve the problem,

FUNDAMENTALS.

To begin with, it is necessary o examine our premises. A clear and accurate
knowledge of these is essential in order to build solidly and so arrive at any
solution of permanent value.

As a hasis, it must be recognised that Australia lies in ome of the great dry
belts of the world. Australia’s rainfall distribution and meteorology are compara-
tively simple, and a thorough study of Dr. Griffith Taylor’s works should be made
before any scheme for fichting droughts is propounded. With this eautionary advice,
we will proceed to make n mere statement of certain salient points. These can
be confirmed and amplified as desired.

1. The area of Australia is roughly 1,900,000,000 acres, and some two-thirds
of thig ean bhe utilised. Probably 600,000,000 acres are suitable for stoek only,
while another 600,000,000 acrves ean be used for crops and stoek; a small portion
only being definitely agrieultural. Thus the primary coneclusion is, that Australia
ig and must remain a stock-raiging eountry.
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2. The rainfall is erratic, and droughts are constantly occurring. Mostly, these
are loeal in effect but, occasionally, they are widespread.

3. Droughts are Nature’s method of giving the land a rest. Tn our climatology,
droughts take the place of the hard winters of Europe, North America, and Asia.
Without such rest periods, Nature would run riot or decay. Droughts, then, should
be locked on as beneficial and not as a curse (see J. J. Fleteher in ‘‘Seience snd
Industry,’’ vol. 2, August, 1920, p. 486). If at present we find them disastrous,
it is merely because we have not taken them sufficiently into consideration in our
pastoral and agricultural organisation. In colder climes the winter rest period is
recognised and provided for. In our elime the oncoming drought is not considered,
and is unprovided for. The fault is man’s—not Nature’s.

4. Perhaps it is the regularity of the winter rest periods in eolder climes which
has enabled agrieulture to establish a proper system. Perhaps it is merely the
slow aeeumulation of centuries of experience which has evolved the proper methods;
perhaps it is combination of both of these; but neither of these features suits our
conditions. Our droughts are not regular in their ineidence; they are erratie, and,
so far, we have no safe means of prediction. ('This may be overcome as the result
of careful meteorological investigation.) Further, we have no long period of-
experience from which to glean a proper working system. But the most important
feature i3, that we are, or should be, rapidly developing; and this introduces an
important variable when successive droughts are placed in comparison.

Under these cireumstances there oblains in Australian practice a large element
of gamble. Tn any proposals for fighting droughts this element must be taken into
consideration. The tendency towards gambling must be opposed, but it eannot he
eradicated for years and years yet to come.

3. Couple the gambling element with the fact of our rapid development, and
the natural outecome is that many are indueed to start on the land with too little
capital. This is not a bad feature, for we must grow, and we want all the grit and
courage that lies behind such action. It is, however, a very real difficulty to be faced
in any proposal put forward.

6. Whatever may be the final development, at present Australia is almost
entively dependent on pastoral and agricultural production for her annual national
wealth. Any failure in this respect is a national ealamity; any increased success
spells national prosperity. Therefore, this drvought problem is of as much interest
to the cities as to the country.

7. Though Australia is a land of drought, it is also a rich land, yielding
abundantly when rain falls, Further, the rainfall, which on the average iz sparse
over much of the land, is sporadically abundant. When abundant, the growth of
grass and herbage and erops is superabundant; also, great floods oeeur. Of these
two features, the flood waters appeal most to the popular eye. Hence we hear
a pgreat deal about water conservation and irrigation in times of drought, and but
little about fodder conservation, But fodder conservation is undoubtedly the more
important, as is indicated in the following analysis,

IRRIGATTON COMPARED WITH FODDER CONSERVATION.

Let us consider irrigation first. To begin with, we have to recognise that
Australia possesses mo great range of snow-clad mountains, Therefore we are
lacking Nature’s provision for the conservation of water. When we wish to conserve
water, we are compelled to fall back on great storage dams, such as that at Burren
Juek or that proposed at Mitta Mitta, at the head waters of the Murray. Suitable
sites for such dams are limited, because several essential conditions have to be
complied with. TFirst, the dam must be in a narrow outlet to a large flat valley, so
that a eomparatively small dam will impound a large quantity of water. Second, the
rock strueture at the dam site must be impervious to water, otherwise seepage round
and under the dam would destroy its effectiveness. Third, the intake or eatehment
area must be so large that the rainfall received thereon shall be sufficient to fill the
dam, The out-fake from the dam must be strictly in accord with the average
rainfall gver the catchment area. Henece the size of the dam in relation to the
area to be irrigated must be inereased just in so far as the rainfall on the catechment
area is more erratic. In other words, the more erratic the rainfall, the more
diffieult and expensive to establish storage dams for irrigation, even provided snitable
dams sites can be found. On this account, water comservation for irrigation will be
restricted to certain specially favoured areas—areas of small variability in rainfall.
(See Dr. Griffith Taylor—*‘ Australian Environment: Map of Rainfall Uniformity,’”
p- 23.) In truth, the irrigable area of Australia will almost certainly lie mainly in
the south-eastern quarter. Af best it has been estimated (by Mr. Elwood Meade, L
think) that fhe possible irrigable area of Australia will not exeeed 6,000,000 acres.
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This is only 1/200th part of the 1,200,000,000 acres which can be oceupied, and but
1/100th part of the area definitely committed to grazing.

But there is another phase to the subject. Suppose that large irrigation settle-
ments were established, could we expect that the irrigationists would grow fodder
in large quantities for sale? I don’t think so. If we assume that our major
droughts hit us onee in each five years, we have this position: For four out of the
five years, fodder grown under irrigation could not hope to compete with that grown
under natural rainfall conditions. Therefore, for four years the irrigationist would
have to store his fodder, trusting to the higher prices in the fifth year to recoup
him for his work and waiting., Bome scheme of eredit would be required whereby
stored fodder would be accepted as security for a loan. But if such financial
assistance were given to the irrigationist, why not extend it to the farmer working
under natural rainfall eonditions, and so obtain the conservation of fodder from the
cheaper system of production?

In itself irrigation must play a big part in our national welfare, but we cannot
expect irrigation to play any very large part in the solution of our drought problem,
especially with reference to fodder conservation for live stock. FEaeh irrigation
settlement, as it is established, must be expeeted to evolve its own scheme of
operation. Each settlement will engage in, say, fruitgrowing or dairying, or topping
off lambs, or in some other type of agrienlture which will yield a large annual refurn,
80 that when the drought comes, we must expeect to find irrigationists fully oceupied in
their own work and in no way concerned in the production of fodder for starving
stock.

FODDER CONSERVATION,

If the above argument is correct, we are forced back on to the second point—
viz.,, that there is a superabundant growth of herbage, grass, and crops when the
rainfall is good. When we remember that, in a good season, this growth extends
over an area of some 1,200,000,000 acres, the enormous possibilities in fodder conzer-
vation are immediately evident. These possibilities far outweigh any conceivable
possibilities under irrigation,

In making this statement, it is not contended that we could conserve anything
like the full measure of our surplus growth in a good season, nor is it contended
that it would pay to hand-feed the whole of our live stock during a drought period.
Thus:—

First: The demand for labour to conserve much of the growth in the western
country would be as sporadic as our seasons, and it could not be hoped that this
demand could be satisfied.

Seeond: It i8 not necessary to attempt to feed the whole of the stock, In
any drought we only lose a percentage of our live stoek. The removal of this
percentage by death rvelieves the land to such an extent that the remainder pull
through. If, then, at the commencement of a dronght, we hand-feed those stock
which were well forward in condition, and those females which were heavily pregnant,
we would, in effect, be removing from the land a sufficient number to so relieve {he
gituation that the remainder would weather out the drought. Treated [rom this
standpoint, there is every probability that fodder conservation and the hand-feeding
of stock would pay.

Third: While fodder conservation in the western eountry may not be feasible,
fodder production and conservation in the farming districts is possible. I urther,
stock water could generally be assured in the farming districts.

So far an attempt has been made to concentrate attention on what is undoubtedly
the essential feature of this problem of drought resistance—viz, fodder conservation.
This is the major factor in any endeavour to stabilise our preduction as against our
variable rainfall.

Later, an attempt will he made to analyse the factors coutrolling fodder
conservation; but, before proeeeding, it is necessary to handle another phase of the
matter—viz., railway communication.

It has been pointed out above that Australia lies in one of the great dry belts
of the world; that droughts are always with us, but that, usvally, they are limited
in effeet and loeal in their incidence; oceasiomally they are extended. Yet even in
our worst droughts, some parts of the country are unaffected; some portion has an
abundance of natural growth, Obviously, therefore, much loss could be avoided if
our live stock could be readily and cheaply transported to where the feed existe,
This means of meeting the problem has been so offen and so ably advoeated, that
there is little need to go further. What is required is a network of railways through
the back country, laid out with full consideration as to their strategic effeet in
combating droughts.
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The conclusion that a proper system of railways would greatly assist in fighting
our droughts, is easy to arrive at, bnt would they return a payable annual revenue?
This raiges another aspect to the whole problem—viz., the question of finance. It
is necessary, therefore, to congider irrigation, stock water, stock railways, and fodder
congervation from the financial standpoint before we ean proceed with the discnssion.

THE FINANCIAL ANALYSIS.

Irrigation.—When we build great storage dams for conserving water for irriga-
tion we are making a provision whereby a free gift of Nature, our rainfall, is made
more potently available. The original work is undertaken by Government, and the
redemption and the annual cost of upkeep arve recovered by a revaluation of the
land served, together with annual water rates, &e.

Stock Water—Conservation of water for stock purposes is very similar to
that of conservation of water for irrigation, from the financial standpoint. It is
an attempt to utilise more fully a free gift of Nature, our rainfall, whether surface
or subterranean., In this regard much can be done by private enterprise, but where
Government is agked for assistance, such assistance should be forthcoming, provided
Government, is fully protected as to recovery of the outlay by a direct lien on the
area, or persons or stock served.

In the wide expanse of Australia’s pastoral lands, however, there will he found
some places which demand a provision for stock water, but which are so placed that
private individuals will not undertake the work. Such places would lie on lines of
transport or eommunieation, Here Government would have to undertake fhe work,
but it would be diffieult to allocate any specific area or persons served. Therefore
any direct charge for the recovery of the outlay would be diffienlt. Perhaps, in
such cases, it were better for Government o make a gift of such works to the
industry, recognising that a recovery will be made indireetly through the increased
prosperity of that industry.

A Network of Railways through the back eountry for the purpose of easy and
rapid and cheap transport of stock in times of drought is, in its essentials, another
attempt to utilise more fully a second free gift of Nature—viz, our natural pasturage.
This is a projeet justly undertaken by Government, but, as with irrigation, the area
or industry or persons served shonld find the annual revenue. This metwork of
railways has often been advoeated, but without taking this point sufficiently into
consideration. Instead, there has been rather a general feeling that such strategic
lines of rail would be on a parallel with other 1ailways; lmt they would not. An
ordinary line of rails is built with the object of developing some district, it being
anticipated that, as the district developed, so profits will be obtained from freights
and fares. No such antieipation ean be made with reference to the drought-fighting
railways suggested. The revenue from sueh railways ean only be expected during
times of drought—times when the average stockman is looking for a eoncession in
freights rather than anything else.

If this strategic system of railways is to be construeted if must be considered
on the lines similar to those for an irrigation settlement—i.e., those served must be
charged with the redemption of the outlay, the interest on capital expenditure, the
cost of annual upkeep, and the service rendered. This necessary annual revenue
might be obtained by a direct charge tax on the area served, or a tax on the
stockowners direet, or a per capita tax on the sfock held.

The latter iz considered the more equitable Lecause it is likely to distribute the
cost of upkeep in aceord with the probable gervies to be rendered. Of course, if suech
an arrangement were arrived at, Government would have to undertake to transport
stock in times of drought at some predetermined rate. Further, Government would
have to undertake that, if the revenue from ordinary traffic move than ecovered
the costs of operation for any year, such revenue would be deducted from the direet
charge made on the stock owners.

Tn this respect it is interesting to nofe that about 1893 we carried in Australia
90,000,000 sheep and some 12,000,000 head of cattle. This was our maximum, but,
with proper organisation, ig there any reason why we should not reach or even
exceed these mumbers. But if we accept these numbers as a possible stock holding,
then a direct tax of 3d, per head on sheep and 1s. per head on cattle (horses have
not heen taken into account) would yield an annual revenue of £1,725,000, an
amount which should eertainly be sufficient to finance any system of drought-fighting
railways that might be suggested. )

This matter of a stragetic system of railways for fhe purpose of combating
qroughts deserves every consideration, but it ecan only be approached from the
standpoint of a direet eharge on those served. As with irrigation, the Govermment
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may be expected o find the money for the construction, but the stockowners would
have to find the greater portion of the annual revenue to cover upkeep and running
charges,

Fodder Conservetion—With fodder conservation we immediately meet with
distinet differences and in these differences we find ounr difficulties.

Iodder erops are not a free gift of Nature. The production of fodder is largely
the result of man’s labour. Hence the amount of fodder which may or may not be
pﬁ-oducfd is dependent on conditions other than the natural rainfall, the quality of
the goil, &e.

Allowing for seasonal variations, it ean be taken that the amount of fodder
which the farmers aim at producing is largely determined by the probable profits
they may get. Farmers will not willingly over-produce, as they know that by se
doing they are likely to glut the market, and thus be forced to sell their produee at a
logs on their year’s operations,

I farmers were organised so that they directed their efforts towards the growing
of crops in quantities in true relative proportion to the annual demand, and, if many
of the farmers were in such a strong financial position that they could afford to hold
their produce over from the time of plenty in the full-growing season until the time
of shorfage in the non-growing period, gluts in the market would be largely avoided
but beyond this there would be a fairly safe guarantee that a truly full annual
supply would be produced.

But, in aetual practice, we find little combination amongst farmers, hence glutted
markets do oceur. The least consideration, however, will indicate that sueh gluts are
nof due to the production of any annual surplug of fodder; they are due to the
seasonal surplus which results beecause most farmers are so placed, finanecially, that
they are compelled to sell their produce in the flush of the growing season. Selling
on a glutted market implies the probability of selling at a loss on the cost of
production; therefore, the existing conditions insist that, on the average, there shall
be an under rather than an over production in any one year,

To emphasise this we might take lucerne as an example. This crop usunally
falls to an unprofitable price (from the producer’s standpoint) during the summer
but recovers to a fair paynble price during the winter. The whole year, however,
finds no surplus. Maize is another crop which is peculiarly subject to these seasonal
fluctuations of value, Prices for maize at the time of the full harvest are generally
so low that those farmers who are compelled to sell find that they have produced
at a loss. The natural result is that they restriet their operations. Therefore, though
Australia, and Queensland in partieular, is eminently suvited for the production of
maize, we do not normally grow a sufficieney of this erop to meet our own year’s
requirements,

The eonditions appertaining to the produetion and marketing of the above erops
(and there are many other erops similarly conditioned) invite a system of
speculation, Therefore, it is not surprising to find that city merchants are buying
up on the low seasonal market and holding for the higher off-season market. The
operations of these speculators are certainly of some value in so far as such operations
have a tendeney to hold up prices on a glutted market. But with reference to fodder
conservation these speculative operations are most disastrous. Obviously, the
seeurity for the speculator lies in an under production for any one year, while the
necessity for fodder conservation is an over production in every good year,

Consideration of this point is fundamental to the success of any organised
scheme for fodder conservation. The farmer must be induced to grow a real annual
surplus, and he can only be persuaded to do this by ensuring that his work will be
sufficiently profitable.

Passing from the farmer tp the stockmen, we have the former as a producer
and the latter as a consumer. Thus, with regard to fodder conservation, we have
a problem which is governed by the ordinary laws of supply and demand.

If the stockowners were well organised, and ereated a definite and consistent
demand for fodder (not the unthinking pgriodic demand now caused by our droughts),
the farmers could and would supply up to the limit of profitable produetion. In
such a definite division between consumer and producer we would have a strictly
eommereial arrangement, wherein the stockowners as a body had replaced the existing
speculating merchants. This move would be of undonbted value, because the element
of time would be introduced, The stockowners would aim at a gradual accumulation
of fodder over a number of years; they would be demanding an annual surplus of
production in good years, which surplus they could only hope to obtain by making
the transaetion profitable to the producing farmer. Our speculating merchants, on
the other hand, have no such ultimate objectives. They merely aim at the greatest
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profits in the shortest time, and, automatically, they are against the full production
in any one year, let alone a surplus production in, say, four out of five years,

If it were possible to organise such a strictly eommereial arrangeément hetween
the stockowners, on the one hand, and the producers of fodder, on the other hand,
there would be no necessity or right to fall back on the Government for assistance;
but it is more than doubtful if any such organisation could be sufficiently perfected
to render it workable. The element of distributed management enters too largely intp
the industries of both stoek-raising and farming. TFurther, on many properties
we have no clear distinction hetween the two sections—i.e., we have many farms
where both farming and stoek work are carried on conjointly. Thus there is every
indication that this imporfant problem of fodder eonservation must be solved along
some lines of co-operation, and in this regard Government assistance is both
justifiable and neecessary,

Briefly, fodder conservation resolves itself into the following basie elements:—

1. We have a section committed to farming operations only, This seetion
could and would produce a large surplus of fodder in good seasons
provided it were demonstrafed that such produetion would be profitable.
For future argument, call this group Section A,

2. We have another seetion who are carrying on both farming and stock-
raising on the same property. These men also require to conserve fodder
for their own stock as against possible dromghts. TLet us eall these
Section B,

3. We have those who are engaged in pastoral work only—that is, men
who are so placed that it is practically impossible for them to conserve
fodder for their own use, yet who will require fodder in times of
drought. We will call these Section C.

jombined, these three sections form the greatest element in our primary
production, and their united efforts constitute the greatest factor in the produetion
of our annual national wealth., The disturbing factor iz the drought,

In good seasons, Section A could produce an annual surplus of fodder, but does
not do so because there is no provision made to finance him over the period of
“waiting. !

Section O knows it will require surplus fodder in times of drought, but, largely
beeause of lack of organisation, it makes no provision to see that such surplus is
eonserved.

Section B is a growing element, and is interested in the problems of both other
seetions. Tt is this element which is likely to forece the whole problem on fo
co-operative lines.

SUMMARY.

