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Vor. XT. JANUARY, 1919. Parr

THE “QUEENSLAND AGRICULTURAL JOURNAL.”

TO OUR READERS.

in July, 1897, the ‘‘Queensland Agricultoral Journal”  was
lannched by the then Minister for Agrieulture, the llonourable A. J.
Thynne, and the New Yecar 1918 seems a fitting occasion for a short
review of its career of over twenty-one years. We are justified in
helieving that during that period the Journal has met with the
ungualified approval of its readers, who comprise not only Queens-
landers, but residents in every part of the globe. Thus we hear of i
heing found on the tables of North and South American and (lanadian
farmers, in the town and country homes of India, China, many Kuropean
countries, in Afriea, and in the Dominions of the British Empire, where
it is greatly appreciated. The sole aim has been from the outset to fill
the pages of the Journal with useful and instructive articles bearing
upon agricultural, pastoral, horticultural, and other iural pursuits, and
those mainly from the pens of contributors who are specialists in the
various subjects they have written upon. Many very valuable contri-
butions have been received from pastoralists, farmers, and others giving
their own cxperience of mew methods of cultivation, of the cffects of
different manures. irvigation, &e¢., also on cxperiments with new pro-
ducts.  Many good inventions and ingenious contrivances for labour-
saving have thns emanated from workers on the land. Information
on such and kindred subjects have been and will be welcomed by the
oditor. Farmers ave a busy people, and arc apt, after a hard day’s
work, to be more inclined to rest than to sit down and write. There
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~are also some who do not like to write because they think they are

not equal to writing a mewspaper article. We do not ask for an
claborate article. Just give us the rough idea, and we will do the
dressing-up part. There is many a gem of thought, many a brilliant
idea lost to the world because the originator of it is possessed with the
idea that he eannot clothe it in sufficiently fine language. If you have
the good idea, never mind the language or the composition or the
spelling. Leave that to us, and let your ideas be given to the world.
Think how many people you may thus benefit. Every month the
Department sends out several thousand copies of the Journal to various
households all over the State, at the price of postage only. We may
suin. up the whole matter of agrieultural education by the State, by
saying that the objeets the Department chiefly desires to promote are:—
The education of hoth young and old in the technical and practical
knowledge of Agriculture, Dairying, Poultyy-raising, Stock-breeding,
Frutt-growing, and kindred industries, and the formation of associations
and bodies of farmers both for the attainment of objects of material
importance to their welfare, and for providing an adequate means of
glving expression to the general sense of that important section of the
community.

A COUNTRY ROAD BOARD FOR QUEENSLAND.

Tn reference to the demand for the establishment of a Country Road Board for
this State, the ‘¢ Parmers’ Gazette’” for 22rd November quotes the following from the
““Queensland Times’” (Ipswich and West Moreton) :—

““Phe suggestion is one which is certainly deserving of very serious consideration
at the hands of all interested. If due consideration is given to the matter, it is
quite within the bonnds of possibility that something will evolve thercfrom of a
practical and beneficial character. The whole commnnity is interested in the develop-
ment as rapidly as possible of all our industries, If is generally admitted that it
will be the success of our primary producers which will constitute the foundation of
our national advancement. With natural advantages the State is liberally endowed.
Not the least of these are the vast tracts of rich country which, in course of time,
must be rendered productive, unless, meantime, they are ‘captured’ by a ‘foe’ like
the prickly-pear. Development wonld be considerably stimnlated if some workable
scheme were devised by which at least reasonably trafficable roads conld be con-
structed between the main higlhways—the railways—and the producing areas.
Progpeetive settlers see no inducement to take up land in a new district if the
prospects of being able to eonvey their produee to market are remote because of the
lack of road accommodation. Some time ago, when urging the consideration of the
matter upon the Government, Mr, . J. Diddamms, of Brisbanc, who has taken a very
keen and active part in local governing matters, made the point that, with adequate
railways and main and developmental roads capable of carrying the ever-increasing
traffic economically, safely, aud with the least possible delay and discomfort, the
revenue of the State would advanee by leaps aud bounds. There is certainly much
in the contention, and it constitutes a very sound reason why there shonld be no
unnecessary delay in giving serious counsideration to the matter with a view to the
creation of some workable scheme. This is one of many methods by which the
devclopment of the rural industries can be fosterved.”’
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Agriculture.

GOOD ROADS.

The road question is one of vital importance to farmcrs living at any distance
from a railway station, and there are many splendid arcas of’ avable land in all
parts of the State which would beeome important centres of agricwltural activities
were it not for their inaccessibility, owing to the want of roads of ecommunication to a
railway. Some twenty-one years ago the Hon. A. J. Thynne, then Minister for Agri-
cufture in this State, took up this question of road-making, and a series of articles
on the subject, penned by him, appeared in the ‘* Queensland Agricultural Journal”’
(Vols. XIV. and XV., 1904). A good article on road-making in fanning districts
was also pnblished in Vol. XXI., 1908.