Just here it might be of advantage to make a brief summary of the foregoing
arguments,

Water Conservalion and Irrigation is justly undertaken by the Government. Tt
is n justifiable attempt made by the nation to obtain a better service from a free
gift of Nature—i.e., from our rainfall. Tn Australia such undertakings belong to
the Government rather than to the individual, beeause the peculiar nature of our
climatology and physiography renders a large initial outlay necessary. In such
projeets, the Government recovers by a direet charge on the arvea served, i.e., by
annunal water rates, &e.

Water Conservation for Stock Purposes, whether by dams or wells or bores,
ig quite similar to irrigation in so far as it is an attempt to obtain a better service
from a free giff of Nature. Tn this case, however, private enterprise can do much.
But if the Government is asked for assistance, such assistance should be fortheoming,
the Government recouping itself by a direct charge on the area or persons or stock
served. This is strictly in accord with the practice for irrigation settlements.

A Network of Railways Strategically Placed for the Rapid Transport of Stock
in Times of Drought—Here, again, we hage an endeavour to utilise more fully a
free pift of Nature—viz., our natural pasturage. This matter is entirely similar to
that of irrigation, A large initial outlay is necessary for comstruetion; the Govern-
ment must undertake the work and be recouped by a direct charge on these served.

Sueh a network of lines could not be expected fo pay, in the commercial sense
of earning an adequate annual revenue to cover interest and working expenses;
but sueh railways would be to the pastoral industry what water would be to an
irrigation seftlement—it would render stoek-raising more certain and more profitable,
but not quite in the same degree. Therefore, if such a met of railways were built,
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there must result a direct charge on the pastoral irdustry for at least a portion of the
annual revenue required. Amnother portion must be borne hy the Government on
behalf of the general community, who will benefit by the inereased prosperity of the
pastoral industry. Of eourse, if such railways earn any commercial revenue, the
charge against the pastoral industry should be reduced by that amount, and, with
time, this reduction may be large or even complete. /

Fodder Conservation is quite different from any of the above, because we have
now to consider what is the result of man’s labour, rather than the better utilisation
of a free gift of Nature. This section of the problem is governed by the laws
of supply afid demand, and it cannot be expected that there will be any regular
or sufficient supply of fodder except in so far as it is made profitable for the
farmer to produce it. Exactly the same argument applies to the production of fodder
on an irrigation settlement except that, in this latter case, the cost of production
is more expensive than under conditions of matural rainfall. Therefore, we ecannot
hope that irrvigation seftlements will play any considerable part in this problem
of fodder conservation.

Were it possible to thoroughly organise both the suppliers of fodder (the
farmers) and the consumers of fodder (the sfoekmen), this whole problem would
become a purely commereial fransaction which would adjust itself without Government
assistance. Buf, in rural work, sueh thorough organisation is quite improbable of
attainment, for the simple reason that both farming and grazing are extensive in
their operations and arve committed to distributed and independent management as
opposed to manufacturing, where the tendency is towards coneentration of effort
and eenfralised control and management. Therefore, and chiefly because agrienlture
means so much to our whole community with regard to the production of our
annual national wealth, it is incumbent on the Government to intervene. In this ease,
however, the Government eannot act as for irrigation, or for stock water, or for stock
railways. Instead, the Government must diveet its efforts fowards establishing some
system of eo-operation between the two big sections of our primary production,
recognising, with regard to fodder conservation, that the stockowner is the consumer
and the farmer is the producer,

Before proceeding to oufline a tentative secheme for financing fodder conservation,
it is neecessary fo refer to several other points which are well illustrated in Dr.
Griffith Taylor’s works on *¢ Australian Environment’’ and ** Australian Meteorology.’’
From these works it will be fully recognised that the area for the possible growth
of fodder erops is rvestrieted, more or less, to the south-eastern quarter of the
continent and to an area paralleling Tairly closely our eastern seaboard. Also,
that mueh of fthe area snitable for the production of stock is mot sunitable for the
production of erops.

Apgain, the more southern areas are subject to winter rains and,” consequently,
are more suited for the production of wheat and oats, hoth of which can be converted
into a permanent hay erop which ean be transported over long distanees without
deterioration. From well south and extending up the eastern coast to the north
of Brisbane, we can grow lucerne which also can be converted into one of the very
best of hays, again possible of transport over big distances without deterioration.
But going further north, mueh of the growth will he on the summer rainfall, and
will inelude such summer crops as Sudan grass, Japanese millet, panicum, maize,
and sorghum. Many of these crops can be converted info hay and so are eapable
of transport over long distances, but much of this produce would be better converted
into silage, which is perishable as soon as it is removed from the silo or the stack.

Therefore, while it may be better to fransport the fodder to the sfock in the
sonth-east of the continent, it is more than probable that the stock will have to be
trausported to the fodder in our northern areas.

This point may not he of great importance at the present juncture, hut it will
wndoubtedly have a modifying effect on any completed seheme for fodder eanservation.

FODDER CONSERVATION.

We are now in a position to diseuss some of the featurves of a scheme for
fodder conservation,

Tn times of drought it is the stockowners who are chiefly concerned. 1t is fhe
live stock industry which is liable to the big losses, and it is from this industry
that there arises a sudden and large demand for fodder. TIn times of drought the
farmer is not so largely eoneerned. Tor him, his loss is merely the year’s operations.
For the stockmen it is different, because the losses threatened arve for more than a
year's operations., Fach animal takes more than a year to develop. Thus it is
natural to find that most of the schemes for fodder conservation up fo the present
have been propounded by the graziers.
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Some of these schemes advoeate direct action by the Government in the direction
of buying up fodder and the establishment of great fodder conservation dumps.

Other schemes advocate direct action by the graziers for the ereation of their
own fodder reserves. There are still other suggestions midway between the above—
;hatd is, schemes asking for Government assistance to a grazier’s fodder conservation

und.

In the best of these schemes ample provision is made to protect the Government
against loss, but in no case have I found the farmer, the producer of the fodder,
taken fully into consideration, Beeause of this, it is doubtful if any of the schemes
for fodder conservation, so far suggested, could hope to gucceed.

. Let me take a scheme recently published in the ‘‘Sydney Morning Herald.”” Tt
}s"quoted as one of the best, and as one of the most practical. The scheme is as
ollows :—
1. That the graziers should subscribe to a fund for the purpose of purchasing
fodder in times of plenty, which fodder is to be held against the
oncoming drought.

. That the Government should supplement the above fund £1 for £1.

. The total sum aimed at for each year to be £1,000,000. This sum to be
placed under the management of three thoroughly practieal and reliable
men for the purpose of purchasing fodder, whieh fodder iz to be
stored at points specially selected with reference to easy and rapid
transport.

4. The farmers to be paid a fair price and to be cirenlarised so as to enable
them to produce a sufficiency of material. The delivery of the fodder
to be taken a few months after stacking and on being passed after
examination by an expert.

5. Iach grazier subseribing to the fund to have a prior lien on a quantity
of fodder, T take it, in proportion to his subseription,

There are other conditions ineidental to the secheme, but which have no bearing
on the present discussion.

L2 o

[ro-BE cONTINUED.]

“THE CULTURE OF TEMPERATE FRUITS IN QUEENSLAND.”

By ALBERT H. BENSON, M.R.A.C., Director of Fruit Culture, Queensland.

For some years after fruit-growing became one of the staple industries of
Queensland, the attention of orchavdists was, at least in the tropical and semi-
fropical parts of the Stafe, mainly centred on citrus fruits such as oranges, lemons,
citrons, shaddocks, mandarins, together with ecusfard apples, mangoes, guavas,
granadillas, bananas, passion fruit, &e. Almost the whole of the literature on
fruit-growing was confined to advice as to the treatment of such fruits. Gradually,
however, it was found that, in certain districts, particularly on the Darling Downs,
the fruits of temperate climates could be produced in as great perfection as in
cold countries. Amongst these may be mentioned apples, pears, plums, peaches,
apricots, quinces, nectarines, figs, walnuts, quinces, peean nuts, cherries, strawherries,
and many others.

It is the latter fruits that the author has exhaustively and eclearly dealt with
in the hundred and nineteen pages which are entirvely devoted to them, commencing
with a deseription of the distriets suitable for their eultivation in respect to elimate,
soils, rainfall, &e. Directions are given for the selection of an orehard site; the
preparation of the land in the matters of breaking-up, subsoiling, drainage; laying
ouf the orchard; planting the trees; their subsequent cultivation; propagation by
various means such as from =eed, euttings, budding and grafting; irrigation,
manuring, and subsequent treatment for the destruetion of insect pests, fungoid
disease, &e.; and the different treatment of each variety of fruit tree, nuts, and
berries.

Nor has the market garden been overlooked, several pages being devoted to
the eultivation of most of the culinary vegetables, followed by copious notes on
insecticides and fungicides. This book should be in the hands of all fruitgrowers and
market gardeners, and can be obtained from the Department of Agriculture and
Stoek; price, two shillings.
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Poulkry.

REPORT ON EGG-LAYING COMPETITION, QUEENSLAND
AGRICULTURAL COLLEGE, DECEMBER, 1920.

The weather conditions for the month have been extremely trying
for the birds. Daily throughout the period the shade temperature has
been in close proximity to 100 degrees. During the last week tempera-
tures of 104 degrees, 107 degrees, 108 degrees, and 110 degrees were
registered in the shade on the College poultry plant. This trying
weather has caused a big drop in the egg yield. Broodiness has been
very troublesome, and three pens in the light groups had three birds
apiece in the broody coops at the one time. There are a few odd birds
dropping feathers, these being White Leghorns that have been trouble-
some with broodiness. There have been six deaths during December,
viz.—N. A. Singer’s C., L. G. Innes’s B. (both ovarian disorders), H.
Chaille, Mrs. R. Hodge, E. F. Dennis’s A., and T. Gaydon’s F. died from
heat apoplexy. There were 15 birds requiring attention owing to the
excessive heat on the 28th, when the shade temperature on the poultry
plant registered 110 degrees. ILavish watering of the pens had to be
resorted to in order to give the birds a Iiftle comfort. Several nights
during the month were extremely close, and very heavy breathing was
quite audible whilst walking past the pens. The following are the
individual records:—

Competitors, Breed. Dee. Total.
LIGHT BREEDS,
*G. Trap e ... | White Leghorns T 1 1,179
*#Haden goultry Farm ... Do. i w129 1,173
#0., W. J. Whitman Do. o Gl 1EE | 15166
#J. D. Newton ... " Do. .| 130 1,130
*J. M. Manson ... Do. O i 1 1,128
Geo. Lawson a Do. P [ 52 1,127
*Quinn's Post Poultry Farm ... Do. ] 1,124
*J. J. Davies » Do. il 122 1,120
*N. A. Singer ... Do. oo 184 | F, 108
*¥Dr. K. . Jennings Do. w186 1,107
*W. Becker Do. | 130 1,104
*L.. Cr. Innes Do. ae 124 1,086
*#[. A, Smith Do. || 135 1,070
#T. Fanning 5 o Do. 0 b v 1,070
Mrs. R. Hodge ... Do. | 126 | 1,008
#G, Williams Do. s 128 1,063
*#J. H. Jones Do. we | 125 1,060
*H. Fraser Do. B s L | 1,054
*W. and G. W. Hindes Deo. s 1 S0 1,045
#Mrs. L. Anderson £ Do. P . 1,037
B. Chester De. aulf 128 1.029
#8. McPherson ... Do. B i 1 1,022
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EGG-LAYING COMPETITION —-continued.
Competitors, Breed. Dec Total,
LIGHT BREEDS—continued.
*Thos. Taylor White Leghorns ol o 1,009
8 L. Grenier s Deo. o o 1.009
#Mrs. L. Henderson Do. v | 124 | 1,004
*Range Poultry Farm Do. we | 107 984,
Thos. Eyre Do. o | 308 978
*8. W. Rooney Do. w 81 958
B. Chester Do, e per! || -AA R 935
Avondale Poultry Farm ... Dao. 97 925
H. P. Clarke Do. e | 100 G405
‘W. Morrissey . o, % 82 901
R. C. J. Turner ., e Do. . 93 806
C. Langbecker : Do. we | 119 895
8. Chapman Do. i 123 892
C. M. Pickering ... Dao. 108 868
H. A. Mason 3 Do. .| 109 854
W. D. Evans Do. 101 846
C. H. Towers Do. 81 845
A. J. Andersson ... Do. . 82 818
C. A. Goos Do, Gk wa | 118 816
Miss E. M. Ellis .., De. Pen withldrawn 583
HEAVY BREEDS.
*R. Burns Blaclk Orpingtons wol| 124 1,149
*E. F. Dennis ... Do. il L1k 1,142
# A, Shanks .. Do. 110 1,126
¥R, Holmes e Do. i 101 1,123
#H., Morris o Do. 108 1,077
#A. Gaydon Do. 106 | 1,074
#[. Fulton Do. 87 1,067
#W. Smith - Do. 93 1,025
H. M. Chaille Do. W 96 1,018
*#J, A. Cornwell i Do. i 128 1,017
#A, E. Walters ; Do. 99 1,013
#E. Oakes ... Do. 109 1,002
#T. Hindley - Do. 102 975
J.E. 8mith | ... Do. 78 952
Parisian Poultry Farm ... Deo. 113 952
*#R. B. Sparrow .. - Da. 101 951
Mrs, G. H. Kettle Do. 95 937
R. C. Cole o Do. 96 918
G- Muir Do. 82 902
*E, Btephenson Dao. 81 851
#]J. K. Ferguson ... Chinese Langshans 75 847
*Nobby Poultry Farm ... Black Orpingtons 81 847
G. Flugge ... 5 Do. ¥ 91 743
Total 7,035 | 64,607

# Indieates that the hen is being single tested.
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DETAILS OF SINGLE HEN PENS.

=l

. Total.

Competitors. \ A ‘ B.
| |

LIGHT BREEDS.

G. Trapp FEn Ry - 200 196 209 186 201 181 1,179
Haden P(m.ltry Farm o .| 218 165 217 205 180 188 1,173
0. W, J, Whitman .. oS ..| 185 181 213 194 173 210 | 1,156
J. Newton .. . el ..| 216 180 194 139 197 204 |1,130

Manson .

0 n.]x.
| l

J. M. .| 179 | 198 | 205 | 190 | 181 | 175 |1,128
Quinn’s Post Poultry Farm ..| 200 | 194 |192 | 184 | 163 | 182 (1,124
J. J. Davies .. s -.| 198 | 189 | 188 | 186 | 185 | 174 |[1,120
N. A. Singer .. 189 | 169 | 185 |212 |182 | 171 (1,108

DrLCJanmnga.. . ..l 1s7 210 [178 |1m | 185 | 211|107

W. Becker .. : .| 103 | 187 [208 [183 [ 159 | 179 [1,104
L. G Innes .. .. .. ..| 187 |178 | 190 [200 |208 | 175 |1,086
E. A. Smith .. b 1180 | 157 195 [ 175 [ 178 | 185 [1,070
T, Fanning .. .. .. .. 91 [192 | 188 | 196 | 205 | 198 |1,070
G, Williams .., .. .. ../ 171 |180 |181 |175 |202 | 154 |1,063
J H.Jones .. .. .. | 177 | 174 | 182 |190 | 184 | 153 |1.060
H. Frager .. ee .| 147 [ 179 | 190 | 187 | 184 | 167 |1.054
W.and G. W. Hindes .. ..| 169 [181 | 149 |188 |174 | 184 [1.045
Mrs, L. Anderson .. ..  ..| 200 | 186 | 185 | 165 | 151 | 150 |1,087
B. Chester .. .. .. ..|178 |151 |182 |1e0 |177 | 172 |1lo29
8. McPherson ve .. .. 201 202 | ®1 |127 |211 |180 [1,022

Thos. Taylor A .| 193 176 189 | 183 160 | 158 | 1,009
Mrs, Henderson s A .. 150 | 165 177 | 161 187 164 | 1,004
Ra.a%u Poultry Farm s .| 120 | 165 | 176 196 | 158 169 0984

8. W. Rooney . . L 140 | 136 | 183 144 | 176 | 179 958
HEAVY BREEDS.
R, Burns - - . . .\ 190 | 176 | 222 171 202 188 ]1,149
E. F. Dennis .e i .. 206 | 178 | 175 | 208 176 | 199 [1,142
A, SBhanks .. . e .| 162 194 | 174 | 221 155 (220 |1,126
R, Holmes .. i s .o 174 | 199 102 179 198 181 |1,123
E. Morris i o'a . .| 182 | 185 161 147 187 186 | 1,097
A. Gaydon .. v i .. 183 | 221 181 145 139 195 | 1,074
D. Fulton .. e i .| 184 187 | 172 194 92 | 238 | 1,067
W. Smith .. s . ../ 110 | 213 | 188 | 181 171 162 | 1,025
J. Cornwell .. vie o .. 173 196 | 177 120 159 192 | 1,017
A. E. Walters a5 . .. 186 | 170 | 156 187 147 197 | 1,013
E. Oakes i s v .. 162 | 204 169 94 | 189 194 | 1,002
T, Hindley .. o s ..| 179 | 196 | 162 174 123 141 975
R. B. Sparrow e e - XFT | TOT 178 | 156 146 187 951
E. Stephenson s . ..| 168 133 159 150 | 125 | 116 851
J.E. F - o ..{ 108 | 149 | 110 135 191 154 847
Nobby Poultry Farm i | 160 | 221 83 | 224 139 20 847

CUTHBERT POTTS,
Principal.

THE DWARF COCONUT.

With reference to our article on the dwarf coconut, published in the December
jssne of the Journal, we are indebted to Mr. Charles Booth, Stadium, Mitchell, for
the information that several excellent specimens, which bear prolifically every year,
having a length of trunk of about 9 feet (inches 7 Kd.) are to be found in the
village of Kerepuna, in the Central Divigion of Papua. The nutg are retailed by the
owners at 1s. per nut for seed. They have quite a good thickness of kernel and
are of a bright orange colour. Mr. Booth added that he had never heard of any of
the seed planted ecoming to anything, but made the experiment of planting several
of the nuts, but they all ‘‘missed.”’
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Jropical Jndustries.
THE QUEENSLAND SUGAR INDUSTRY.

The ‘‘Queensland Sugar Journal,’” which always gives to those interested in the
sugar industry and in other matters eonmected with agrienlture very useful infor-
mation on these subjects, publishes the following resumé of the past year’s work in
the various sugar distriets:—

‘‘The 1020 sugar season is now practically at an end, and the figures of the
Government Statistician and those of the General Superintendent of Sugar Experiment
Stations practically agree in estimating the output at something over 163,000 tons
of raw sugar. This is slightly better than the yield for the previous year; but
very far short of the 1917 figures, which reached 307,714 tons. It has to be
remembered, however, that the past season s erop has suffered under several disabilities
of a very severe nature. In the first place, the drought of 1918-19 broke at too late
a date in most of the districts to admit of anything like normal growth in the cane;
also, the blighting influence of the restricted price of sugar since [he war commenced,
together with heavy losses both from eyelone and frost, were all operating against
the success of the crop just harvested. Happily, the rain came in time to afford
material relief in most districts, and the erop was distinetly better than was antiei-
pated a few months ago. Had plantings been larger, or in other words had the
relief in prices come in 1919 instead of well into 1920, there would have been a
still better result, notwithstanding the dry weather. Most of fhese disabilities have
been removed, and the prospects are just now hrighter than they have been for a
number of years past.

‘“The Seeretary of the Australian Sugar Producers’ Assoeiation, Mr. G. H.
Pritchard, returned just before Christmas from one of his periodical visits to the
Northern sugar distriets. At every place visited—and his tour covered the whole of
the areas from Mossman down to the Herbert River—the ecrops were lookin
exceedingly well, and the prospect in all eases was that the sugar produetion for .1.92%
will show a very substantial increase on that of the season just clogsed. Tt was evident
that every effort is being made on the part of individual farmers towards implementing
as far as may lie within their power, the promise made by the delegation which
waited on the Prime Minister early last year, that, in view of the inecreased price
offered for their sugar, they would endeavour to secure larger crops mext year, in
order fully to supply the sugar requirements of the Commonwealth. We may confi-
dently anticipate, that should no unforeseen adverse cirenmstances arise, there will be
a very largely enhaneed tonnage of sugar available by the close of the year now
current, Arrangements are being made at all the mills of the Colonial Bugar
Refining Company to enlarge the supply of cane available; and as a further evidence
of confidence in the future of the industry, it may be noted that the Mulgrave Central
Mill Company have decided to spend £130,000 in improving their mill and in
extending the area from which its eane supplies are drawn. To give effeet to this,
an adjustment of areas has been agreed to amongst the suppliers to the Hambledon
and Mulgrave Mills, with a view of shortening the haulage where possible, and so
facilitating the harvesting operations. Other mills have vavious improvements and
additions in hand; and it may be assumed that the annual overhaul both of mills and
tramlines will this year be unusually thorough, in order to avoid as far as possible

the risk of breakdown or other delays.

““Mr. Pritchard found also that in all the distriets visited, farmers were doing
their best towards acquiring the latest labour-saving implements; and it is a feature
worth mentioning that Queensland is by no means behind other eane-growing countries
of the world in the invention and use of eane planting and cultivating machinery.
Indeed, we are distinetly in the van in these matters, as inquiries from various
directions concerning apparatus in use here have sufficiently proved. If was also made
evident that where the cane farmer is able to finanee the proposition, he is in very
many instanees strongly disposed towards the purchase of farm tractors. We are
safe in asserting that, in spite of all the adverse conditions of the past few years,
there are at present far more traetors in use in the Northern canefields than in any
gimilar area devoted to other erops within the State, and probably also one might
go further and say—within the Commonwealth. Numerous demonstrations have been
given by the agents of varions farm tractors, and there are some half-dozen makes
of tractor now in practical use, and being thoronghly tested out as to their adaptability
to the work of the camegrower. It may be said that as a rtule, the users of these
tractors speak very highly of the value of mechanieal power as against horse teams
in the field.
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‘“Another mnoticeable and altogether satisfactory feature ecoming under M.
Pritehard’s notice wherever he went, was the desire of the growers fo use fertilisers in
improving the tonnage and richness of their eane, together with other up-to-date
methods which have proved themselves in the experience of the different districts,
The element of guality in determining the commercial value of the cane is more
tully recognised than hitherto; and apart from the seasonal influences at work, it hag
been noticeable during the past year that varieties of ecane are becoming inereasingly
popular, not so much on account of heavy fonnage as of the c.c.e. content, In the
Aossman partienlarly, this year, the results thus attained have been specially good;
and attention fo this phase of their business eannot but prove highly advantageous
both to the grower and to the industry in general,

‘“On the whaole, notwithstanding a number of unfortunate exceptions, the season
has passed with congiderably less in the way of lahour troubles than we have been
aceustomed to in recent years. Labour has everywhere been plentiful, and men,
returning year after year to take advantage of the highly favourable terms offered
them in Queensland canefields, are not as a rule disposed to waste their time and
opportunities by senseless strikes over minor details.” At the same time, especially
towards the elose of the season, the burning of cane has been far too general. Of
course, in some instances, this is done with permission, in order to facilitate opera-
tions; but there have been a number of instances where eane has been burned contrary
both to the wishes and to the financial interests of the grower. In these cases the
object has been all too apparent in the demands immediately afterwards made for
extra cutting rates considerably in exeess of the award which makes full provision
for erops in any sense abnormal, such as those on loggy or stony ground, or where
the came has become badly tangled. Unfortunately this practice on the part of
the cutiers has become far too common in the North: and unless means are found of
nhini.mising the evil, it will inevitably prove an ever increasing source of mischief
all round.

‘‘Mr, Pritehard emphasised the improved tone and happier outlook of cane farmers
in all the districts visited, though in view of losses suffered in the past, and the
unjustifiable holding down of prices since 1914, there is manifest a feeling that the
price now paid for raw sugar is not in any sense to be regarded as exeessive. As
already shown, it has been sufficient to greatly encourage cane production; and
provided the lahour factor in the industry ean be induced fo take a reasonable view
of what, after all, are mutnal interests, there is every reason for a hopeful view of
the industry. Tn spite of all drawbacks, and many eases of individual hardship, the
past season has been such as to materially assist many of the growers; and with
anything like favourable weather conditions from now on, there should be a very
substantial backing within the next twelve months to our earnest wish for all our
readers that they may enjoy the blessing of A HAPPY NEW YEAR.'’

THE NORTHERN AND CENTRAL SUGAR DISTRICTS.

The General Superintendent of the Burean of Sugar Experiment Stations has
received the following report from the Field Assistant, Mr. J. C. Murray:—

f Throughout the month cane areas at Babinda, Gordenvale, Hambledon, and
Bundaberg have been visited.
HBABINDA,

‘“The eane returns from Babinda this year have surprised even the most optimistic
of six months ago. The mill has been going in full swing since the beginning of
the season, and there does mot seem much chanee of finighing before the end of
January. Good density and tonnage per acre have heen a gratifying feature this
crushing, and judging by the flourishing appearance of the young plant eare, and
the areas planted, the next season should be a record one for Babinda. Everywhere
the farmers are busy, either eultivating or elearing and burning off. A good deal
of new land is being reclaimed from the seruly out the Russell River way, where the
soil i8 excepfionally rieh and should pay the farmers well for the heavy work
required to clear the dense undergrowth and big trees. The land on the river and
at Moolibah is a heavy deep loam, very rieh in vegetable matter and free to a
great extent from fhe acidity that usually prevails in soils that have been growing
cane for any length of time.

“‘Badila grows exceptionally well here, and many farms look a pieture. Cane
pests up to the present are not giving the growers any tronble, although they are
present in patehes, With regard to the latter, there has lately been an emergence
in the North, and in some places the beetles are numerous, but whether it is from
the faect that the Moolibah and Russell River soils have abundant organic matter, or
from other causes, very little damage has been done by these pests.
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‘‘Immediately round Babinda the growers are actively cultivating, and, in
addition to Badila, Green Gorn (24 B) is making a good showing. It i pl'cb:;.ble
though, that canes like . 855, Hybrid No. 1, Q. 813, and D. 1135 would also be
worth planting on these areas more extensively than is being done at present.

“‘Most of the arveas in the vicinity of the mill are small, but Dr, Knowles is
preparing to plant between 300 and 400 acres. Considering the expense of clearing
and burning, &e., he is to be commended for his enferprise. This gentleman also
takes an active interest in the latest methods of cultivation, fertilising, and variety
experiment. In faet, the interest taken by the rank and file of the growers in
seientifie agriculture is one of the most pleasing features in the North, and the
result is noticeable wherever one goes, in farm innovations and different experiments
being carried out on a small scale.

CUWith regard to moxious weeds, summer grass causes the hoe fo be frequently
uged. No other grasses, indigenous or introduced, are giving much trouble. There
is a general feeling amongst the growers that the horver pest has been greatly checked
by the parasite flies recently released by Dr. Illingworth. From observations made
there is every reason to believe this is so.

“‘In contrast with other places visited farther South, the leaf of the cane in
the Babinda district is healthy, and gumming was not found. Keeping this before
them, the growers, if they wish the healthy state to continue, require to exercise
care in plant selection, and earefully supervise planting, if done by hired labour.

““GORDONVALE.

““The prospects for the industry are very bright at Gordonvale. The farmers
have rich soil to work on, and it is fairly easy to cultivate and drain. The milling
accommodation and the tramline are adequate so far, and general satisfaction
prevails as the result of this year’s run, Next year a record crop is expected.
Badila is the staple cane growing, and the strike of plant eane is very satisfactory.
The grub pest is a considerable problem, and in addition to using arsenie the growers
are endeavouring, where possible, to change their varieties, nsing more highly resistant
canes like D. 1135 on the more badly infested fields. Good results with regard to
poisoning are being obtained with carbon bisulphide. TUp to the present the
commercial applieation of this chemical has been the diffieulty, but a Mr. Dawson
of Gordonvale, has invented and tried a machine which seems to be expeditious and
economical in this respect. Any growers wishing to get particulars of this implement
could get in touch with this gentleman by writing direct to him, or through the
secretary of the local Farmers’ Union.

‘¢ Besides Badila and D, 1135, Clark’s Seedling and Malagache are making a
good showing, although, on some of the older farms, a good deal of mottling is
present in the H.Q. 426. This may be due to a variety of causes, but still, when
next the farmers are planting they should endeavour to select cane that has a
healthy leaf, and where stem is free from cracks and small roots.

*¢The careful selection and continuous changing of plants is a matter all farmers
ought to concentrate on. Tt will pay them handsomely.

“¢A considerable amount of liming is being done on the Gordonvale farms.
This is a good feature. More green manuring could also be gone on with, especially
on some of the higher lands. Blood and bone manure is being nsed as n fertilizer
by numbers of the farmers, with good result. Patches of poor soil are evident at
intervals on some of the plantations, but it is likely these are due to lack of
drainage and a consequent souring of the affected patehes. The draining and
livening of such as these, and the planting of a quickly growing cane with a good
root system, such as Q. 813, would perhaps help the farmer over the difficulty.
Otherwise an analysis would determine for him the artificial manures he would
require to bring it up to standard.

““The eultivation done by farmers is of good standard, although some growers
could be more eareful in working the young plant erop. The best implement is
one that creates a good tilth, but has no tendency to invert the soil particles or
displace the young roots. The ‘Bottom King’ is a useful implement for a farmer
to possess, also the ‘King eultivator,” Mechanical traction is coming into vogue a
good deal in all the Northern distriets, being a considerable saving in horse flesh to
the farmer.

CHAMBLEDON.

¢¢Milling operations were still in progress at Hambledon, and a number of the
growers had fair quantities of came to get in. The farmers right through have had
a very satisfactory run and expect a still larger erushing next season. As the
seasons progress, more scientifie farming is being gone in for in the way of studying
fertilizers; the most efficient farming machinery, and soil conditions generally are
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being given careful consideration by the growers. A considerable amount of liming
and green manuring has been done in the last twelve months, and in addition to
this great activity 1s at present noticeable in connection with the combating of the
grub pest. Arsenic is being used freely, in some cases up to as high as 200 1b, weight
to the acre. Growers, however, ought not to take the treatment of some of the
badly-infested Cairns soil as an absolute guide, and for ordinary purposes it is not
necessary to apply more than 60 Ib. per aere.

““With regard to the behaviour of varieties, Badila is still the most satisfactory
from the farmers’ point of view,

““Mr. Walker, of Hambledon, has a small quantity of ‘Pompey,’ recenily
introduced by the C.8.R. Company, and, judging by its healthy, ereet appearance and
vigorous stool, it should be a cane worth looking after.

‘“Clark’s Beedling is giving satisfactory returns, but appears to do better
on the loams than the voleanie soils, ratooning poorly on the latter. This cane, if
not earefully solected, will probably become very poor in a few years, owing to its
susceplibility to attack by disease through the medium of the leaves. (ood selection
and rotation of crops wingo a long way towards keeping this eane up to standard.

‘“After a crop that has been diseased is taken off, sometimes the bacteria that
was the cause of this disease remains in the soil. That is why it is a good idea to
fallow after a poor erop, if disease has been the cause of the poverty, or plant some
immune erop, suech as cowpea or Mauritiug bean. D, 1135 is still being planted in
considerable quantities, and being a highly-resistant cane to ordinary parasitic
attack, is a useful variety to plant on grub and borer-infested areas.

““BUNDABERG (Woongarra and Barolin).

‘“Sinee last visiting these areas splendid rains have fallen, and the plant erop
looks well. Many of the farmers are busy ploughing, preparatory fo an early start
at the planting, while a considerable amount of labour is being employed in the field
keeping down the weed growth. The chances for next year are very good, provided
an ordinary amount of rain falls, The borer is not quite so numerous as three
months ago, although there will probably be another outbreak about next May, It is
likely the moths are now flying, although none have been observed. This is diffienlt,
seeing that they mostly move at night and bide in the foli during the day time.
The farmers on these areas are doing more green manuring t hitherto. This is a
good feature, espeeially in view of the fact that grubs are numerous in places, and
the more vegetable matter in the soil, when these parasites are present, the better.

‘“With regard to varieties, Badila, 1900, H.Q. 426, and D. 1135 are making good
headway. A variety known as Shahjahanpur recently distributed from the station
has made good headway, and some grown by Mr, MeCrackin, of Rubyana, has out-
stripped in growth all fhe other canes. This variety is a vigorous striker, with a
good root system, stools well, and grows in an erect manner. It has a good
sugar content and is highly resistant to frosts. From a farmer’s point of view, the
little of this variety they have is worth keeping and replanting,

‘“The weather has been hot here this last week, baking the soil and making it
unpleasant for the men to work, as many go barefooted while hoeing. Boots are
very unsuitable for working in a red voleanic soil, and the evolution of a suitable
foot-covering for farm labourers would be a boon in the hot weather. A fair amount
of mechanical traction is in evidence, more especially the ‘Caterpillar’ type.

‘“The farmers are at present well supplied with water and grass, and live stock
and leguminous erops look well.*?

COPRA DRYING.

As is generally known, the objeet of copra-drying is to get rid of the water from
the coconut, or, at least, as much of it as will prevent the formation of mould and
the consequent deterioration and loss of oil.

When the lighter parts of the oil are lost, the remainder is of inferior quality,
oleac acid is formed, and the oil becomes rancid,

Mr., W. E. Shoobridge, ehairman of the Saaz Patent Dryinﬁ Proeess Co. Lid.,
of Hobart, Tagmania, who passed through Port Moresby on the Morinda to Samarai,
and who will be returning by that vessel, elaims that his company’s process fulfils
perfectly the conditions of drying copra at a low temperature under perfeet control,
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to a degree, and, therefore, can be adjusted to the exact temperature to evaporate
moisture, and not to volatise the oil, leaving the copra so dry and eool that it will not
absorb moisture and therefore will maintain its quality and quantity. Mr. Shoobridge
carries samples of coprn in his pocket which he says were dried by his proeess six
years ago. They are of a pure white colour, are of good odour, and certainly impress
oue as being more appetising than some of the samples we have seen arriving in Port.

_ Briefly, the Snaz process consists in passing the air over steam pipes and then
being driven through the machine by a blast fan, and, where necessary, in hot damp
air, to be passed first over brine pipes to condense some of the moisture before being
heated by the steam pipes. The copra is laid out on broad bands of wire nefting,
passing round rollers, and driven by link belt chains, Several floors can be placed
one over the other, There are five floors, each section containing 3,000 superficial feet
of drying surface.

For handling it is proposed that the nuts should first be eut elean in halves by a
thin eireular saw, the halves passed under a jet of water to wash them clean, then
placed on an elevator and taken up to the floors and placed face down. In about
eight hours the nuts are sufficiently dried to leave the shell and ean be easily taken
out, and the five floors placed on the lower one and the four top floors be reloaded.
It is estimated that from 2 to 24 tons of copra can be dried in each seetion in each
twenty-four hours. An analysis of the copra dried under this proeess showed moisture
5.30, oil 67.10, and oleae acid .263. The copra was dry and would not show an oil-mark
when pressed on absorbent pager, but when raised to a temperature of 104 deg. I,
showed a distinet oil-mark and at 180 deg. the oil was running freely from it. On
being exposed to damp air for a week it had rather lost than gained moisture. No
oil was lost in the drying, and it retained its full flavour.—*‘Papuan Courier,”’

Yorestry.

DESTROYING THE BITTER BARK TREE.

In reply to an inquiry as to the eradication of bitter bark, by Mr. B. Henicke,
of Mount Larcom, the Government Botanist (Mr. O, T. White) has replied as
follows:—

Bitter bark (dlstonia constricta), which suckers so freely, might be poisoned
with an arsenieal solution like other standing timber.

Standing trees might be ‘‘frilled’’ by making a suceession of downward axe
cuts right round the tree into Ihe supwood and ench cut overlapping the other so
as to leave no unsevered bark or sapwood for the conveyance of food-containing sap
for the tree. The solution should now be freely poured into the frill with a watering-
ean (without a rose) or old teapot or kettle.

Bitter bark suckers freely, and the eradication of sucker growths in paddocks
or enltivation areas is more difficult; the suckers might be cuf down, however, and
a solution painted over the cut stump with a brush or swab. They also, of course,
can be grubbed out, and constant grubbing will exhaust the old roots eventually;
an arsenical solution poured round the grubbed plant would ne doubt be effective,
but would poison the ground for some time for all other plants.

A suitable solution is—Arsenie, 1 Ib.; washing soda, 3 Ib. Sm- eaustie soda, 2 1h.) ;
water, 4 gallons, The soda is necessary to help lhe arsenic dissolve, and Mr, G. B.
Burrowes, Assistant Inspector of Agrieulture in New South Wales, recommends the
addition of whiting, because the whiting dries white and shows which trees or plants
have already been treated. If ordinary washing soda is used, boiling will be found
necessary to bring about ecomplete solubility, but, if eaustie soda, the heat generated
does away with the necessity of boiling.