It will be interesting to farmers in the distriets alluded to by My, Thynne to
note how the pioneers of the agricultural industry fared then, owing to the want
of roads fen ycars ago:—

¢¢ Tn the days when the Romans, under various cmperors, extended their conquests
to other lands, they invariably gave great attention to thie construction of good
military roads, especially in countries which they permanently occupied. These roads
were s0 well constructed that they have lasted for over eighteen eenturics, and are
as good to-day as when the Roman generals, the soldiers, and the conquered peoples
lahoured at them. To coustruct such roads at the present day wonld be out of tho
question, for the cost of them would be prohibitive, no forced labomr heing available,
as it was in Cwmsar’s day. Neither ave such splendidly built roads mnecessary for
ordinary country traffic. But, whilst we have been expending our encrgies and large
sums of money in establishing an excellent railway system, we have most shamefully
neglected our high roads. Time was when high roads and bridges were made, built,
and maintained by the Government, and the main roads, at least, were kept in a
good state of repair, because momney could gemerally be found to earry out such
public works, and to maintain them afterwards. The building of railways to the
interior cansed negleet of the main high roads. Coaches and wagons, bullock and
horse teams being discarded fov railway carriage, it was deemced no longer uceessary
to keep the rvoad in repair. When the old road boards were done away with, there
was 1o one to atteud to the matter, and travelling by road became fraught with
discomfort, damage, and danger. Nearly 100 years ago the United States Govern-
ment was engaged in projecting and building extensive systems of public highways
to develop the resources of the country, and probably that policy would have been
continued but for the rapid growth of railway systems that seemed Detter adapted
to the nceds of the expanding business and the inercasing ftrafiic of the country.
Witlin recent years there has been no adcguate system for maintaining the high-
ways in that country, and, as an American journal puts it, ¢ their condition in this
age of gencral development is a disgrace to a civilised nation.’

¢ Now, an Office of Publie Road Inguiries has bheen cstablished through the
Department of Agriculture, and this office is maintained by yearly appropriations
from the public Treasury, resulting in great good in promoting road improvement,
and there has been an inercasing demand upon this office, not ouly for achieving aid,
but for material assistance. In responding to the people’s call for Govermment aid,
there has been made a safe and healthy beginming, and the time is opportune for
enlarging and cxtending the work in that eountry.

““Tn our State of Quecusland the making and maintaining of the roads devolves
upon the Shire Councils, who are empowered to levy rates for these purposes. In
many parts of the couulry, such as in mountainous districts, as, for instance, in
the Blackall Range and Main Rauge, and on vast stretches of deep alluvial or
voleanic plains, such as the Darling Downs, the formation of good solid high roads
is beyond the means of the Shive Councils, whose funds have many other calls npon
them. A great many nccessary public works in the various shires have to Dbe
carried out by the aid of loans from the Govermment, but these loans have to be
repaid, together with interest. If loan after loan is granted, and vepayment deferred
to the Greek Kalends, then it practically amounts to the work being done, as in olden
times, by the Government. It was precisely to avoid this that, together with other
reasons, local govermment was established. The old system gave vise to many abuses
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aud casily obtained grants for loecal purposes were often diverted from the objects
tfoy which they were infended, and expended in some other dircetion. In some
distriets, the roads are a credit to any country, but when the highways ave in sueh
exceflent order it will be found that the local conditions are all favonrable to
inexpensive, yet effective, road construction. The greatest trouble about roads exists
m the farming districts, and in many of them voad-making is limited to throwing
up a heap of hlack soil, and building enlverts over the worst gullies. Metalling the
black soil road is useless nuder such eonditions, and the Shire Councils arc not in a
sufficiently flonvishing condition financially to incur the great expeuse of properly
* building” roads over the vich alluvial plains. During a continuaunce of drvy weather
there 3s mo trouble .with the plaius roads, unless it be in distriets where they aro
badly eat up by timber wagons; but in wet weather travelling by wheeled vehicles
is next door to impossible. A glance at the illustration on another page, of a road in
the Maroochy distriet, will show the sea of mud and water the uphappy settler must
straggle through to reach the vailway. The worst roads in this State are, as stated,
in the hill country and on the blacksoil plains. It is possible to ride or drive over
the latter during heavy rains; but when the soil begins to be less saturated,
travelling, if not impossible, is exceedingly hard on horses and bullocks employed in
wheeled traffic. In the mountainous country the farmer has to contend with very
steep gradients, as well as with decp, adhesive mud. In the Blackall Range the
ploneers of scttlement were the timber-getters. Their bullock teams drew the logs
from the serub by the nearest route, irvespective of steepness, as the road to the
railway is all down-hill, and the teams returning with empty wagons were able to
negotiate the steep bush tracks. When the farmer came along, however, to scttla
on these lands, the question of roads became a very serious one. But those responsible
for opening voads for the farmers contented themsclves with improving the old
bulloek tracks, by taking out a few stumps, cutting down a very bhad sidling, leaving
a4 road so narrow us hardly to allow two carts to pass each other, And even where
the worst steeps were redueed by heavy cuttings, the gradient in several places
is Tin 2. We have only lately seen a bulloek dray, empty, drawn by sixteen hullocks,
stopped twice on one of these long, steep hills, to rest the animals. Those who are
leavued in the traction power of draught animals have proved, by incontestible
figures, what actual force has to be expended by a horse in drawing a certain load
oun level and on steep roads. Tt appears, by tables published by the Department
of Agriculture of the United States, that a horse can exert a traetive force of 83.33 1h.
tor ten conscentive hours at the rate of 3 miles per hour. This means that he can
move a ton for 30 miles in ten hours over a smooth, wellmade gravel road. But
taking a grade of 1 in 30 he can only move it 11 miles. Tf the gradient is increased
to 1 in 10, he could only move it 5 miles. Jow far could he move a ton on such
a road as that from Nambour to Dulong-—where the gradients are so very
steep? He conld not move it at all. A settler at Mapleton has been
bringing cedar in flitehes down this range. His load, with four horses, does not
exceed 600 ft. The distance is about 9 miles, and it takes the best part of two
days to go and return. We do not enter here into the question of wear and tear
on harness and wagon, which must be considerable. Then there is the loss of time
fo the driver. That is of as great importance as any other factor in the business.
There ave three ways of improving this state of affairs. The existing roads where
these excessive gradients occur could be divided into seetions of steep and level.
[f short level stretehes were to suceeed short pinehes, before the strength of a team
is exhgusted by a long pull, the cattle would be on level ground, and there recover
breath and move casily on to the next short steep to be negotiated. Thus the top
oif flre range would be reached in shorter time, and with greater ease to the ecattle.
The second plan is to abandon the road where these steeps oceur and contour the
ridges. There is a picee of country running below the pinches we mention, where
a road eould be earvied in 2 or 3 miles, which would not have a gradient of more
than 1 in 30, and which wounld, in even a shorter distanee, reach the objective point
beyond the ridges. This is only a single instance of many mountainons voads in
the State which we could point out. The third and best way of overcoming roads in
gradient difficulty is the narrow-gange tramline. Such a tramline has now been built
in this partieular part of the range, and an 8-h.p. motor-car has taken a load of
5 tons up the range at the rate of 3 miles per hour. We believe that not even 1 ton
has ever been taken from Nambour to Mapleton by horse power and wagon.