1t may be worth mentioning, perhaps, thut the bark of dlstonia constricta is a
useful tonie, and is official in the British Pharmacopeia, but the demand is very
limited. A solution has been used, I belieye, with some suecess as a tick wash.
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PDairying.

THE INFLUENCE OF BARLEY ON THE MILK SECRETION
OF COWS.

Amongst the standard, feeds for lorses, cattle, sheep, and pigs in the United
States of Ameriea, barley is much in evidence, and is frequently used as a part of the
grain ration for dairy eattle and poultry. Some dairy farmers have a prejudice
against the use of this cereal for mileh cows, who believe that it has a tendeney
to dry up the cows, but the nutritive effect of the cereal, and its high value for
stockfeeding, are otherwise generally recognised by farmers. As to its influence on
the milk secretion of eows in the United States University dairy herd, this has been
studied during the past few years, and the results are thus summed up in the
following pages by Messrs, F. W. Woll, head of the Animal Hushandry Division

of the College of Agrieulture, Berkeley, California, and . C. Voorhies, of the same
division :—

EXPERIMENTS WITH GRADE HOLSTEIN,

In taking up this question for study, it was decided to feed barley as the sole
concentrate to a good type of a dairy cow for several lactation periods, in addition
to alfalfa hay or alfalfa and silage. The plan was to feed barley heavily during this
time, up to the limit of the cow’s acceptance, so as to secure as conclusive evidence
as possible with regard to the cumulative effect of this cereal and this method of
feeding on the milk flow. The cow selected for this experiment, a grade Holstein
named Harmah, had been in the University dairy herd for a year previous to the
trial. She was purchased by the University in July, 1913, was about four years old
at that time, and weighed slightly cver 1,200 1b. She dropped a bull ealf on 16th
July, shortly after her arrival in the herd. Hammah is a strong, healthy animal;
she has always been in the best of health and condition while in the herd, and has
repeatedly been placed on experimentis which did not interfere with that here outlined,
Her feed record for the year prior to the barley feeding is complete up to 1st January,
1014, so far as kinds of feeds are concerned. Since that time, the amounts of feed
eaten are known for her as well as all other cows in the University dairy herd.

The milk yielded by the cow was weighed throughout the lactation period, and
weekly composite samples of the milk were taken and tested for total solids and
butter-fat. The effect of the grain feeding on the body condition and the general
health of the cow was also carefully noted. Table I shows the production and the
feed eonsumed by this cow during five consecutive lactation periods, 1913-18, During
the middle three years, 1914-17, she was fed barley as a sole concentrate, and during
the first and the last year of the trial mixtures of ecommon grain feeds, the roughage
fed throughout the trial being alfalfa hay or green alfalfa, and Indian corn or
sorghum silage,

TABLE IA.

PRODUCTION OF HANNAH, 1913-18.

Ave,
lm\c(l[y Character
Dates Days Lbs. Lhs, Per cent  weight of

Year of calving in milk milk butteriat buttariat 1bs. grain feed
1913-14 July 16, 1913 274 5,246.2 269,11 3.27 1,231 Mixed
1914-15 May 27, 1914 350 12,806.1 432.77 3.37 1,276 Barley
1915-16 June 30, 1915 308 11,859.5 373.11 315 1,349 Barley
1916-17 June 14, 1916 223 9,605.4 315.74 3.29 1,439 Barley
1917-18 July 23, 1917 317 9,535.5 825.06 J.41 1,445 Mixed

5
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TaBLE IB.
FEED CONSUMPTION BY HANNAH PER LACTATION PERIOD, IN LBS.
Avernge
191417

Feeds 1013-14%  1914-15  1915-16 1916-17 1917-18 313:]1{,];: E
Alfalfa hay .. G i Al 4,674 4,551 5,482 4,931
Alfalfa, green - 4 . B838) aa3T - 2378 855
Indian eorn, green .. W = 317 359 o 195
Indian corn, silage .. e 1,570 6,537 6,564 8,501
Sorghum silage 55 o o 3,437 sl i 1,587
Sudan grass silage oy e e 650 o
Barley ., ~ = i L 3,059 2917 2350 483
Wheat bran < i s o be - 292
Oats 0 o0 oG 55 o7 7 s 3% 24
Coeoanut meal e s o o o o 336
Dried beet pulp s 55 W 15 S 1,015
Cotton seed meal e o . i 46 i
Total concentrates .. XF AR 3,059 2,017 2,850 2,917 2,775
Average daily grain .. e o 8.7 9.5 7.3 6.9 8.5
Feed units, roughage i A 4,177 4,156 4,283 4,308 4,205
Feed units, concentrates s £ 3,059 2,917 2,350 2,197 2,775
Total feed units L : 7,236 7,073 6,633 6,505 6,980

The table shows the dates of freshening during the progress of the experiment:
days in milk for eaeh lactation period; production of milk and butter-fat, with
average per cent. of fat, body weight, and feed consumed. It will be seen that
ilannah’s production during the first lactation period on barley was, increased by
about 4,560 1b. of millk and 164 1b. of butter-fat over that of the preceding period
—an increase of 55 per cent, and 61 per cent., for milk and hutter-fat respectively.
This inerease was, of course, primarily due fo the heavy grain feeding practised
during this year. Up to March, 1914, Hannah received rough feeds only, alfalfa hay
and corn silage, to which a daily allowance of 5 b, of mixed grain feeds (barley,
oats, linseed meal, and coeoanut meal) was added after 5th March. During the
greater portion of the first year of barley feeding, on the other hand, she received
10 Ib. of Dharley daily, and 7 to 8 Ih. during the last four months of the lactation
period. While she was offered and ate as much as 15 Ih. of barley daily for a few
weeks during the following lactation period, it was found that 10 lb. a day was
ordinarily her limit, and this amount was rarely exceeded even af the flush of her
production when she produced over 2 Th. of butler-fat daily. She remained in milk
considerably longer this laetation period than during the preceding year, viz., 350
days, and her hody weight was, on the average, 45 Ib. heavier during the harley
feading than while on mixed grain the preceding period.

During the following two lactation periods the feeding of harley as exclusive
grain feed was continued; the amount of milk produced during these two periods
was somewhat lower than during the preceding year, but considerably above the
yield for the mixed grain period, and the same holds true also for the produetion
of butter-fat during these periods. If the average production by the cow during
the three lactation periods when she was fed barley as sole concentrate be compared
with the corresponding averages for the preceding and the following periods when
mixed grain was fed, it will be found that her milk produetion during the barley
periods was 2,533 1b,, or 285 per eent., higher than when she was fed mixed grain,
and her average production of butter-fat was inereased by 75 b, or 25.3 per cent.
Her lactation periods during 1914-17 were thirty-one days (10 per cent.) longer,
on the average, than during the mixed grain feeding, and she weighed an average
of 29 1h, heavier during the intermediate periods than when fed mixed grain rations.

The average yields of butter-fat by the eow for each day in milk during the
five lactation periods, 1913-18, were .08, 1.23, 1.21, .08, and 1.03 Ib,, the average
for the barley period being 1.14 ib., which is 13 per cenf, above the average for the
mixed grain period. Sinee the amount of grain and roughage eaten during the first
laetation period, 1913-14, is not known, no definite eomparison ean he made between
the feed consumption and the dairy production of the cow during the five-year period.
However, as grain was fed only during the latter part of the first lactation period,

. * Amounts of feed eaten known only during latter half of lactation period;
fod alfalfa (green or hay), corn silage and concentrates (barley, oats, bran, linseed
meal, cocoanut meal, in varying mixtures) during the year. -
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the amount of mixed grain eaten, and the total or daily feed consumption must have
been considerably lower this period than during the first year of barley feeding.
The average amount of barley eaten daily for the period 1914-17 was 8.5 Ib., against
6.9 Ih, of mixed grain the following year. The average number of feed units in the
barley rations was 6,980, or 7.3 per cent. above thaf furnished in the last mixed grain
period, 1917-18. It secems evident, therefore, that the increase in production during
the barley periods, as eompared with the yields on mixed grain feeding, came largely
as a result of the heavier rations fed, especially of grain, during the barley periods.

There is nothing in the results obtained on the experiment with this eow that
would indieate that an exelusive or even a heavy, long-continued feeding of barley
has any deleterious influenee on the mille secretion of the ecow; on the contrary, the
produetion was greatly inereased on barley feeding; her lactation periods were about
a month longer, on the average; she weighed heavier when fed barley than when
receiving mixed-grain rations, and she was in perfect health and maintained an
excellent appetite throughout the whole feeding period. The effect of the exelusive
barley feeding was therefore beneficial in every respect.

* The explanation of the belief of some farmers that the feeding of barley tends
to dry up mileh cows is probably t¢ be sought in the fact that sueh a result has
frequently come when eows have heen turned out on barley stubble, or fed coarse
barley hay only, with no additional feed. The amount of feed they are thus able to
obtain, especially ocn stubble pasture, is not, as a rule, likely to furnish suflicient
nutriment for the maintenance of a fair dairy production, and a decrease in the
milk flow naturally results, along with a gradual drying up of the cows. The barley
is blamed, while it is the system of feeding that is responsible for the result observed.
Mileh cows producing a good mess of milk eannot be expected to pick up sufficient
feed to maintain their produetion on barley stubble alone, but fed alfalfa hay in
addition, or better still, alfalfa and some suceulent feed, like silage or roots, they
will give good returns for the feed that they find in the stubble field,

In view of the results and diseussions presented in $he preceding, there is every
reason to utilise barley for feeding daivy cows when it is not needed for human
food and whenever its priece ig not too high in comparison with other econcentrates to
make it an economical stock feed.

PAPER FROM BAGASSE.
A FORMOSAN ENTERPRISE.

In Formosa they have succeeded in establishing a suecessful paper-making
industry, with bagasse as the raw material.

Tn 1915 they turned their attention to the utilisation of bagasse, which up fo
that time was exclusively used for fuel, as a material for paper, and having been
convineed of the promising future of the hagasse paper industry as well as the
many advantages of a process operated as a subsidiary industry of sugar manu-
facturing, they carried the seheme into execution, investing a considerable amount
of capital in it.

Regarding the encouraging prospeets which this industry had in store, there
is no room for the slightest doubt. In Java and in America, also, interested parties
are making extensive studies of the subject. Tor example, Messrs. Iluto & Co., of
New York, some time ago ereated a gpecial department in their office for its study,
and are mow making various investigations in econjunction with many problems
relative to sugar-making.

In conelugion, it may be of interest to add that well-made bagasse paper possesses
several valuable gqualities. Tt is far more durable and more nearly water and
moisture proof than papers made from other materials. The results of the seientific
and practieal tests conducted clearly show that the bagasse paper proved fwice as
moisture-proof without the application of any treatment for this purpose as ordinary
wrapping paper made in Japan proper. These admirable characteristies of bagasse
paper are natural gqualities, and when advantageously employed will greatly extend
its uses beyond wrapping and printing purposes—‘‘The South African Sugar
Journal,”?

#Tt is believed hy some farmers that feeding smutty barley will tend to dry up
mileh cows. There is, however, no definite evidence to this effect, although the danger
of feeding considerable amounts of smutty grain to any kind of stock, and capecially
to pregnant females, is generally recognised.
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Entomology,

CANE GRUB INVESTIGATION.

The General Superintendent of the Burean of Sugar Experiment Station has
reeeived the following report upon Cane Grub Investigations, from the Entomologist,
Dr. J. F. Tllingworth:—

Splendid rains have fallen during the past month, and conditions could not he
better for crops. Naturally, the days are somewhat oppressive in summer in this
humid elimate, but it is just what the eane requires; one can fairly see it grow.
If we eseape a cyeclone, there is every promise that the cut next season will be a
top-noteher.

Cane beetles began emerging on 18th November here, yet I am pleased to report
that they have mot appeared in excessive numbers. Fortunately, the Muscardine
fungus and other natural agencies destroyed the vast majority of the grubs on the
Greenhills Estate last season; hence there is a marked decrease in the number of
beetles that came out, partienlarly in the fields that have been regularly infested.

Jongiderable attention bhas been given, during the past month, to a study of the
biology of cane beetles in general, partieularly their mating habits, egg-laying, &e.
As ig probably well known, the grey-backs are only ome, though the most serious, of
the numerous species of beetles that deposit their eggs in cane land. Hence, our
investigation naturally covers all important pests of sugar-eane.

EMERGENCE OF CANE BEETLES IN THE CATRNS DISTRICT.

It was about five days after the soaking rains beginning on 12th November
that we found the first grey-backs on the feeding trees. Yet the height of the flight
was not rveached until about the end of the month, following the heavy downpour
of 25th-27th November. Lepidiota frenchi began to appear immediately following
the latter rain at Gordonvale, and by 10th December this species was out in con-
giderable numbers, especially in the areas where they were troublesome last season.
As is well known, this species has a two-years’ life cycle, and the heavy emergences
of the heetles oecur in the even years—1916, 1918, 1920, Lepidioia rothei emerged
somewhat later, for 1 found the first specimens mating on low bushes at dusk on
the evening of 13th December.

On the oflier hand, Anomala australasivge and Anoplognathus boisduvali emerged
in considerable numbers, following the first rains. The Anomala is rather peculiar
in its habit of feeding on the flowers of the lantana. The fragrance which these
beetles often give off is probably due to the nectar that they absorb from the
flowers. The Christmas beetle (4. boisduvali) is very partial to blue and poplar
gums; it is seldom that one finds them on other feeding trecs.

The grey-backs usually go to the Moreton Bay ash, wattles, figs, bloodwood,
blue gum, and even the new growth of the ti-tree and apple (Careya). We have
made the interesting diseovery that it is the custom of these beetles to feed for a
brief period—a day or so—on the cane leaves, before flying away to other feeding
grounds. Banana plants in the cane areas ave also invariably considerably eaten,

BEETLE EMERGENCE HEAVY AT MOSSMAN.

This was onee a region seriously devastated by beetles, but fortunately during
the last deeade the distriet has snffered little from these pests. Recent reports,
however, state that the beetles have appearved in great numbers, which is not
encouraging, yet 1 hope they will confine their aetivities to the unecultivated areas.

MATING HABITS OF LEPIDIOTA ALBOHIETA.

Heretofore, we have had mo definite knowledge of the mating habits of this
gpecies, due largely to the fact that the beetles favour large, tall trees, henee are too
far up for easy observation. The mating activities of L. fremchi and L. rothei, on
the ollier hand, arve easily observed, for when fhey emerge at dusk they fly to low
bushes, and even copulate while hanging on wire fenees or any other available objects,
The males in these species invariably slide backwards and hang head downwards,
as soon as connection is secured; here they hang perfectly motionless and rigid for
ahout half an hour, when they separate and begin feeding.
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Prarn 9—(Fra. 1) Rupropucrive Orcans or Fumanm (Lepidiota albohirta)
Warernovss, X 5.
(Taken from beetle 3 days after emerging.)

Be. Bursa copulatrix. Cg. Cement gland. Et. Egg tubes, 0. Oviduct.
S. Spermatheca Tf. Terminal filaments. V. Vagina,
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Prame 10.—(Fie. 2) Svacns v Devenorment ov Lepidiota albohirta, WATERHOUSE.

1. Egg tube from besetle before emerging.
Egg tubes from beetle shortly after emerging.
Egg tubes from beetle a fortnight after emerging, when ready to oviposit.
. Newly-laid egg,
Hgg taken from soil one week after laying.
Bgg taken from soil two weeks after laying ; ready to hatich,
. Newly-hatched grub.
(All drawings magnified 5 diameters.)

Mmoo wie
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This year we were fortunate in finding grey-backs on low trees near the
laboratory, and observations between 7 and 8 p.mn. diselosed that their mating habits
did not differ materially from the other species of Lepidiote. It is inferesting,
however, to record that we have now demonstrated that all of these beetles copulate
repeatedly during the period that the eggs are developing; I have even taken mating
pairs when the abdomen of the female was packed full of ripe eggs, ready to oviposit.
Furthermore, the males go from one female to another, as I have repeatedly obgerved.
I have also made similar observations on the polygamous habits of the ofher species
of Lepidiota.

FEEDING HABITS OI' LEPIDIOTA FRENCHI.

This species, unlike the grey-baek, apparently feeds very little during the period
that the eggs are developing. Dissections of copulating beetles invariably showed
the intestines empty, even when the eggs were almost fully developed. This is in
marked confrast to the grey-backs, whieh are always packed full, from end to end,
during the whole period that they are on the wing.

The fact that frenchi is able to develop eggs with very little, or possibly even
no food, helps to explain their damage to cane far removed from any possible feeding
trees. In such eases, when the beefles emerge in great numbers, they hang up on
the wire fences to copulate, and are so numerous that one could gather them by the
bueket-full. Here they have no opportunity to feed, and apparently go back into the
ground, emerging on suecessive evenings to copulate, until the eggs are ready to lay.
Where feeding trees were available, we have found these beetles on Moreton Bay asl,
bloodweod, blue gum, and guava; but in no ease was there mueh evidence of feeding.
Then, too, when we confined the beefles in cages, they searcely touched the leaves
provided fresh each day. Furthermore, beetles placed in eages with no food oviposited
as usual. The adults are able to endure this period of starvation because the grubs
store up greater quantities of fat, before hibernating, than is the case with the
grey-baecks. >

GJRUB PARASITES ABUNDANT AT GREENHILLS.

As T have mentioned in former reports, the males of the Campsomeris wasps
continue abundant, flying over the surface of the soil of the infested areas. Since
we found that the males and females were in about equal numbers, when we were
breeding these useful insects, we naturally conclude that every male above ground
has a mate below—searching out the grubs. This is certainly encouraging; though
no grey-back grubs are available at this season, there are several other destructive
speecies, i.6., those having a two years’ life cycle. These will tide the wasps over
until the albohirta grubs develop for a month or sgo; then the wasps will probably
have all that they ean do.

DESTRUCTION OI' FEEDING TREES.

In the area that we eleared last year, bordering the fields on the Greenhills
Iistate, many suckers had grown up; to save brushing these off, I was fortunate in
being able to destroy the foliage by a grassfire soon after the beetles emerged.
Undoubtedly by this method some of the beetles were consumed, and it certainly
is the most rapid and easy method of ridding the area of leaves on which the heetles
might feed. T was pleased to see that another grub-infested area near Gordonvale
has been treated in the same way very effectively. It cerfainly saves a tremendous
amount of labour, which would be required to brush over areas that had been
previously ent.

BEETLE BORER PARASITES.

Recent ohservations at Babinda have extended materially the known area where
these friendly insects are active; undoubtedly they will soon extend to every portion
of that distriet.

In easting about for an explanation of the remarkable success of these Tachinids
at Babinda, when they have apparently failed to become permanently established in
other centres, even where far greater numbers of the flies were liberated, 1 have come
to the conclusion that the Bahinda suceess is due solely to the faet that standover
ecane wags available for the flies to breed in during the season that the fields were
normally bare. Thege flies have a life eycle of about™ive weeks, so if they can find
no horers in standing eane for that length of time, they must naturally die out.
The exigencies of the case at Babinda make it impossible to harvest all of the erop,
o there are inevitably a few fields throughout the distriet that must stand over nneut,
This condition has proved a blessing in disguise, for it has been worth fully £25,000
to the distriet the past season, in the reduction in borer injury. Let me urge then
that some small areas throughout the district here and there be leff unfil such fime
that the ratoons begin to make cane again. Tn this way I am satisfied that the
parasites will remain permanently established in spite of their natural enemies, for
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their rate of multiplication is tremendouns—each female being capable of producing
500 or more during her life; and with a life eyele of only five weeks, one can easily
estimate by geometrical ratio that the results would be so enormous that in a year
they wounld be unthinkable. I am now satisfied that this is the main factor in
maintaining the parasites permamently in any distriet, and it should be observed
especially at the time that the first flies are liberated.

At Mossman, where the flies became so well established, they were at first
liberated in the mill nursery, where much of the cane stood over during the period
that other ecane was cut. TFrom this centre they have gradually become distributed
in plants to every part of the district. Now that they are established they find
sufficient standover cane to pass suecessfully the trying period when cane is
usually milled. .

LINEAR BUGS (PHAENACANTHA AUSTRALICA).

I have called attention to the relation of these bugs to diseases of various sorts
on cane leaves, but a most remarkable instance of this eame to my notice on a
Mulgrave River farm recently. Old ratoon eane, which was swarming with these bugs,
was burned preparatory to entting, hence many of the inseets were driven across the
headland into a field of young plant eane; they only extended into this about ten
rows from the headland, but the leaves soon became badly blighted with tip wither,
a disense which beging at the marging of the leaf and gradually extends downward;
the affected portions of the blade dry nup and leave a brown demareation separating
it sharply from the green midrib, which sueenmbs more slowly, dying backward from
the tip. Tt was very evident that the bugs were the direct canse of this trouble, for
the disease was worst in the portion of the field where the bugs were most numerous,
and none of the leaves showed any trace of the disease further back in the field
where there were no bugs.

THE VALUE OF SCIENTIFIC RESEARCH.

(Eatracted from Report No. 2 of the State Advisory Council of Seience and Industry
of South Australia.)

THE WHEAT PESTS PROBLEM.

It is now well recognised that scientific research is of great money value, but
it is not often that snceessful practical results follow so quickly upon research as in
the recent campaign against the insect pests in the vast quantities of wheat which,
owing to the war, accumulated in Australia, In this campaign South Australia
played a very important part.

In the early stages of the weevil plague, at the instance of Mr, G. G. Nicholls,
manager of the Sonth Australian Wheat Scheme, a Wheat Weevil Committee was
appointed, eonsisting of Dr. W. A, Hargreaves, Director of the South Australian
Department of Chemistry (ehairman), Mr. G, G. Nicholls, Mr. W. J. Spafford
(Superintendent of Tixperimental Work, Department of Agrieulture), Mr. A, M, Lea
(enfomologist to the B.A, Museum), Mr, E. A. Badeock (manager, 8.A. Farmers’
Co-operative Union, Limited), and Mr, J. T. Jackett (miller). Subsequently Mr.
D. C. Winterbottom (Supervisor of Weevil Department in 8.A. Wheat Scheme) was
added to the committee.

The work of seientific research on the subjeet was taken up by the Department
of Chemistry, and from experiments conducted in the laboratory of that department
three practieal systems of treatment were devised. These, when put into use by the
Wheat Boards in the States of South Australia, Vietoria, and Western Australia,
resulted in saving wheat worth at least £1,500,000, besides giving very valuable
knowledge on the whole problem of stored wheat which will be of service in the
future.

Thig estimate of monetary value is an approximation, It is, however, based
on the obgervation that the actual weevil damage was at least reduced to one-half of
what it would otherwise have been, Senator Russell, chairman of the Australian
‘Wheat Board, announced on 10th January of this year that the actual weevil damage
done to the wheat purchased by the British Government during the time it was held
after purchase and before shipment had been assessed at 2,200,000 bushels, and that
the British Government had agreed to pay the Australian Wheat Board the sum of
£522,000 to cover this loss. This was based on the contraet rate of 4s. 9d. per bushel.
The amount paid for losses can he taken as a low estimate of the value of the
wheat saved for the British Government. During the three years 1915-16, 1916-17,
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1917-18 the Commonwealth production of wheat was 404,000,000 bushels, of which
South Australia contributed 98,000,000 and Victoria 136,000,000 bushels. The British
Government contract was for 112,000,000 bushels, of which South Australia supplied
36,000,000 and Vietoria 40,000,000 bushels, so that in round figures the British
Government took about one-quarter of the Commonwealth output, and this entailed
about one-third of the output of South Australin and Vietoria. The savings to
each of the States of South Australin and Victoria can be taken, then, to he at
least an equal amount to that saved for the British Government. Hence, we arrive
at the conservative estimate of £1,500,000 worth of wheat saved from destruction
as the result of seientific research.

_ The following figures may help to demonstrate the extent of the undertaking as
it a_ﬂ'eotzd South Australia, where the wheat had to be safeguarded from mice,
weevils, &e.:—

The erop ecarried over from 1917-18 and in stacks was 42,000,000 bushels. The
1918 erop was 26,000,000 bushels, making a total of 68,000,000 busghels on hand.
During the twelve months following only about 11,000,000 bushels were disposed of,
leaving nearly 57,000,000 bushels to be carried over to 1918-19. The 1919 crop was
over 20,000,000 bushels, and left ng less than 77,000,000 bushels to be guarded.

Some idea of the magnitude of the work can alsp be gained from the following
remarks made by Mr. B. A. Love, who was the Australian Commissioner for the
Royal Commission of Food Supplies in London:—

‘“The eleaning, sterilising, and handling that had to be undertaken in Australia
in comnection with the wheat was without doubt the largest campaign of its sort
that the world has ever had to undertake. When one considers the enormouns amount
of labour and the handling involved to enable the vast quantities to be eleaned,
sterilised, and made fit for shipment it was truly colossal. In looking back over
the work, I think we can be proud of the results of our labours, It is nice to feel,
considering the enormous amount of thought and worry put into the task, that it
was suecessful in results, efficieney, and cost. "T'he gassing eampaign without doubt
saved dn enormous amount of money, and enabled vast quantities of wheat to be
held over until they could be treated.’’

The methods recommended by the Wheat Weevil Commitiee ag the result of the
seientifie research earrvied out by the Department of Chemistry were the following:—

1. Cleanliness.—The weevil was recognised as a pest which was fostered by
careless and dirty conditions. Cleanliness in the collection, transport, and storage
of the wheat was, therefore, advoeated. In storage the chief problem was to prevent
contamination of the stacks from withont. Hence the following precantions were
enjoined :—Absolutely clean stacking sites, impervious inseet-proof floors, thorough
cleaning up of old stacking sites, and gutters filled with water, oil, or molasses
placed around the hase of the stacks to prevent access of crawling weevils. Stacks
were either enclosed in hessian and then limewashed, or, wherever practicable, entirely
enclosed in malthoid sheds. The malthoid sheds, first tried at the suggestion of Mr.
A. M, Lea, a member of the Wheat Weevil Committee, proved the most successful.

2. Glas Treatment.—The use of poigon gas for the extermination of vermin ig by
no means a new idea, and as far back as 1800, gas plants were used in South
Australia for the purpose of suffoeating rabbits in their burrows by means of air
deprived of its free oxygem by being passed through a fire. During the mouse
plague of 1916-17, Dr. Hargreaves had suggested the use of a gas-producer plant for
providing large quantities of cheap gas for the extermination of mice; and in the
middle of 1917, Mr. SBaunders, of Clutterbuek Bros., of Adelaide, experimented with
producer gas as a means of destroying weevile; but these initial experiments were
unsatisfactory, becanse the freatment was not continued nearly long enough. Carbon
dioxide compressed in eylinders had been advocated in 1898 by Noel Paton, and in
1811, 1912, and 1913 by Barnes and Grove, but their methods were prohibitive on
acecount of eost. It was not until the time faetor was shown to be an important one,
by experiments with weevils in closed bottles, carried out in January, 1918, by Mr.
Spafford, a member of the committee, that gas trcatment was found effective.

Mr. D. 0. Winterbottom, Chemist in the Department of Chemistry, was
transferred to the South Australian Wheat Scheme as officer supervising weevil
destruetion, and he installed the first gas plant in Australia. It was a decided
snecess. Subsequently other plants were installed by him in South Australia and
Victoria, and similar plants were used in Western Australia. The operation of
these gas plants in South Australia was placed in the hands of Messrs. 8§, D, Shield
and 1. A. Pengelly, research chemists of the Department of Chemisfry, and in
Victoria the plants were in eharge of Mr. P. J, Thompson, of the Melbourne University.
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__The method employed was as follows:—The stacked grain was entirely enclosed
in sheds covered with malthoid or similar material made as nearly air tight as
possible.  Then air freed from free oxygen by being passed through a furnace
similar to that of a gas producer, but producing carbon dioxide instead of carbon
monoxide, was blown into the shed for three or four weeks to asphyxiate the inseets.
Many large stacks were thus suecessfully treated. In one ease the stack contained
200,000 bags of wheat.

3. Heal Treatment—In the cleaning and shipment of the weevilly whoat, heat
freatment to a femperature of 140 degrees or 150 degrees Fahrenheit was found to
be the most effective method of checking turther outhreak of weevil. Soon after
research was commenced in August, 1917, Mr. Winterbottom found that this would
probably be a successful method, and experiments were made to see the effects of
heat treatment on the wheat. It was proved that the flour snd bread making
properties were not impaired. A machine was invented in the Department of
Uhemistry and erected at Port Adelaide, which killed all the insects passed through
it without damaging the wheat, This was the first successful heat treatment plant
in Australia,

Professor Lefroy was working on behalf of the British Commission in Sydney,
and he investigated a large mumber of devices for destroying weevils, ineluding a
number of heat treatment machines designed by different inventors. He finally
adopted the Poole and Stecle machine. At first this machine was not suecessful, but
Dr. Hargreaves was able, as a result of experience gained by the research experiments,
to suggest at a conference in Sydney in Mareh, 1918, certain modifications which
resulted in the suceessful working of the machine, whiech was then adopted hy the
British Commission.

The effects of this successful end to the investigations will be more far-reaching
than they appear at first sight. Not only ean the saving of the wheat stored during
the war, which would otherwise have been destroyed by insect pests, be direetly
credited to scientific research, but the resnlts obtained have demonstrated the
practical value of the methods used. These methods ean be used in future. sp that
the total money value of the research is beyond assessment,

HCW SUGAR AIDS LONGEVITY.

]

‘It is not always possible,’” snys a correspondent in our eontemporary, ‘¢The
Confectioners’ Union,”’ ‘‘to follow scientists in their alleged discoveries of wonder-
tul things in these days to practical conclusion. Reeently we alluded to a scientist
who eclaims to have invented a food for hens enabling them to lay eggs that will
be self-preserving. In connection, however, with sugar generally, we note that
Professor Metehnikofl has been discoursing on a diseovery of his that eertainly
ought to give a pgreat boom to the consumption of confectionery. Stripped of
technicalities, this discovery means simply that senility in human beings is the
result of eertain poisons set up by bacteria, and the effect of these is to injure the
liver, brain, and especially the arteries. Now it is contended thaf none of these
poisons can he produced by any kind of sugar, and by the use of large quantities
of sugar we understand that life can be very greatly prolonged, other things, of
course, being equal. The sugar, it is declared, feeds the healthy bacteria and enables
them to destroy those that are deadly.

“*We remember that some years ago at Salzburg there was a grand conelave
of savants on food seienee, and thereat it was laid down as an ascertained fact
that sugar formed the best of all heart foods. It was demonstrated that it gave
strength and steadiness to that organ and staved off disease. All along it has been
well known, although not often eited so, that the great dietetic value of sugar lies
not in its foree-giving properties alone, but also in its most valvable antiseptie
virtues. Tt is not so very long sinee sugar was regarded to a great extent as simply
a niee heat-giver, but inquiries of a close analytical charaeter have at last demon-
strated that sugar is very much more than that, and that is why army rations of
sugar have been very largely inereased. Sugar; in a word, has been pronounced a
veritable foed; and it really i a preservative to the tissues of the consumers, helping
to purify the whole system. Deecidedly, it adds to natural foree, a thing important
in these days of strenuous life, and it helps to keep the heart in thorough working
order as probably nothing else can do. Now we are assured that it arrvests old age
—a thing we can quite understand.’’—*‘The Tndian Secientific Agrienlturist,”” Nov.,
1920. (4 Rupees per annum.) -
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Science.

EMANALOGY.
By ARTHUR MORRY, Architect-Surveyor to the Department of Agriculture and Stock.

What is Fmanalogy?* The word cannot be found in any standard dietionary,
nor is it in daily use. It is a word eoined by the writer to express a new development
of what is believed to be an old science, based on the fact that every object in
Nature, whether animate or inanimate, sends out emanations which are attracted
through the machine, human or otherwise, fitted to respond, just as wireless messages
are despatehed and received.

Some things known to the aneients haye been lost to us, such as the glass of
Venice, the rust-proof metal of India, and other things might be mentioned as some
of the lost Arts. We still wonder how the pyramids of Egypt and the druid columns
of Stonehenge were erecfed, In the Arts and Iudustries, family seerets have been
passed on until in time a break has occurred and the seeret has been lost. There is
reason fo believe that the ancients knew something of and practised what we now
call the seience of Emanalogy; buf, whether they understood the natural laws whieh
governed it is a matter for speculation, though there is some evidence in favour of
that view, or whether they simply practised it as many do to-day on diseovering that
they possessed a faculty which some others did not possess, and which they were
able to put to some practical use. Jacob appeared to know something about its laws,
when he placed the striped rods in the drinking troughs of the cattle, for he
expected that the emanations from those rods were likely to produce the effect he
desired. At a later date it was looked upon as a great mystery, and was attributed
to supernatural agencies coupled with psychology and psyehometry, and those known
to possess the faculty were ostracised and made to suffer severe penalties. It took
Galileo a long time to eonvince the philosophers of his day that the earth really did
revolve round the sun, and so, in this enlightened age, there are seientists and philo-
=ophers who refuse to helieve that some of the everyday occurrences of our lives—
such as these produced by the use of the divining rod—ave governed by laws which
cen be explained by the physical sciences.

The use of what is called the divining rod (for want of a better name) in the
search for water and minerals is regurded by seme as quackery and charlatanism,
beeause those who use it say they cannot give any explanation of the phenomena,
and because, too, they are often lacking in even an elementary knowledge of science.
Why, it is asked, cannot anyone take hold of a forked twig and produce resmlts?
Why are some people supposed to possess this faculty and not others? May it not
be asked, in veply, why it is that some people are superior to others mentally and
physically in every sphere of life? In the same way is it not possible for some
to be naturally endowed with a greater magnetic force than others? Very delicate
experiments in the various branches of phygsieal scienee have shown that all bodies,
animate or inanimate, are suseeptible of magnetism and send ont magnetic emanations,
which are attracted at distance limits not yet determined.

The several forms of electrieity, ferrestrial magnetism, and electro-magnetism
probably all comtribute in some way to fthe production of these phenomena, by
discharging emanations the intensity of which is governed by laws known to physical
seientists. The human body in some cases constitutes a magnefiec machine which
responds to the attractive force of magnetic emanations with which it is in contact.
¢Tt is possible to discover the law of magnetic intensity by eomparing the vibrations
secomplished by the same needle during the same time at different distances from
the magnet, beeaunse, like every known foree which emanates from a centre, this law
is not affected by the intervention of any substance between the magnet and the
needle unless that substance is itself subject to magnetism.’’ Thus it is that in
using the forked instrument of wood or metal for the detection of any substance,
fluid or solid, it will continue to dip in response to the attractive force of the
emanations, notwithstanding the intervention of other substances, uatil the positive
intensity is exhausted, when it stops, but on heing brought in contact again with the
magnet it actively responds to the negative force unfil exhansted, By the use of
suitable agents it iy pogsible to deteet emanations from great depths or from long
distances on the surface, notwithstanding the fact that similar substances inteérvene.

* Emanalogy is a scientific word meaning emanation; that is, the act of flowing
forth from a fountain head or origin, from any source, substance, or body, as
efffluvinm, efflex, &e.—Hd. Q.A.J.
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For example, several streams or beds of fresh or salt water may be located, one below
the other, at great depths, and the thickness of the beds determined, also the nature
or character of the matrix containing the water, Several beds of sandstons, shale,
or other minerals may be detected in proper sequence, and their thickness and
approximate composition ascertained. A dolomitie limestone ean be detected and
qualitatively analysed, though it be hidden from view hundreds of feet below the
surface. The same with basalt or any other rock—mnot only its distanee from the
surface, but its component elements can be ascertained.

A glass of water may be drawn from the town supply and distingnished quite
easily from another, drawn from a rainwater tank. The height of the reservoir
where the former is stored, and a qualitative analysis of its mineral contents may
be also determined. Any objeet may be hidden from view in any aceessible place,
and its position discovered; depths of soil may be measured; the drainage of swamps
faeilitated; in faet, there is hardly any limit to the uses to which it can be put.

There are several instruments in use for detecting the presence of water or
minerals, but none so far will aceomplish any of the above. A eo-worker in this
interesting work has constructed an instrument, rather crude at present, but which
proves the theory of magnetic emanations, and with further improvements will no
doubt become a very useful instrument to geologists and others engaged in research
work, for by an extension of the same it is possible for wonderful results to be
achieved, even by persons deveid of magnetie foree.