f“As for the black soil plains, the building of roads, as we have pointed out, is a
matter of walure lovis, Stone and gravel are plentiful in many parts of the Darling
Downs, or of the Downs country of the Central and Sonth-Western districts, and
where such is the case execellent roads have been constructed, as witness the road
running from Warwick to Freestone and Swan Crecks. Many persons know that
for aJong time it was deemed impossible to make a road of any kind across Chatmoss,
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in England. Millions of tons of stone were emiptied into it to form a road for the
railway, only to be swallowed up in its bottomless abysses. Yet, to-day, the trains
run regularly across this shaking bog. The roadway was made of fascines, on which
the sleepers, rails, and ballast were laid, and the road is as solid and firm as if it
ran over rock. Our blacksoil plains are mot bottomless. But if the top erust is
broken, many more tons of broken metal would be required to form a firm road
than if it ran over a sandy plain. Here fascines would come in. The road conld be
formed, drains made on each side, the surface laid with fascines, as has been done
in the case of the training walls at the Hamilton Reach of the Brisbane River, and
on these fascines a firm roadway could be built. We propose to continue this subjeet
of good roads for farmers, as it is one of vital importance to them, and we shall
endeavour to throw all possible light on it, in the hope that eventually the proverb
about dropping water wearing away a stone will be realised in the determined effort
of all Bhire Couneils to provide easy means for farmers to bring their produce to
the various railways.’’

‘While much good agricultural land and land suitable for fruitgrowing and
market gardening is found in this State, in districts where the nature of the country
permits of the making of excellent roads at small cost, as, for ingtance, at Nundah
and Nudgee, Oxley, Beenleigh, the neighbourhood of Ipswich, and many other
favoured districts of Fast and West Moreton, as well as in some districts sueh as
Warwick, on the Darling Downs, by far the greatest portion of the finest agricultura)
lands in the hill distriets are almost inaceessible owing to the want of roads on
which reasonable loads can be carried by horse or automobile power, The cost of
ordinary road-making may be set down at about £800 or £900 per mile. A hill road
in mountainous conntry would cost considerably more. Then there is the constant
maintenance, for if a road is not kept in repair, especially when it is constantly
cut up by the wheels of timber-wagons, it might as well not be made, for a bush
road cut up into deep ruts and washed out by heavy rains is more useless and more
dangerous than the ordinary bush tracks which may be avoided by constant detours.
On a main road, the traveller is confined to the space between the watertables and
the fences, and caunot avoid ruts, holes, boulders, and bogs. So long as the wheels
of heavy wagons remain unchanged as to their narrow tires, so long will the cutting
up of the roads contiume, and the expenditure on repairs continue to be a scrious
burden on the taxpayer, ¥or, be it remombered, neither main road nor any other
roads branching from it bring in any revenue. Not only has interest to be paid
on the iuitial cost of construetion, but also that on the expenditure for repairs,
both to the road and to the bridges and culverts. There is no revenue to be derived
from these, cxeept by meauns of that velic of the dark ages—the toll-bar. The
imfliction of toll-bars would be justly resented by the travelling public.

Much wear and tear of roads would be avoided if all vehicles carrying heavy
loads, such as timber, wool, minerals, &c., were compelled to adopt a broad tire. In
some parts of the State the broad tive has been adopted with mueh benefit.

At the Agrienltural Conference in Maryborough in July, 1903, the Hon. A. J.
Thynne, M.L.C., read a most interesting paper on ‘¢ Queensland Country Roads.’’
During fhe discussion which followed, Mr. Atkinson, of Danderoo, said:—

‘ The question of road-making and good roads is a very big one, and the
difficulty our shirc couneils have lo encounter is the fact that they have so many
roads to attend to. Our shire counecil is in a pretty wealthy district, and has been
very sympathetic to the farmer. . . . . As for road-making gencrally, there
is no doubt that a lot of money is wasted for want of a little morve. Farmers
would help themselves if they adopted the broad tire. I am by trade a wheelwright
and coachbuilder, and can say that the general introduction of broad tires will do
as much as anything to solve the bad road difficulty. The broad tire is the very
best that you can put on fayrm lands, and when I started farming the first thing T
did was to build a dray with 4-inch tires. I wanted 5-inch, but there was a diffienlty
in getting them. Tt is the lightest dray in my part of the district, yet I can guarantee
to take on it a bigger load to the railway with one horse than any other man on the
conntryside. The local authoritics could do much to enconrage the use of broad
tires. If there were a tax put on all new 3-ineh tires, we should soon get wider ones.
When the wheelwright firm I was in first went to Hughenden, we found the 3-inch
tire was the standard, and we said to the woolmen: ¢ Go in for wider tires.” When
we left there we had instituted the 6-inch tire—the greatest rvoad-maker ever
introduced onto the blacksoil plains.”’

A wheel tax is also imposed in some districts, but still the problem of cheap,
usetul roads, in constant good repair, has not been solved. When a railway passes
through a country district, the main road is at once neglected, it being supposed that
people will naturally employ the railway for the carriage of heavy goods. And
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doubtless this is largely the ease; but railway stations and good sidings are not
built at every man’s sliprail, nor will a train pull up anywhere and cverywhere for
the pubic convenienee or inconvenience. Therefore, the main road is still required
to enable people living at a distance from a railway station to carry their goods to
and from it.

The remedy for this state of affairs lies in the substitution of light railways or
tramways for metalled or unmetalled roads. The cost of a tramline, on the narrow
2-foot gauge system, even in hilly country, does not amount to more than from £800
to £1,000 per mile, about the same as the cost of an ordinary road. But the tramline
service is productive of revenmue. Wherever tramlines have been built they have
usually paid their way, or, if they have not done that, they have gone so mear it
that the deficiency bears no proportion to the annual outlay on the highroads. The
cost of maintenance is also mueh less, once the line has been faithfully built. On
level country trams may take the place of trains, travelling, certainly, at less speed,
but, nevertheless, conveying goods and passengers in certainty and at regular times
to their destinations. The running of u train of tramecars capable of carrying from
20 to 30 tons would necessitate the employment of but two men, as in the case of
street cars. If those 30 tons had to be ecarried by wagons drawn by horses over
bad roads they would cmploy thirty horses and fifteen drivers. In heavy weather
aud on boggy roads the tcam could often not travel at all, but the tram train would
not be hampered with such considerations, except at such times as when heavy floods
oceur; and even then the tram has the advautage, as, even before the water has
completely left the track of a line in flooded country, the cars could rum, whereas
the wagons would have to remain until the sodden roads became hard enough to bear
their weight.

Mr. Thynne, in concluding his paper, gave a table of gradients between 1 foot
in 10 and 1 foot in 30, showing how much the hanling power of a horse is affected
by the grade of a voad as compared with his hauling power on a level road of the
same quality, which is taken as represented by the unit 1:—

TaBLi OF GRADIENTS.

Inclination. Angle. Rise in Yeet per Mile.; A Horse can Draw—

|
— I [ N TSR ¥ |

1inlo.. 543 528 0-25
lin1l.. 511 480 0265
lin 12 .. 4°46 | 440 0-28
lin13.. 424 | 406 0295
lin 14 .. 45 337 031
1in15.. 349 352 0'325
Lin 16 .. o .. .. 335 330 034
Lin 17 .. . . - 322 310 0°355
Lin 18.. 311 2093 037
1in 19 .. .. .. . 30 277 0385
1in 20.. .. .. .. 252 264 04
1in24.. ‘ 2:23 220 05
Lin23.. 2:18 211 052
1in 26 .. . 215 203 054
1in30.. . 155 | 176 064

Thus it appears that, if on a level road a horse can draw 1 ton, he can only
draw 5 ewt. np an incline of 1 in 10, or about 12 ewt. up an incline of 1 in 30.
1Ie conld only draw about 6 cwt. up an incline of 1 in 17. The little motor on the
Nambonr tramline can take 5 tons up an incline of 1 in 17.

NATIONAL ROADS ASSOCIATION OF NEW SOUTH WALES.