It can hardly be believed that the means only reeently disecovered of accom-
plishing the above are of & simple character, free from complications, though it
necessarily requires great concentration during the operation, or mistakes will oceur;
nor is it elaimed that absolute accuracy can be secured as yet, in the absence of
gcientifically eonstrueted instruments, but before long it will be quite possible—
indeed it may almost be said to be so now—~for an emanalogical survey of any area
to be made, showing the position, width, depth, and direction of all underground
streams, fresh and salt, and for the nature of the rocks below the surface to be
gtated, even some thousands of feet in depth. These are most important matters,
and naturally will not be aceepted by many, but the writer’s experiments, more:
especially those of reeent date, arve based on kmown scientific laws which he has
learned to apply during a long professional eareer, and which gives him the courage
to express his convictions in the face of criticism and ridieule.

The science of geology has wonderful faseinations which could be made even
more attractive if combined with the study of emanalogy.

RAISING RHUBARB FROM SEED.

Rhubarb has a large appetite, and wants planting in soil that has been well
worked and heavily manured. Treneh the bed you intend to grow it in, and add
plenty of manure to the lower part. This can hardly be overdone. The plants
should be set out about 3 feet between them every way. There is one thing that is
very important in rhubarb eulture, and that is not to pick a stalk from a plant the
first year. There are two crops as a rule—one in the early spring, and another in
the autumn, If after the plants get established—that is, the second year—you wish
to have an early crop you must leave the autumn erop alone, and let it die down.
The second season you will have as mueh as you want. A bed will last years with
liheral manuring, and then some of the old shoots may be taken up and divided
with a spade and replanted to form a new bed. This new bed must be treated
the same as the first, and not pulled the first season. That is the culture for both
the winter sorts and the spring variety.—‘Producers’ Review.’’

EXPERIMENTS IN CANE PLANTING.

Tn a report of different experiments in cane planting conducted in the igland of
8t. Croix, West Indies, it was found that over an average of eight plots, cane grown
from firsh ratoon plants gave an average of 54.8 tons per acre, as against 41.8 fons:
for plant eane cuttings, and 34.3 from those obtained from second ratoons. The
variation, however, was greater in the ease of the ratoon cuttings, namely, from 38.8
tons to 52.2; whereas in the case of plots derived from plant erops, the highest
tonnage was 45.3, and the lowest 35.6 tons, being a difference of only 9.7 tons, as
against a difference of 13.4 tons where first ratoons were used.— ¢ South Africam
Sugar Journal.”’
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General Notes.

THE MANUFACTURE AND USE OF PEANUT BUTTER.

That peanuts thrive and produce heavy erops wherever grown in Queensland
has been long ago proved. The market for the bulk of this produce is not within
the State, there being no faetory established in it for utilising the nuts by the
production of oil or peanut butter. It is possible that few farmers in Queensland
have every heard of such a product. From an exhaustive pamphlet on the subjeet,
issued by the United States Department of Agrienlture (Cireular 128, Sept., 1920),
we obtain much interesting information on the manufacture of this produet, which
might in time be one of the payable produets of this State.

We are told in the said ecircular, that the production of peanut hutter has, in
recent years, developed to large proportions, as evidenced by the faet that one
manufacturer alone produced about 6,000,000 Ib, in 1819, and there are dozens of
large factories, and hundreds of smaller ones. All told, peanut butter is probably
the most important peanut produet manufactured in the United States. The peanuts
used in making this butter in 1919 probably totalled six or eight million bushels.
In the early days of its manufacture peanut butter was sold largely as a food for
invalids, but it soon outgrew this limited use. Now it is considered a standard

luncheon delicacy, especially in the making of sandwiches, though it is used in
various other ways.

FOOD VALUE OF PEANUT BUTTER.

Peanut butter is a wholesome and highly nutritious food, having a much greator

Tood value than round steak. The following are the analyses of peanut butter and
steak :—

Peanut Butler.—Water, 2.1 per cent.; protein, 20.3 per cent.; fat, 46.5 per cent.;
carbohydrates, 17.1 per cent.; ash, 5 per cent.; fuel value, 2,825 calories per pound,

Round Steak.—Water, 65.5 per cent,; protein, 19.8 per cent.; fat, 158.6 per cent.;
carboliydrates, none; ash, 1.1 per cent.; fuel value, 950 calories per pound.

These figures show that peanut butter contains one and a-half times as much
protein, more than three times as much fat, nearly five times as mueh ash, and three
times as mueh fuel value as round steak. In addition to this, peanut butter contains
17.1 of earbohydrates, while steak contains none. Pound for pound, peanut butter
has a much greater food value than steak, though it sells for a lower price.

In dealing with the commercial manufacture of this butter, a full deseription
is given of the necessary machinery needed and of the processes in connection with
the manufacture on a large scale.

HOME MANUFACTURE OF PEANUT BUTTER.

From what has been said about the commercial manufacture of peanut butter,
it is evident that the process is very simple. Usually nothing is taken from the
peanuts exeept the germs and red skins, and nothing is added except a small
quantity of salt. Many persons have the idea that peanut butter consists of ground
peanuts mixed with oil. As shelled peanuts contain from 13 to 50 per eent. of oil,
depending on the variety, it would be unnecessary to add oil. The only difference
between ground peanuts and peamut butter is in the fineness of the particles.

A cheap wholesome peanut butter can be made at home by means of an ordinary
meat grinder. Raw unshelled or raw shelled peanuts ean be bought from dealers and
roasted in the oven at home, or peanuts that have been roasted can be obtained.
‘When roasting peanuts in the oven care should be taken to prevent burning. The
nuts should be stirred from time to time in order to get a uniform roast. Greater
eare is necessary in roasting shelled than unshelled nuts, as the former are more
easily scorched. By examining the peanuts from time to time during the process the
desired degree of roasting ean be given.

When unshelled peanuts are used they should be roasted in the shell and cooled.
After cooling they should be shelled and blanched. The blanching can be accom-
plished by rubbing the meats over a wire-bottom sereen. This rubbing removes the
red skins and loosens the germs. If the sereen has holes of the proper size the germs
ean be sifted out. The meats ean be readily cleaned by pouring them from one
vessel to another in the open, where the wind will blow out the skins.
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After the meats are cleaned they are ready for grinding. The salt may be
added before or after grinding. A good type of meat grlnut‘ige.r is .~'ﬁ1i:isl’v.4:1‘.nry)r for
grinding the peanut meats provided the burrs are not worn. The finest burrs should
be used and the machine should be set to grind the meats as fine as possible. If the
butter is not fine enough after running it through the machine once, it should be put
through again. When salt is not added to the nuts before grinding them it is
advisable to add it fo the paste before the second grinding.

In order to be sure of a good grade of peanut butter it is best to make it often
rather than to make a supply which will last for several months. When made at
home the aetual cost of peanut butter is much less than the price paid in the stores;
in faet, it should not exceed 15 or 20 cents a pound, which is a very low price for a
produet of such high food value.

The pamphlet concludes with the uses of peanut butter in cookery.

OF INTEREST TO RUBBER PLANTERS,
WHAT EVERY PLANTER OUGHT TO KNOW.
By FRED KNOCKER, F.ZS.

(Author of Hevea Bragiliensis in British Malaya).
From ““The Planters’ Chronicle,”’ Madras,

A Smvpre LeEssoN oN THE Puysioroey oF Hevea BRAZILIENSIS.
(Continued from January issue).

In the first instance water is taken into the tree by its roots, the reason for
this being the very patent fact that before any food ecan be assimilated by the
plant it must be in a state of sclution. So is nitrogen, phosphorus, sulphur, potassinm,
and such-like introduced into the stem from the soil, vid the roots. There is, however,
one very ‘essential element of plant food that cannot be passed in through the roots—
to wit, earbon. Speaking at random, I believe, about half a eubic foot of earbonie
adfid gas goes to 1,000 cubic feet of air. That is not mueh; but is the rnbber tree’s
opportunity. By the aid of the green corpuscles of the leaves (known as ehlorophyll)
acted upon by the sunlight the earbon dioxide (CO,)—i.e., carbonie acid—on entering
the leaf is decomposed, the earbon absorbed by the plant and the oxygen restored
to the atmosphere. Thig absorbed carbon ig combined with the water takén in by
the roots, but a goodly portion of the water escapes by the leaves, naturally far
more at night. This overflow, as it were, is not wasted, as we are all well aware,
It falls to the ground to be again used by the roots in absorbing the chemicals from
the soil. 1t will be at once pereeived that evaporation relies largely upon existing
conditions, the prineipal factor being the amount of light—i.e., the greafer the light
the greater the transpiration. From this fact follows the highly important one that,
by what may be considered a process of suction, the leaves themselves supplement the
root pressure {rom below in inducing the sap to flow upwards. Again, it follows
that the more active the transpiration the more rapid the sap circulation. Think
what this means in the light of our present knowledge: the heavier your rubber tree’s
foliage the greater the evaporation—the darker the shade of the green colouring of
the leaves the greater the absorption of carbon. Yet still we cannot grasp fhe
intringic value of these facts without a little more learning. So let us hark back
to the stem and analyse our next household word—bark.

What is commonly regarded as bark is the dead outside tfissues of the cork
(epidermis) ; but accepting tlie word in a wider sense then it can be made to include
all those layers external to the eambium, more appropriately named the cortex. 1 do
not believe there ig a planter in the whole of Malaya to whom it is necessary to
explain that the eambium is the aetive formative part of a tree immediately underlying
the inner hark and separating it from the wood. Likewise, that the cambium gives
rige internally to the wood and externally to the imner bark, otherwise known as the
phloem or liker, and which, in the Para rubber tree, is celebrated for its laficiferous
vessels. Outside the liber is the middle bark known scientifically as the phelloderm,
also latex-bearing. Then you get a layer of cork, and with this cork goes another
formative tissue often ecalled the cork cambiwm but more correctly named the
phellogen, Differing from the true cambium, however, it has the power of reproducing
laterally, In that conneetion it often aids opportunely the healing of not-too-serious
tapping wounds,

There is just one other thing to note in the physiology of the cortex, and that
is the cross layers of tissue which unite the middle bark with the pith by piercing
the intervening layers, and which in consequence are known as the medullary rays—
the “‘silver grain’' of the cabinet-maker. From a rubber planter’s point of view
the importance of these rays are liable to be under-estimated. hut to Dbecome
familiarised with their true funetional value we must now pick up the broken thread
of the green leaf's story.
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‘We have seen how tranmspiration is effected by means of the sap rising from
the roots, and we have seen how carbon is taken in from the atmosphere through the
medium of earbon dioxide. We left the carbon, so to speak, in the leaf combining
with the water taken in by the roots. The chemical formula for water is universally
lmown as H,O; and bearing this in mind the reader at once pereeives that the net
result of this combination of earbon and water must be the formation of earbo-
hydrates—i.e., sugars and stareh cellulose. These elements go to form an elaborated
sap which is conducted down the outside of the stem and ecireulated by bast fibres
composing the liber or inner bark. From the liber this claborated sap is distributed
in a lateral direction throughout the inner layers of the stem by means of the
medullary rays (vide et supra).

Now, with no more than an iota of imagination, it can be readily understood
how the prolificness of the laticiferous vessels and an expeditious and satisfactory
bark renewal is dependable on the ever active co-operation of all these separate
elements and }n'oeesaes. And it would appear, also, that, if eultivation is to be
done at all to Hevea braziliensis, it should be concentrated on the development of the
root and leaf systems. Granted both are largely dependent on existing natural
conditions and environment, there is still much that the planter ecan do to help on
nature with the good work. On the other hand it is self-evident that there has
been a good deal dome in the past that would never have been done at all if
illumined by the light of the knowledge we have just acquired; and there still
remaing much being done to-day contrary to the laws instituted by nature for the
creation of all that is best for the Para rubber tree, thereby handicapping her own
powerful system for the produetion of healthy and vigorous trees. Take a walk round
the tote and think it over.

Putting aside the fact that the latex-yielding proelivities of individual trees must
vary in ratio o the degree of perfection attained by their root and leaf systems, it
is equally apparent that the latex productivity of every tree is controlled by the
varying aetivity of its transpiration—varying, that is, as we have seen, according to
the supply of light and moisture. Hence, you get the heaviest yields any time during
wet weather; but you get the heaviest yields from a combination of wet wealher and
the period of fully-matured and most luxuriant foliation. This period, speaking
generally for Malaya, is in the month of January and thereabouts, when the rainy
season drawing to a close allows of an inereasing number of bright days interspersed
with showers, and the trees have completely matured their annual equipment of
new foliage.

‘So we are brought right back to the text of our article: ‘‘Bark Renewal’’ and
““the Origin of Latex’’; and the reader may like to vepernse Dr. Bobilioff’s remarks
in the light of his newly aequired knowledge. Peradventure, like the author, whilst
not actually disagreeing with the learned doetor and allowing for the obvious
misnomer of the fitle ‘‘Origin of Latex,”’ he might feel inclined to pensively
remark:—* ¢ Why all this experimental fuss to produce results which could be foreseen
and were physically incapable of being otherwise?’’

TrE LESSON IN ABSTRACT. -

Medulla (Lat. = the interior part) or Pith (Anglo-SBaxon pitha, marrow): The
dry and colourless axig, or centre, of the stem. It is surrounded by a layer of air
vessels called the Medullary sheath,

"Duraman (Lat. durus, hard) or Heart-wood: The outer, hard layers of wood,
generally, more or less, darkly coloured, and constituting a ‘‘back bone’’ to the tree,

Alburnum  (Lat. albus, white) or Sapwood: The outer layerd of wood, pale
in eolour and composed of air-earrying vessels and sap-distributing fibres which pass
the current of sap, taken in by the roots, upwards to the leaves.

Xylem (Gr., xylon, wood) or the Wood: The whole of the central part of the
tree exterior to the medullary sheath—i.¢,, the duramen and the alburnum.

Cambium (Lat. cambio, to change): The formative layer between the wood
and the ecortex out of whiech mew wood and mew inner-bark are formed.

Phloem (Gr. phoios, the inner bark of trees), Liber (Lat.,, inner bark) or
Inner Bark: The inner layer of the cortex composed of vessels, soft bast, and
hast fibres, the latter of which net as sap eirenlators of the elaborated sap hrought
down from the leaves.

Phelloderm (Gr. phellos, cork; derma, skin): The middle layer of the cortex
which also contains laticiferous vessels.

Phellogen (Gr. phellos, cork; gennao, to produce}, or Cork Cambium: The
formative tissue from which the layer of cork is continually inereased in thickness,
and which by producing tissue laterally effectively covers over the renewed fissues
of inner-bark formed hy the camhium after tapping.
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Cork: The outer layer of the cortex, the outside tissues of which expoged to the
atmosphere become dead and eventually peel off under the expanding influence of
the growth of the stem,

Bpidermis (Gr. opi, upon; dermis, the skin): The dead outside tissues of the
cork (q.v.) commonly called ‘‘bark.”’

Cortex (Lat. bark): The whole of the outside layers of the stem exterior to the
cambium,

Medullary rays: The transverse layers of tissue uniting the pith with the middle
bark (fll)helloderm), their funection being to distribute the elaborated sap passing
down the liber (g.v.) through the inner parts of the stem,

Transpiration: The process by which the superfluons water ascending the tree
from the roots is exhaled through the leaf in the form of a vapour, thus foreing the
roots to maintain a perpetual and efficient supply of sap eirculating through the
fibres of the sap-wood (q.v.).

Chlorophyll (Gr. chloros, green; phyllon, a leaf): The green eolouring matter
of the leaves which, under the influence of sunlight, decomposes the carbon-dioxide
taken in from the air, fixing the carbon and setting free the oxygen.

Laticiferous vessels (Lat. latex, a liguid; fero, T bear): FElongated tubes
containing a fluid which in Hevea braziliensis is known as rubber latex and oecurs
in the inner and middle layers of the cortex.

REVIEWS AND NOTICES OF BOOKS.

A Research on the Tucalypts and Their Essential Oils. By Richard T. Baker
and Henry G, Smith, Government Printer, Sydney, 1920, Royal 4to, pp. 470, with
120 plates and numerous text figures,

In this fine work the authors bave given us the result of many years’ careful
study of the principal and most important group of plants native to Australia, viz.,
the Eunealypts. The present work is more ticularly directed to a study of the
oils of the different species. Eucalyptus oils now find employment in many ways,
their best known use probably being for medicinal purposes. The demand at present
for medicinal oils is mostly for those having a high cineol content, the ‘‘British
Pharmacopeia’ standard being 55 per cent. of cineol. The question, however, is
not yet settled as to whether c¢ineol is the most valnable constituent in eucalyptus
oils, and Mégsrs. Baker and Smith express the opinion that the medicinal value of
encalyptus oils is more Erobably due to an admixture of various constituents than
to any one alone, but rightly conclude that a study of comparative therapeutie values
of the oils of various species is a task beyond the scope of their work and more
fitted for the medical practitioner. Few Queensland species have a high ecineol
content, the best being E. populifolia, the common ** Bimbil Box*’ or ‘‘ Poplar Box,”’
which oceurs over large arveas of inland Queensland and New South Wales, the cineol
content being 70 per cent, in the fresh oil; unfortunately, however, the yield is small,

An important use to which the oils of certain species is put is the separation
of metallic sulphides by a flotation process, the principal species used for this
purpose being Bucalyptus dives (Broad-leaved Peppermint). Among the most
valuable of euncalyptus oils are those suitable for perfumery purposes. FEucalyptus
citriodora, a species eonfined almost entirely to Queensland, has an oil composed almost
entirely of the aldehyde citronellal, and is in considerable demand. Another Queens-
land species, Fucalpytus Staigeriana, occurs on the Palmer River districts, and has
an oil which Messrs. Baker and Smith state could be used as a substitute for lemon
oil as a flavouring essence,

The authors demonstrate their method of clagsification prineipally by the oils,
and the distinet relationships between the leaf vemation and the class of oil yielded
are shown.

One hundred and seventy-eight species are dealt with, so that it will be geen
that the authors have described most of the eommon Australian species, though we
notice one or two of the commonest Queensland species are not dealt with, e.g., E.
papuana and B. alba, both of which c¢over large areas of conntry in North Queensland.
Both are probably very low oil yielders, and the authors make no pretence to have
exhausted their subject, so that research in various species is still left for future
workers, Seventeen species are featured by colour and twenty-four by black-and-white
plates. A very handy feature is the ﬁglzwe of the seed capsule aceompanying the
botanical deseription of each species. This is certainly a great help, as capsules
of Buecalypts are fairly persistent on the trees, or, if fallen, ecan generally be picked
up under the tree,

In conelusion, as the anthors are retiring from ofiicial life, we may be permitted
Ao congratulate them sincerely on this the erowning product of their scientific
labours, The work reviewed can be eonfidently recommended to anyone wishing a
comprehensive aceount of the Australinn Eucalypts. Unfortunately no price is
marked on our copy.—C.T.W.



e, 1921.] QUEENSLAND AGRICULTURAL JOURNAL, 81

CHATS ABOUT PRICKLY-PEAR.