“‘Tocal Government,”” a Queensland publication, lately published the following
particulars of the work of the National Roads Convention recently held in Sydncy,
when the following resolitions were passed:—

“i1. Main Roads~—That this conference, being of public representative character

and not concerned in the domestic management of by-roads by the local councils,
limits itself entirvely to the consideration of main roads.
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“2. National Importance of Good Roads—That this convention is of opinion
that the present condition of the main roads causes inealeulable loss to the business
comimunity and excessive inconvenience to the general publie, and, therefore, that it
calls for the imauguration of mnew mcthods of coustruction, maintenance, and
administration.

$13. Developinent and Decentralisation.—That this convention urges the adoption
of a main road policy which will insure:—

(a) The connection of large producing districts with their shipping points,
whether on river, coast, or rail;

(L) The cstablishment of through routes of communication between the
capital and the country distriets;

(¢) The establishment of a properly thought-out system of metropolitan
main roads giving acecess not only between city and suburbs, but also
between suburb and suburb.

“d. General Policy of Control—That this convention affirms the principle that
there should be a continuous thread of Government gnidance and control running
through the main roads policy, and that that poliey, subjject to the aforesaid guidanece,
should be based upon co-operation between the Government and the local councils,

‘45, Apportionment of Upkeep—That when the main road is onee properly
constructed there shall be a definite policy laid down as to the future apportionment
of the eost of its upkeep.

Y46, Durable Construction.—That upon main roads it should be the set policy
to coustruct omly in a thoroughly substantial manner, as that will yield the truest
ceonomy in the long run.

Y7, Grading and Location—That upon main roads there should be a constant
eudeavour to secure the best location, grading, and drainage, and that, in any position
where it is known that the locatiomn, grading, or drainage could be improved by a
re-location, whatever money is available shall be reserved for the construction of the
deviation rather than the patching or improvement of the existing road.

“U8. Fack Road a Complete System.—That every main voad should be dealt with
as oue continnous means of transit right through the whole of its length.

9. 4 Main Roads Board—That for the pwrpose of the previous resolution
there should be a Main Roads Bourd established, which shall have power to declave
what are main roads and to distribute among main roads the money votcs of TParlia-
ment therefor, to co-operate with and subsidise the local councils in order to sceure
the constrnetion and maintenance of main roads, and to construct and maintain
main roads in case the locat councils make default in that respeet.

““The powers of the Main Roads Board are brieily: To resume land for road
resumptions, deviations, and quarries; to construet and maintain main roads, hire
ov sell road-making plants to shires and municipalities, and to maintain ferries; to
test road materials and methods of voad construction and maintenance; and, where
decmed wise, to engage in the manufacture of road-making matcrial.

‘“As to the counstitution of the board, it is to comsist of a president (who shall
be a business man), two Government representatives, one of whom shall be a highly
qualified engineer, and the other a representative of the vehicle and motor taxpayers;
one representative of the shire couneil, and one representative of the municipal council,

“*The cost of coustruetion and maintenance of main roads is to be shared between
the varvious couneils and the Government, through the Main Roads Board.

“* Amongst the sources of revenue for these purposes are the present ‘main roads
vote, the proceeds of motor licenses and taxation, a gneral graduated wheel tax on all
vebicles.  The main roads boards in econncetion with the metropolitan area are to
have power to levy by requisition upon the local councils, but in 1o case is such levy
to excced 3d. in the £1. The Main Roads Board is also to have power to borrow
a sum not exceeding £2,000,000, in such sums as the Minister may from time to time
approve.

“‘The conference affirmed the desivability of legislation governing the width of
tyres. In the case of two-whecled vehieles, the width of the tyre be less than
3 inches the maximum weight of vehiele and load together must not be more than
2 tons; tyre 4 inches, weight 24 tons; 5 inches, 4 tons. In the case of four-wheeled
vehicles, if the width of the tyre be less than 24 inches, the weight may not exceed
2 tous; tyre 3 inches, weight 24 tons; tyre up to 5 inches, weight 5 tons; 7 inches,
12 tons. Where a vebhicle is hung on springs, the weight of the load may be inereased
by 5 per cent.: but in no ease can more than 4 tons be earried on o two-wheeled vehicle,
or 14 tons on a four-wheeled vehiele,
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“¢A percentage of the proceeds of all sales of Crown lands to be set aside and
added to the main road vote. In view of the close relationship hetween the railways
and the roads, the latter acting as auxiliaries to the railways, provision should be made
to allow of all road-making materials and machinery to be carried at speeial rates.

““When any person shall damage a road by any extraordinary or nnreasonable
use of it, the cost of repairs may be recovered from such person.

““That for educational purposes, an inquiry should be conducted by the Govern-
ment to place on record the actual figures of the saving effected and the inerease in
land values following upon road construction, and that sueh information be widely
disseminated.

““That all bodies with statutory powers consult the Main Roads Board before
opening np any main roads, and that they be compelled to replace the road in an
eflicient state of repair.””’

IRRIGATION.
BCONOMIC AND PRACTICAL METIIODS—No. 1.
By P. MATIONEY, Cooper’s Plains.
T"OREWORD.

Having had a considerable amount of experience in one of the largest irrigation
settlements in Australia, I consider it is only fair that I should share my experience
with any favwmers to whom if may prove of any use, as I myself have derived much
knowledge on different subjects through this snme medium under similar eircumstances,

Laving Our AnDp (GRADING.
To make a success of irrigating, it is necessary fo know how to lay out the land
intended to be irrigated, the means of conveying and utilising the water, and the
art of cultivating thoroughly, which is closely connected with snecessful irrigation,

The land must be thoroughly graded—that is. the surface of the land made
level. Iven on hilly land it is necessary that it be graded, for any lodging of surface
water in hollows, &e., is detrimental in several ways, viz.:—It is apt to bring on
seepage through exeessive water and bad drainage, whieh is disastrous, and if water
is allowed to lie on the ground during a hot day there is a possibility of the plants
being killed owing to the water getting too hot. The over-supply of moisture to the
plant causes, in many ecases, forced growth, which is not beneficial to the fruit, &ec.,
for it impairs their keeping qualities; consequently, the carrying qualities are not
g0 good.

The direction in which the land is fo be irrigated should be decided upon
according to the nature ot the soil, for the looser the soil the greater the fall should
be, as it absorbs the moisture in guicker time than heavy soils. Therefore, it is
neeessary to have the fall in the land accordingly. It is considered that from 6 to 9
inches of a fall to the chain in sandy rises is most conmvenient, and that on heavy
soils 4 inches or cven less is considered enough. Never should the rows to he
irrigated be any longer than 5 or 6 chains, for if so, the plants at the top end are
likely to get an over-supply of water hefore the water has reached the bottom ones,
which, of course, is dangerous.

Tn growing fodders, such as Ineerne, wheat, &e., it is necessary to have the land
practically level, for the only way of watering such erops successfully is by flooding,
although hilly land can be made to grow such crops satisfactorily by terracing the
lands; but this is much more expensive than preparing flat lands. After the land
has been graded and ploughed, it is essential to build check banks, to afford a
thorough watering. These banks can be made so as to permit the mowing machine
to be driven over them while in action. This is necessary, as erops can be grown upon
them. These banks should be about 8 inches high, and should not be made abrupt.
The best and quickest way of making them is by ploughing six furrows, three one way
and three in the other direction, having the two middle furrows overlapping one
another, then drawn up with the dise enlfivator, or by repeating the ploughing again
after harrowing. Effective and serviceable check banks c¢an be made in that manner.

Land to be irrigated by flooding should be divided into quarter-acre patches
(by snch banks), which will be found to be the most serviceable size. If the land
has a slight natural slope, it is advisable to divide if off into narrow beds vunuing
with the fall of the land. In this manner it ean be watered satisfactorily. It is
neeessary to have pipes in these banks so as to allow the water to flow from bed to bed.



10 QUEENSLAND AGRICULTURAL JOURNAL. [Jan., 1919,

There are several different kinds of implements used for the grading of land. If
the latter happens to be very rough, a buckseraper or scoop is necessary, for with
this nnploment it is possible to orado any land for irrigation, but if only slightly
bumpy, a ‘‘slicker 77 will do tho work. A slicker is a home-made instrument
consisting of two hardwood planks about 8 feet long by 1 foot wide, fastened
together about 24 feet apart, the front plank having a :]ope outwards, 'md the back,
a slope in the reverse direction, with the bottom od(rcs sharpened, so that they will
grip the soil and carry it from the bumps, and dlop it into the hollows. Suitable
boards should be fastened on it so that the driver can stand comfortably. This
implement shonld be drawn by two horses, and it is necessary for the driver to
stand on it while working. Harrows with a Pl(,(,O of board fastened in front of the
back tines will do good work (when the land is not rough) when standing upon them
and driving across the mounds, then getting off to release the soil after passing over
“them.

If the soil has to be carried any distance, the buckseraper will have to be used,
as the slicker will only drag the soil for a sort distance.

A good way of ascertaining the level of a piece of ground is by the use of
a spirit ey el and boning rods.

[T0 BE CONTINTED. ]

IMPROVED METHODS OF DRYING AND MOUNTING PLANT
SPECIMENS.

By H. W. ANDREW, Botanical Assistant, &e.

Several requests having been made for details coneerning the methods adopted
by this Department i preparing and mounting plant specimens for exhibition and
demonstration purposes, it has been decided to 1)ubhs]1 particulars for the information
of those who way be intercsted. While the study of the plant in the ficld, where
practicable, is much better, the use of well-dried and mounted specimens has many
advantages. The botanist and the agricultural teacher will always have to depend
largely on herbarium specimens for reference and general edueational PUIposcs.
The methods described below cmbody two or three details which, so far as South
Australia is concerned, represent qmte new features of the aollcultuml cducationist’s
work in this (’li]O(tion The specimens completed for dopmtmental use cost under
2s. 6d. each (exclusive of time and labonr absorbed in eollecting and drying the
plants). They avc light, portable, practically unbreakable, dust-proof, &e. The
transparent celluloid f(lcmo accommodates even bulky specimens, and at a cost much
less than glass.