By J. H. MAIDEN, L5.0,, F.R.8., F.L.8., Government Botanist, and Director,
Botanie Gardens, Sydney.

APPARATUS.

FRollers—A good deal of useful work has been done in the ernshing of pear by
heavy rollers, and sometimes the bruised pear is sprayed in addition. Mpr, James H.
Doyle, of Invermein, Seone, had mueh experience with pear, and he used (when I
was at Scone) what he ealled a roller and a erusher. The roller is mueh the heavier
and consisted of a long ironbark log. The erusher is also a voller, but of irem,
and is lighter. The erusher was used direct when the pear was not over 2 feet high.
When the pear was higher the roller was used. Bullock teams were used for this
work.

Sprayers—One sprayer utilises the motive power of acetylene gas, which is
generated ay the spraying proceeds, but there are quite a number of sprayers on the
market, as every orchardist and gardener knows.

Ingjeetors—Then we have various injectors—for example, the well-known English
appliance (often like a walking-stick, to avoid the user stooping), in which a hollow
point pierces a dandelion or other weed in a lawn, and pressure on a spring releases
a_little of the poison, which destroys the weed. One inventor uses a deliquescent
pill in his injector, which is pressed into the pear. There are various injeectors of
more or less merit, chiefly in nse in Queensland.

MY SCONE EXPERIMENTS OF 1907-8.

The most important Hractical result of these experiments was that they proved
that pear cannot be killed by spraying alone. It is comparatively easy to kill the
fleshy ‘‘leaves’’ (technically called ‘‘joints’’) of the prickly-pear, so thaf the plant
may appear quite dead. For example, the pear on a 5-acre block was ‘‘killed’’ in
that way. The above-ground vegetation appeared dead, and other work was pro-
ceeded with, but in the course of a few weeks the pear on this portion was almost
as vigorous again as usual. Different blocks were treated with various strengths of
arsenie, dissolved in a solution of eaustic soda or earbonate of soda (washing soda).

Now, in a prickly-pear there is what is known in common language as a ‘‘bulb.”’
It is immediately underground, and it is nature’s arrangement to enable the plant
to tide over an exeessively dry or difficult time—for example, injury to the joints
or roots. The bulb is mueh like a joint in shape; the roots extend from if, and
so do the joints. It is a store-house of what botanists ecall reserve material; it
contains starechy bodies and water necessary for the continuance of the life of the
plant.

The ordinary methods of spraying affect only the portion sprayed upon—that
is, the above-ground portion; when trouble comes, the bulb just ‘‘lies low,”” and in
due course replaces the plant; given favourable conditions, the pear may be as
bad as ever.

A number of experiments were made at Seone by wounding the bhulb alone, and
though this action was found to injure the vitality of the plant, it was not fatal.
The implement employed was a weapon ahout 5 feet long, consisting of a strong
wooden handle (like a rake-handle) capped with a steel point. In other words,
the handle was shod with steel, and the cap was continued into a chisel-like weapon,

The method finally deeided upon was to treat an area with the ahove weapon,
and then spray the whole of the plant, taking partieular eare that some of the
liquid ran into the wounded joint. It appeared that this should be done scon affer
the wounding—that is, the sprayer should soon follow the man engaged in stabbing,
since nature beging at once to repair the wounds inflicted by the stabber, and to
close the tissues to the free aceess of the poison.

When poison was applied to the wounded bulb T never knew g ease of the plant
failing to die. Tt was also found that the whole plant should be sprayed, and not
the joints or leaves only. Tt was observed that when the bLulb is injured the plant
falls over and the joints lie prostrate on the ground, or, at all events, in most cases
toueh the ground in more places than before. This just suits the pear, which roots
at every joinf, and so multiplies the evil. But when the whole plant, wounded bulb
and all, is sprayed, the whole of the plant dies. We traced the dead roots for a
considerable distance, while the green portion of the plant was as dead as the
proverbial coek-robin,

6
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Having established the principle that the bulb, as well as the plant above
ground, must be destroyed, the way is clear for inventors. Ingenious individuals are
wanted o invent implements and devices to do this stabbing of the bulb economi-
cally, A twist of the wrist to open up the bulb is found necessary in practice.
Devices for economically applying the poison to the wonnded bulb are also required.
I have already seen two such deviees for poisoning and stabbing in one operation—
an Australian one and an English one.

I am of opinion that the slashing or wounding of the joints recommended by
so many experimenters with sprays is unnecessary, and therefore a waste of money.

Of course, bad pear country is impregnated with pear seed, and there is always
a danger of pear reoccupying a paddoek from this cause slone. If the plants are
treated with a hoe as they appear, they may be destroyed without muech labour.

The experiments showed that the best strength was 1 1b. commercial white
arsenic and 1 Ib. caustic soda, dissolved in 20 gallons of water. Caustic soda is a
most acrid substance, of course, and produces severs sores on the hands, &e., of any
person touching it. It is a more efficacious solvent than washing soda, but I fear
that its dangercus nature will prevent most people from having anything to do
with it.

On the whole, T think that an arsenical preparation i most efficacions. If, as
the resull of the further experiments, my view is borne out, then the olficial declara-
tion of the fact will cause manufacturing ehemists to fill requirements.

1 do not attach so much practical importance to the bulb as T onee (did. T still
think that the stabber should he oceasionally used, with special plants, in order to
malke a good job.

MORE RECENT EXPERIMENTS,

Sinee 1910 the Department of Agriculfure has superviged trials with numerous
preparations, proprietary specifics, and meehanical methods of destruction suggested
by officers of the Department and by others. A large amount of work has been
done along this line, but with little or ne suceess as fo the great majority of the
specifics and methods.

The difliculties of treating priekly-pear in any manner that has a commercial
recommendation have also divected attention fo such other agencies as fungi,
baecteria, and insects, and various trials have been conduected by the Department
along these lines, without anything definite yet being reached.

A COMPETITION SUGGESTED.

As to the future, I would make the following unofficial suggestions for a competi.
tion in eleaving infested land:—

1. Arrangements might be made for fhe practical test of (@) spraying
machines and other appliances and deviees for the economical distribution
of lignid and solid poisons with the view to the destruction of prickly-
pear; (b) other machines, appliances, and devices for destroying pear.

2. Owners of specifies for the destruction of prickly-pear might be invited to
conduct experiments.

The above experiments should be free of cost to the Government, exeept in
regard to supervision of the experiments, and the application of such tests as may be
necessary with the view to seeuring impartial comparative trials.

It there is a mechanical device or specific of special value, these experiments
would probably diselose if, and the publication of a decision to that effect would
immediately render the property of great wvalue.

The way in which effect should be given to fhese suggestions would require
congideration, but the problem would not be a very difficult one.

My personal experience so far leads me to the belief that some solid preparation
of arsenic and soda (one confaining more or less sodium arsenite) is most deadly to
prickly-pear. BExperiments in open competition may show that some other substance
(including arsenious frichloride) is more efficacious.

Cost is the keynote of all work in fighting prickly-pear. Thousands of individuals
know how to kill prickly-pear, but the agency may be too expensive or objectionable
in some other direction.
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The Markets.

PRICES OF FARM PRODUCE IN THE BRISBANE MARKETS FOR

JANUARY, 1921.

83

IANUARY.
Article, _
Prices.

Bacon Ih. 1s. ad.
Barley .. s ...| bush,
Bran i ton £0 135s.
Broom Millet ... . al R £25 to £35
Broom Millet (Sydnej} : o - £50
Butter (First (Grade) . e ! 218s.
Chaff, Lucerne : .| fon £7 to £10
Chaff, Mixed £ . £8 to £8 15s.
Chaft, Oaten (Imporled} o 0 £9 to £10 bs.
(_;ha.ﬂ’ Qaten (Loeal) o " £8 to £8 10s,
Chaff, Wheaten 4 T £7 10s. to £8
Chaff, Panicum ... i v e
Cheese ... Ib. 1s. 2d.
Flour : .. ton £19 10s.
Hams 1b. 1= 8d. to 1s. 11d.
Hay, Lucerne fon £5 to £6 10s.
Hay, Oaten o “
H:ney ) R | 6d. to 7d.
Maize ; w. | bush. 5s. 6d. to 6s.
Oats " ’ »” 2s.
Onions 4 o ton £8 6s. to £11 10s.
Peanuts ... . Tk 1b. 5d. to 9d.
Pollard ... - ton £9 15s.
Potatoes (Enghsh) sl £2 155, to £10
Potatoes (Swoet) . .| owt, 25, 5d. to 4s. 9d.
Pumpkins (Cattle) ton £3 10s. to £5
Egas doz. 1s. 4d. to 1s. 7d.
Fowls 7s. 10d. to 10s. 6d.

Ducks, English

Geese <5

Turkeys (Hens)

Turkeys (Gobblers)
Wheat (Chick) ... W

Ducks, Muscovy .. .

- ] per pair

bu'sh.

6s. 10 6s. 9d.
Ys, to 15s.
155. to 16s.
155, to 23s.
3tis. to H0s.
Ts. 6d. to 8s. 3d.

VEGETABLES -TURBOT STREET MARKETS.

Asparu.gnq, per dozen bundles
Beans ('rench), per sugar bag
Beetroot, per dozen bundles
Cabbsgm\. per dozen 7
Carrots, per dozen bunches.
Cucumbers, per dozen ...
Lettuce, per dozen ... .
Marrows, per dozen

Peas, per sugar bag

Potatoes (Sweet), per sngar bag
Pumpkins (table), per doz.
Rhubarb, per bundle

'l‘omutm's iprime), per quarter case
Tomatoes (i: ferior), per qua.rter case
Turnips (Swede), per ewt. . o

2s. to 11s.

2s. Gd ‘to tis.
1s. to 2s.
3d. to 1s. 6d.

1s. to 3s.
68, to 14s. Gd.
2:, Gd. to 4s. 0d.
2s. to 10s. 6d.

Bs. to 11s.
1<, to 5=,
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SOUTHERN FRUIT MARKETS.

JANUARY,
Article,
Prices.

Bananas (Tweed River), per double case 15s.
Bananas (Queensland), per double case. 20s. to 255,
Bananas (Fiji), per duuﬁ case ... ;
Cape Gooseberries, per case &
Lemons, per bushel case ... 9s. to 12s.
Mandarms per case 4s. to Bs.
Oranges (common), per bushel case ... 208, to 25s.
Oranges (Navel), per bushel case 16s. to 18s.
Passion Fruit, per half bushel case 5s. to 8s.
Pineapples (Queensland), per double case " 20s. to 25s.
Pineapples (Ripley), per double case ... 10s, to 14s.
Pineapples (common), per double case ... 10s. to 14s.
Tomatoes (Queensland), per quarter case 12s. to 20s.

PRICES OF FRUIT—TURBOT STREET MARKETS.

Apples, Eating, per bushel ease ... | 8s. to 19s.
Apples, Cooking, per bushel case w | 3s. to 9s.
Apricots (prime), per half bushel case . . o 2s. to 8s.
Apricots (inferior), per half bushel case 2s. Lo ds.
Bananas (Cavendish), (%)er dozen ., Ld. to 10d.
Bansnas ( Sugar), yer dozen 4d. to 10d.
Bananas (Lady’s 1uger) second quuhty per dozen ...
Bananas (Lady's Fmger}, third quahtv, pel dozen )
Cherries, per tray ... = 12s. Lo 16s.
C‘ocﬂanuts per sack = £1 8s.
Grapes, per lb. ., 3d. to 6d.
Cape Gooseberries, pel quarler bushel case
Lemons (Lisbon), per quarter case 5s. to 8s.
Mandaring, per case
Mangoes, per ease ... i 3s. to 6s. 6d.
Neetarines, per quarter case ... s 3s. 6d. to Os.
Oranges (second aTop) 1s. tid. to 3s.
Papaw Apples, per fray ... 2s. to 4g. 6d.
Passion Fruit, per qu*u*ter case 4s. 6d. to 9s.
Peaches, per quarter case . 1s. 6d. to 6s.
Pmeapples (smooth), per case .., e == o tis. to 9s.
Pineapples (rough), per case o e 3s. to 8s.
Pineapples (Ripley Quecu), per ease ... . 1s. 6d. to 5s. 6d.
Plums, per case .. o 1s. to 5s. 6d.
Ruckmewm, per dozen ... 1s. to Bs.
‘Waler-melons, per dozen ... i 1s. to 12s.

TOP PRICES, ENOGGERA YARDS, DECEMBER, 1920.

DECEMBELR,
Animal, -
Prices.
Bulloeks ... W £18 5s. to £21 15s.
Cows .. | £14 28, 8d. to £16 5=,
Merino Wethers... 32s. 9d.
Crossbred Wethers ; 39s. 6d.
Merino Ewes ... i 26s. 3d.
Crossbred Ewes ... . 32s. 9d.
Lambs 27s. 3d.
Pigs 1Backfatters) £7 1.
Pigs (Bacon) ... £5 Us.
Pigs (Porkers) ... £4 10s.
Pigs (Suckers) ... T i £l Ts.
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RAINFALL IN THE AGRICULTURAL DISTRICTS.

TABLE SHOWING THE orF DECEMBER

QUEENSLAND AGRICULTURAL JOURNAL.

AVERAGE

HAINFALL FOR THE

MoxTH

86

IN THE

AGRICULTCRAL Distriors, ToGRTHER WITH TorAu RAINFALLS DURING DreeMrrr, 1920
AND 1919, roir CoMPARISON,

AVERAGE ToraL AVERAGE Toran
RamnwaiL n.uuru_.l.. RAINFPALL, RAINVALL.
Dirisions and Stations. - ¥o. ot ) 3 Divislons and Stations. Yo, of
Years’' | Dec., e, Years' | Dee., | Dee.,
D, B.e-l 1980, | 110 Dec. | " pg. 13;0 IE;‘I?J.
cords. oords.
North Coast. South Coast—
In. In. | Im. continuerd : In, . | In
Atherton 733 | 19 871 1'18
Cairns 9921 | 38 | 837| 101 | Nambour ... G10| 24 | 367| 118
Cardwell 842| 48 | 4-28| 073 || Nanango ... 352 88 | 1°28| 043
Cooktown 707 | 44 G889 | 143 || Rockhampton 428 | 83 048 | 089
Herberton 66l | 83 785 | 077 || Woodford .. H32b| BH 2408 | 2740
Ingham 7116 28 | 6206] 126
ﬁminf&il 1029 | 39 531 ; gg
ossman ... 1266 | 12 9561 i .
Townaville ... 561| 49 | 121| 068 Dariing Dowms.
et AT
Emu B i 24 a0 5
Oenjeal Coass Jimbour .. 309| 32 | 088 186
i 378| 33 | 278| 093 | SETR o das| 4 | 2e4) 008
Bowen 437 49 | 2:19| 009 § The i ! b
- i .an || Toowoomba 411 48 410 197
Charters Towers 351 38 367 022 Warwick 344 | 353 240 | 1'62
Mackay 685 | 49 237| 014 3 -
Proserpine 865| 17 | 210| 027
St. Lawrence 420 49 | 002] 003 T
South Coast Roma s 2928 46 250 178
Biggenden .. 414 21 3:66| 045
Bundaberg 427 | 37 |1059| 005| State Farms, &e.
Brisbane 487 | 69 2:57 | 1'58
Childers 479 25 790 | 022 | Bungeworgorai ...| 236 [ 163 | 1'20
Crohamhurst 782 25 | 809| 0445 || Gatton College ...| 3°32| 21 | 214 182
Esk ... 420 | 33 166 | 201 || Gindie . 24681 21 149 | 0562
Gayndah we| 391 49 698 | 053 || Hermitage 276 14 2381 173
G?rm ia = | D68 DO 307 | 006 || Kairi e | TUB 6 079
G shouse M’tains | 64| 12 2771 126 | Bu Hxperiment
Kilkivan ... | #10| 41 8317 | 004 tation, Mackay | 8§25 | 23 2404 | 004
Maryborongh 439| 49 |(1008| 010 Warren ... | 313| 6 | 140| Nil

Nore.—The averages have been compiled trom official data during the periods indicated; but the totals
for December, 1620, and for the same period of 1919, having been compiled from telegraphlc reporis, nre

subject to revision,

GEORGE G. BOND, State Meteorologist.

COST OF A COTTON SEED OIL MILL.

The ““South African Sngar Journal’’ (Dee., 1920) states the cost of an up-to-
date oil mill erected in South Afriea to make crude oil only would be about £900-
£1,200 for each ton of seed to be crushed per day of fwenty-four hours. The smallest
In addition to this,

workable plant would be one of & fto 10 tons eapacity.

considerable working eapital would be required.

L
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Yarm and Garden Notes for March.

Fimip.—Take every opportunity of turning up the ground in readiness for sowing
and planting winter erops. The main erop of potatoes should at once be planted.
As the growth of weeds will mow be slackening off, lucerne may he sown on deeply
cultivated soil. The latter should be riech and friable, with a porous subsoil. The
land should be thoroughly pulverised. Do not waste time and money in trying to
grow lucerne on land with a stiff elay subsoil. Prepare the land a couple of months
hefore sowing, eare being taken to eross plough and harrow before the weeds have
gone fo seed, This ensures a clean ficld, Sow either broadeast or in drills. In the
former ease, 20 Ib. of seed will be required; in the latter, 10 1b. A good stand of
lucerne has been obtained with less quantities. Should weeds make their appearance
before the plants have sent down their tap roofs, mow the field. Before they ean
again make headway enough to do any damage, the Incerne will be strong enough to
hold its own against them. Harrow and roll the land after mowing. Gather all
ripe corn. If is now too late to sow maize, even 90-day, with any eertainty of
harvesting a erop of grain. Rye grass, prairie grass, Rhodes grass, oats, barley (in
some distriets, wheat), sorghum, vetches, carrots, mangolds, and swede fturnips may
be sown. In Northern Queensland, sow tobacco seed, cowpea, carob beans, sweet
potatoes, opium poppy, &e. How anatto, jack fruit, and plant kola-nut eutfings.
Some temperate zone vegetables may be planted, such as egg plant, potatoes, d&e.
Coffee-planting may be eontinued. Harvest kafir eorn and paddy. Cotton picking
will now be in full swing. Pick eleanly, and expose to the sun for a few hours before
storing or baling. Piek none but fully ripe bolls,

Trower GarpEN.—Now is the time to plant out bulbs. A complete garden could
be furnished with these charming plants, which are to be had in every eolour and
variety, Amongst the many are—Amaryllis, anemone, arum, babiana, erinum, crocus,
freesia, ranunculus, jonquils, iris, ixias, gladiolus, narcissus, jacobean lilies, tigridia,
tritonia.