PrLaTE 2—PrLaNT PRESS.
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Certain district councils, Agricultural Bureaux, and other institutions have
applied to the Department for sets of tlie proelaimed noxious weeds, These will
be supplied by the department at a cost of about 2s. 6d. per specimen. The
exhibition of these in council chambers and such places should do much towards
elearing up the confusion existing in the minds of so many people respecting the
identity of even eommon plants.

DrvING SPECIMENS TO PRESERVE CoLour, Etrc.

This involves the employment of sheets of eotton wadding placed in several
layers between two wire netting trays or grids, having a mesh of about 3 in. The
netting is framed with heavy-grade galvanised iron 2% in. wide before the latter
is doubled over to hold the metting. The required pressure is applied by means of
leather straps. The overall measurements of such a press for general purposes

s |

Prave 3. —MOUNTED SPECIMEN, AS SUPPLIED BY DEPARTALLNT
0F AGRICULTURL YOR REFERENCE.

may conveniently De 12 in. by 17 in. In the hottest sun seven or cight layers of
plants have been dried successfully in the onme press, and in eold, damp weather,
with the use of an clectrically heated oven, possibly still better resnlts have been
obtained, the plauts being dried in a few hours. In the case of plants with con-
spicuous flowers, it is desirable to detach and dry the flowers in a separate press,
so that leaves, &c., shall not come in contact with them. Tubular flowers are best
treated by filing with small pieces of cotton wool, and where petals overlap one
another, pledgets of cotton wadding should intervene. Detached flowers are probably
best mounted by narrow strips of transparent adhesive paper.

There can he no guestion that sucli a press is admirably suited for the drying of
plants (as well as flowers, for which a somewhat similar press has been used and
deseribed by Dr. Claud F. Tothergill, of Fngland), the natural shape and colour
being retained to a remarkable degree. Sueli a press might with advantage be
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carried into the field when collecting. The specimens, of course, may be left in
the press undisturbed wntil completely dried, so that the old, time-absorbing method
entailing the frequent changing of blotters, &c., is obyiated. The sheets of cotton
wadding employed here have been in use almost daily for twelve months, and are
still in a serviceable condition. The finished or smooth side of this material should
come in contact with the specimens, otherwise considerable trouble may be experi-
enced in getting rid of the wool from the sticky, hairy, and prickly plants.

MOUNTING SPECIMENS.

7 Two-pounder’’ strawboards (about ¥ in. thiek) ave used, size 12 in. by 174 in.
Suitable white paper is pasted to either side to vestrict warping and add to the
appearance of the mount. As it is important to familiarise farmers and others
with the appearance of weed sceds or fruits (in addition to the plants themselves),
a hole is punched through the cardboard to accommodate them, and & small separate
picce of cclluloid is placed over the top of the hole, before pasting paper referrod to
above over the face of the mount. After the seeds ave placed in this pocket, from
behind a piece of gummed cloth is stuek on to keep the seeds intact. The specimen
after drying, is earefully arranged and fastened to the mount by means of trans-
parent adhesive paper, und the mount labelled. The mount and its specimen avc
then fumigated with carbon bisulphide for sixteen hours, and immedintely after-
wards the whole is covered with transparent celluloid by gumming the latter to a
narrow strip of binder’s cloth and afterwards sewing together to fuvther strengthen
it, finally framing by gumming the frec ¢dge of the eloth to the mount. It might be
pointed ont these mounts may be used to advaniage in showing specimens other than
weeds, such as wool, insects, &e.—‘Journal of Agriculture, South Austrulia.’?

THE COMING WHEAT CROP.

In Melbourne they are indulging in a forecast of the approaching wheat havvest
of the Commonwealth, placing it at 68,000,000 bushels, as compared with 115,000,000
bushels last harvest, and with 152,000,000 in 1916-17. The Victorian yicld is placed
at 24,000,000, and New South Wales and South Australia at 15,000,000 cach. The
Queensland crop is estimated at less than 20,000 bushels, severe dronght conditions
being responsible for deereased crops cven in the most favourable wheat-growing
districts. The wheat harvest for the year 1916-17 totalled 1,035,268 bushels. The
area under grain is known to he reduced, and the season has heen too dry, so that
the yield is expected fo be considerably less. But foreeasts before the grain is cut
are apt to be very unrelinble. Sueh a harvest would give little more than another
30,000,000 bushels for export.

CHANCES OF LIFE.

The ““New Zcaland JFarmer’’ asks—Which would you rather be, a new-born
babe or a soldier in the trenehes? TIn which condition would your chances of living
a year be greater? 'This sounds like a Toolish question, says Mr. G. I5. Jarnshaw, in
the ‘“Infants’ Department”” (Chicago). One would naturally suppose that a baby,
sheltered in the home, and tended constantly by the loving hands, would have a
better chanee of living than a soldier om aetive serviee. And yet the comtrary is
true.  The perils of shot and shell, of bayonet thrusts and bursting hand-grenades,
of discasc from exposure or infection—all these exact a toll of life considerably
less than that paid by the nurseries. Out of every seven babies born, one dics
betore it is a year old. One in seven is more than fourteen in the hundred. So the
soldier, braving disease and death in the camp and on the battlefield, has a seven
times better chance of life than the newborn baby. Out of the 2,500,000 habics
born every year in the United States, more than 350,000 die before they arc a year
old. Of the same number of soldiers, only 50,000 will die in a year as a result of
their exposure to the risks of war. Terrible as is the toll of life exacted by war,
the losses suffered by our infant population through improper foods and eclothing,
the ignorance of midwives, and, alas, of mothers also, is yet more terrible.
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Pastoral.