All buibs like well-drained, somewhat sandy soil, with a plenfiful admixture of
leat mould. Herbaceous plants and annuals which it is intended to raise from seed
should be gown this month. Such are antirrhinums (snapdragen), asters, eornflowers,
dianthus, larkspurs, daisies, cosmea, candytuft, lupins, gaillardias, godetia, mig-
nonette, poppies, pansies, phlox, sweet peas. Cannas now planted will require plenty
of food in the shape of liquid manure. Put in euttings of carnations. Chrysan-
themums require attention in the way of disbudding, staking, wafering with Tiguid
manure, &e. Growers for exhibition will thin out to a few buds and profect the flowers
from rain and gon. Dahlias should be looking well. To secure fine blooms, disbudding
should be done

Now, as to elimbers which may now be planted. These are—dAllamanda Schotii
(beautiful yellow), Antigonen leptopus, a eharming cerise-coloured climber; Aris-
tolochia elegans, handsome as an orvchid and easily grown; Aristolochia ornithocephala
(Dutehman’s Pipe), very curious, large, always attracts attention; Asparagus plumosa
grows in any shady place; Beaumontia grandiflora, splendid white flower, grand
for a fence, will grow 50 ft. high; Bignonias of several kinds; Bougainvilleas, with
their splendid leafy pink and purple flowers, rapidly elothe a fence or unsightly shed
with a blaze of blossom; Quisqualis indica, a fine erceper, flowers pink, changing to
white; Wisteria, purple and white, Most beauti*ul is the Bauwhinia scandens, rarely
seen about Brishane. We grew a plant of this elimber at Nundah, and it soon eclosed
in the front of the verandah for a distance of over 80 ft. The leaves are very small,
and in the flowering season il presents almost a solid mass of beautiful round bunehes
of hlossoms, something like the hawthorn bloom—pink and white. It seeds freely,
but the seeds are diffieult to germinate, and when they have produced a plant it is
still mqre difficult to rear it. A rooted sucker from the main stem will in all pro-
bability grow.

Kireunn GArpEN.—During this month a very large variety of vegetable seeds
may be sown in readiness for planting out where necessary in the antumn, which begins
on the 20th of Mareh. All unoceupied land should be roughly dug, and, when required,
add well-decomposed manure, Transplant eabbage, caulifiower, celery, &e.  How
french and broad beans, beet, earrot, turnips, radish, eabbage, cauliflower, cress,
peas, onions, mustard &e. Former sowings should be thinned out and kept clear of
" jveeds. Muleh ronund melon and cuecnmber beds with a good dressing of long stable
manure, as it assists in keeping the fruit clean and free from damp. Cucambers,
melons, freneh beans, and tomatoes ghould be looked for every day amd gathered,
whother required or not, for if left on the vines to perfect their seeds, the planis
will soon cease to be productive, or will form inferior, ill-sh#ped, and hence nnsaleable
fruoit.
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Orchard Notes for March.

THE SOUTHERN GOAST DISTRICTS.

The marketing of the main crop of pineapples will continue to oceupy the
attention of growers; and as it is probable that the plantations have been allowed to
get somewhat dirty during the previous month, they should be cleaned up as soon asg
over the c¢rop has been got off. The finit of the mew erop of citrus fruit will be
showing signs of ripening towards the end of the month; and as the fruit during this
period of its growth is very liable to the attack of inseet pests of various kinds, it
is important that steps should be taken to prevent loss arising from this cause as far
as possible,

Large sucking moths of several kinds attack the fruit as soon as it shows signs of
ripening; and as they always select the first fruit that shows signs of eolouring, it is
a good plan to gather a few forward fruit and to ripen them up guickly by placing
them on a barn floor, and covering them up with bags or straw. They will turn
colour in a few days, and develop the characteristic scent of the ripening fruit. The
fruit so treated should bhe hung up in conspicuous places in the orchard as trap-
fruit, as not only will it attraet the moths, but also the fruit-flies. The moths will be
found clustered round the trap-fruits in large numbers, and ean then be easily
caught and destroyed. Fruit-fly will also puncture such fruit; and if the fruit is
destroyed before the Iarves reach maturity, a later erop of these insects is prevented
from hatehing out. Fruit-flies may also be eaught in large numbers hy means of such
arfificially ripened fruits. The fruits are smeared with tanglefoof, and hung about
the orchard. The fly, attracted by the colour, settles on the fruit, and is eanght in a
gimilar manner to house-flies on specially prepared sticky paper. These simple
remedies, if e¢arefully carried out, will result in the destruction of large numbers of
sucking moths and fruit-flies.

The yellow peach-moth that does such damage to peaches in spring, and that
attacks eorm, sorghum, cotton bolls, custard apples, and many other plants and fruits,
often does a lot of damage to eitrus fruits. It acts in a very similar manmer to the
second or later generations of the codling moth or pomaceous fruits, in that it lays
its eggos where two fruits touch, under the shelter of a leaf on the fruit, at the stem
end of the fruit, and, in the ease of navel oranges, in the navel itself; in fact, any-
where that there is a likelood of the egg mot being disturbed. The egg hatches out
into a small spotted caterpillar, which eats its way into the fruit, eausing it to ripen
prematurely, apd fall off, Where two fruits touch, it often eafs into an destroys
both, and it frequently leaves one fruit to go and destroy a second. It is a very
difficult insect to deal with, owing to the number of fruits and plants on which it
lives; buf, as far as eitrus froits are eoncerned, the beést remedy is undoubtedly to
spray the fruit with a remedy that will desiroy the young insect when it starts to
eat the skin of the fruif. Bordeaux mixture has been found efficaciouns, but I am of
opinion that spraying with Paris green and lime, Kedzie’s mixture, or arsenite of
lead, will also have good results. The latter poison is, in my opinion, well worth
giving a thorough test, as it sticks to the fruit and leaves for a long time. Bordeaux
mixture, either alonme or in conjunetion with Paris green or Kedzie’s mixture, is,
however, a good remedy, as not ounly will it destroy the lars or prevent the moth
from attacking the tree, buf it is also the best remedy for black brand or melanose,
as well as tending to keep all other fungus pests in check. Tight fruit-fly systemati-
cally—both by means of the sticky frnit already recommended and by gathering all
fly-infested fruit, such as puavas, late mangoes, kumquats, &e., ns well as any oranges
or mandarins that may have been infested, as if kept in eheck now there will be little
loss throughout the season. A Iittle fruit will be marketed towards the end of the
month. See that it is gathered and sweated for seven days hefore marketing, and
don't gather it too immature. Beauty of Glen Retreat mandaring are often gathered
and marketed as soon as they shows signs of colouring. They the then as sour as a
lemon, and anyone who is unlucky enough to buy them will steer off mandarins for
some time fo come, This variety should mot be gathered till thoroughly ripe, as
when marketed in an immature state it spoils the marketf, as it puts people off eating
citrus fruit.

Clean up the orchard after the summer rains, and have everything ready for the
marketing of the erop. See that there is a good supply of clean, dry case timber on
hand, as one of the greatest scources of loss in shipment is packing fruit in green eases.

Strawberry planting can be done throughout the month, Plant sueh berries as
TFederation on the lowest ground, and Aurie, Anetta, Trollop’s Vietoria, and Glen-
field Beauty on warm, well-drained soils. Prepare the land thoroughly, so that it is
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in ]_)m_'fcct tilth, and in a fit state t¢ retain moisture well; as on this, as much as
anything, the success of the erop depends. Where new orchards are to be planted
get the land ready—not the clearing, which should have been done months ago buf
the working of the land, as it is advisable to gef it thoroughly sweetened before
putting the trees in, '

THE TROPICAL COAST DISTRICTS.

The Notes for February apply equally to March. Keep down weed growth, and
market‘ any sound citrus fruits, Clean up the orchards as well as possible, and
keep pines clean. Get land ready where new orehards are to be set out, as tree-
planting ean he done during April and May. Pines and bananas can still be planted
as they will become well established before winter. f

THE SOUTHERN AND GENTRAL TABLELANDS.

Finish the gathering of the later varieties of deciduous fruits, as well as grapes.
Clean up the orchard, and get ready for winter. Get nmew land ready for planting;
and where there are old, dead, or useless trees to be removed, dig them out and
leave the ground to sweeten, so that when a new tree is planted to replace them the
ground will be in good order.

In the drier parts, where citrus trees are grown, keep the land well worked, and
water where necessary.

TO WATERPROOF GCLOTHES.

SOME TRIED RECIPES FOR HOME TREATMENT.

In addition to what has already been published in the ‘‘Queensland Grazier’”
recently on this subject, the following might prove of use:—

“Myery woman desires to be well dressed, but this very matural wish is not
always easy to satisfy. For this very reason one eannot dispense with a maekintosh.
‘We can never depend on the weather, and it is not wise, with a limited wardrobe,
to run the rigk of having new elothes rnined through a heavy and unexpected down-
pour from which they would have been safely protected under a sensible all-envelop-
ing raineoat.

““A really strong mackintosh thaf will stand any amount of hard wear and
remain waterproof to the last is quite inexpensive to buy, and a reliable method of
making one for herself is sure to be a weleome suggestion to any woman whose purse
is slender.

““Pirst buy some strong unbleached ealico at about 7d. a yard, and get a good
pattern of a loose rainproof coat which ean easily be obtained—publications devoted
to matters of feminine interest giving patterns. The pattern should be ecarefully
studied before setting to work, as the discouraging experiences of many an amafeur
dressmaker is but the result of lack of attention in this respect. Do mot stint the
stuff, as it is better to have such a eoat foo loose than too tight.

““When completed, dampen it theroughly and voll it np for a few hours. Now
take 2 Th. of white lead paint ready mixed (at about 4d. per Ib.), and fo thin it
down to the right consistency add to it a pint of raw linseed oil (6d. per pint).
The mixture should he liquid, but do not, however, make it as weak as water. Apply
one coating, and lay out the coat on a flat surface for about an hour, then hang if
up to finish drying. )

{‘Repeat the process three or four times, allowing each coating of paint to dry
thoroughly before adding another. After this treatment the eoat should be eoff,
pliable, as well as rainproof, and as durable as if it bore the label of a good house
of waterproof makers.

¢t perfect waterproof can also be obtained by soaking any woollen material for
twenty-fonr hours in a liquid prepared by adding one gallon of cold water to 4 Ib.
each of sugar of lead and alum. Sfir in the alum and sugar of lead, and allow to
stand, stirring oecasionally all day. Then pour off into a clean pail or fub, and into
this put the garment. At the end of the twenty-four hours do not wring, but merely
hang np in the shade and allow to drip dry. The process does not in any way stiffen
the material, The quantity given would be sufficient to waterproof a skirt. For a
mackintosh it svould he well to double the amount, as there should be sufficient liquid
to entirely cover the stuff.

¢Riding habits thus made rainproof, at the cost of a few pence, are invaluable
in the country.’’
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SEED TESTING.

Samples of any seeds purchased or offered for sale as seeds for
sowing may be sent to the Department of Agriculture and Stock for
examination.

WEIGHT OF SAMPLE TO MATL.

Wheat, Oats, Barley, Maize, Rice, RyL Peas, Cowpeas,
Beam Tares .. i : i £ i 8 0%

Millet, Sorghum, Sudan Grrass, Panicum, Bueckwheat,

Lucerne, Clover, Linseed .. s s <4 .. 4 oz
Rhodes, Paspalum 5 % : = ? i 1% oF
Turnip, Cabbage, Parsmp Carrot, and Vegetable Seeds of

like size % 4 s .. % oz
All Seeds other than those included above .. o enl Bgz
Vegetable Seeds in made-up packets .. N i .. 3 packets

In the case of samples containing a large amount of Foreign
Ingredients, it is advisable to send double the weight mentioned.

When drawing a sample be careful to obtain a quantity from the
top, bottom, and middle of each bag. These should be theroughly mixed
to ensure the sample being uniform.

The name of the seed, quantity that the sample represents, also
name and full address of the sender, should be on every sample.

If the result of the examination is required for purposes of sale,
a fee of 2s. 6d. per sample will be charged.

No charge will be made to Farmers sending in samples of seed
which they have purchased as seed for sowing, providing the following
particulars are given:—

Vendor’s name and address.
Name of seed.

Quantity purchased.

Date of delivery.

Locality where seed is to be sown.

Name and address of purchaser.

Samples, with covering letter, should be addressed to—

UNDER SECRETARY,
DEPARTMENT OF AGRICULTURE AND STOCK,
BRISBANE.
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ASTRONOMICAL DATA FOR QUEENSLAND.
Tmes Compuren By D. HGLINTON, F.R.A.S.

TIMES OF SUNRISE AND SUNSET.

AT BRISBANE. PHASES OF THE MOON,
e e ECLIPSES, &e.
ot 3 e . . (The times stated are for Queensinnd,
0211  JAnvany THBATARYS MARCH ARGIL, New South Wales, and Vietorin, where the
i - clock time is identical).
H. M,
Dato.| Bises, | Sotd, | Rises, | Betn. | Riges,) Bets, | Rlsed, | Sath | 0 Jan. @ New Moon 3 27 p.m.

17 ,,  ( FirstQuarter 4 31 p.m.
457 | 645 | 522 642 | 541 | 620 | 558 | 546 (22 » O FulMoon 9 8am,
458 | 645 | 322 | 641 | 541 | 619 | 538 | 545 sap;;won’m?ﬁl‘f;:t:: o
450 | 645 | 528 | 641 | 542 | 618 | 569 | 5414

350 | 646 | 524 | 640 | 548 | 617 | 570 | 543
50 | 646 | 524 | 640 | 548 | 616 | 60 | 542 | S Feb. @ New Moon 10 37 pom.
51 | 646 525 | 639 | 544 | 615 | 60 | 501 ;g 5 é];‘:fltﬁwe’ fzg e
52 | 647 | 526 | 638 | 5045 | 614 | 61 | 5420 # el Sl &)
59 647 | 5271 6338 | 545 | 613 | 61 599 Apogee on 6th. Perigee on 21st,

58 | 647 | 527 | 697 | 546 | 612 | 62 | 538
10 | 54 | 647 | 528 | 636 | 546 | 610 [ 62 | 587 | 1 Mar. p Last Quarter abt. m’night
55 | 647|520 | 6:36| 547 | 69 | 63 | 585(10 ,, @ NewMoon 4 9am.
55 | 647 530 | 695 | 547 | 68 | 68 | 581 (17 , € FirstQuarter 1 49 pam,
56 | 647|580 | 634 | 548 | 67 | 64 | 583 |2% » O FullMoon 6 19am.
87 | 647|531 688|548 | 68 | 64 | giga |31 » 3 LestQuarter 7 18p.m.
58 | 647 |5982| 638|549 | 65 | 65 | 581 | Apogeeonsth. Perigoe 21st.

59 | 647 | 532 | 692 | 549 | 64 | 65 | 5:30
59 | 647 | 533 [ 631 | 560 [ 63 | 6% | 590 | § Apr. @ New Moon 7 5p.m.
516 | 647 | 534 | 6:30 | 550 | 62 | 66 | 599 |15 ,, ( FirstQuarter 8 12 pm.
5491 | 647 | 534 | 630 | 551 | 61 | 67 | 528 (22 ,, O Full Moon 5 50 p.m.
512 | 646 | 596 | 6:20 | 551 | 60 | 67 | 527 |30 ,, D LastQuarber 2 8 p.m.

- T - B

[
B

512 | 646 | 580 | 628 | 5562 | 5HY | 68 | D2 | Apogee on 2nd and 30th. Perigee on
518 | 646 | 596 | 6:27 | 5062 | 5:58 | 68 | g5 (TTMaLSpm.

5 4% . . i . o« 59,

514 | 645 | 597 5 9‘: 553 ? b7 | 69 _: 24 SOLIPARS.

595 | 645 | B'38 | 620 | 553 | 566 | 60 | 523 | An Annuler Eclipse of the Sun visible in
515 | 640 | 588 | 624 | 554 | 555 | 610 | 592 ‘I;I;r‘:h;:; 1{:;:'::\.;31}"” not in Australin will
5716 | 644 | 539 | 623 | 664 | 553 | 6710 | 521 | An Eclipse of the Moon will occur on

517 | 644 | 540 | 622 | 555 | 562 | 611 | 520 EAcr{;‘li‘gg?d,whanthuMwnwl]lﬂsalobully

518 | 644 | 540 | 621 | 556 | 551 | 6:11 | 520

5119 | 643 | ... . | so6!| 50| 612 | 519 | The Planets Veous, Mars, and Urnous
will be r«murkably close together npparen-
520 | 643 | .. .. | BB6 | 549 | 6-12 | 518 |tly on Janusry Sth, and will form n fine
eelestinl pioture with the Moon on the 13th,

EERBRESERRBEREEBEREREGRE

52l | 643 | ... . | 56T | 548 | .. i

For places west of Brisbane, but nearly on the same parallel of latitude—27} degrees 8.
—nadd 4 minutes for each degree of longitude. For example, at Toowoomba the sun would
rise about 4 minutes later than at Brisbane if It were not for its higher elevation, and at
Oontoo (longitude 141 degrees E.) about 48 minutes later.

At St. George, Cunnamulla, and Thargomindah the times of sunrise and sunset will be
about 18 m., 30 m., and 38 minutes respectively, later than at Brisbane.

The moonlight nights for each month can best be ascertalned by noticing the dates when
the moon will be in the first quarter and when full. In the latter case the moon will rise
somewhat about the time the sun sets, and the moonlight then extends all through the night;
when at the first quarter the moon rises somewhere about six hours before the sun sets, and
it s moonlight only till about midnight. After full moon it will be later each evening before
it rises, and when in the last quarter it will not generally rise till after midnight.

It must be remembered that the times referred to are only roughly approximate, as the
relative positions of the sun and moon vary conslderably.

[All the partieulars on this page were computed for this Journal, and should not he
reproduced without acknowledgment.]