THE CLARIFICATION OF WATER IN LARGE DAMS.

Application 1s occasionally made to the Department of Agriculture
and Stock for information as to the best mnethod of clarifying the water
in large dams which has become foul through the constant aceess of live
stock, the washing in of the soil, or other causes. It frequently happens
that where the dam is not fenced the water speedily becomes very foul
and quite unfit for the use of animals. This can be generally prevented
by carefully fencing off the same and allowing animals to enter only a
sutficient distance to satisfy their requirements, or, what is better, by
enclosing the whole with a strong fence, and pumping the water into
drinking troughs by windmills or other means.

Tf the water is highly charged with organie matter, and is foul to
the senses, an effective method of procedure is as follows:—

Obtain a number of boxes about the size of small fruit cases, and
pervforate the bottom and sides with § in. holes. Partly fill these boxes
with a mixtuve of commercial alum and sulphate of fron in equal parts.
Attach the boxes to wires or strings and pull them backwards and for-
wards across the snrface, so that a fair quantity will be dissolved, which
will at once cause a preeipitation of the fonl matter and leave the
general body of water elean and practically free from impurities. The
only thing still required to make it {it for domestic use is to aecrate and
charge it with dissolved oxygen, which can be done by passing it through
a spray and a fine sand filter.

Artrur MORRY,
Surveyor, Departiment of Agriculture and Stock.

THE COMING OF THE FRIES!AN.

In every State of the Commonwealth interest in the great black and
white Dreed is inercasing.  There are more breeders in Queensland than
i any of the other States, but the largest herds are located in New South
Wales, and the best herd that this paper knows is in Victoria. On all
sides one hears the question: ““Has the I'riesian hoomn come to stay 2’ 1t
18 not a boom. Indeed, we have been slower to realise the worth of the
I'riesian than any other dairying country. Compavatively we have but
a handfnl of the breed in Aunstralia. In New Zealand the I'riesians lead
the way. In Awmerica, as is well known, they have done wonderful
things, and it is no exaggeration to say that they are the most popular
breed. In ISngland they are making great headway.

It is difficnlt to keep up to date in recording the performances of
Friesian cows. No sooner is one record made than it is broken. It is
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not so long ago that we were astonished to learn that a Friesian calf had
sold for £2,000. Then came the announcement that a six-months’ old bull
had sold for £20,000. Sales of heifers at £3,000 and £4,000 each is quite
a common thing in American Friesian circles. These top figures are not
got by the small farmer, but there is plenty of evidence that well-bred,
high-testing cows find ready sale at around £200 each.

‘What is the reason for this prosperity ? In the first place, of course,
the breed has established some remarkable records. Several cows have
made over 40 lb. butter per week. One cow has a record of over 50 1. of
butter per week—think of it! DBut that is not the only rcason. The
main reason is that dairymen are finding the Friesian a prepotent bull,
a bull that can transmit to his heifers his superior milk inheritance. As
one writer on the subject has said: *“ The F'riesian breed has proved itself
supremely adapted to the up-building of the serub eow. This was
demonstrated by the series of experiments earried on at the Iowa station.
One cow averaged 3,255 lb. of milk and 161 Ib. of butterfat during the
vear. Her daughter, sired by a Holstein bull, produced 6,311 1b. of milk
and 261 1b. of butterfat. Iler gain over her dam was 94 per cent. in milk
and 62 per cent. in butterfat production. These daughters were bred
again to Ilolstein sires, and their daughters produced an average of
11,295 1b. of milk, or a gain of 245 per cent. over their granddams, and
their butterfat production was 431 1b. or 168 per cent. more than that of
the old cows. The practical farmer usually begins with a purebred sire,
and perhaps one or two purebred cows. Ile will find that the breed for
him to choose is the breed that is so strongly developed along the line of
production that the offspring of the sire when mated to common cows
will be endowed in no uncertain manner with the ability to produce.’’

‘We have fav to travel in Australia, but we have started on the way,
and, as far as this paper is able to judge, the fnture of the breed is in
good hands—"* Ifarm Bulletin.”’

GREAT FRIESIAN SALE.

Gireat prices were seen at a Iriesian sale held in England on 5th
September, the sum of £20,674 being obtained for the eighty-seven lots
offered. The beantilul imported cow Golf Sietske 10th made top price,
4,500 gnineas, to Mr. A. 8. Bowlby, of Harlow (England). This cow has
every attribnte of a champion and breeds beautiful stock, while she
startled Friesian cireles by yielding 6 gallons in one day with her first
calf. The price is higher than that made by any female in Great Britain
and equals that paid for the most expensive bull in the golden days of the

Shorthorn.
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FARMERS' WOOL CLIP.
ADYVANTAGES OF SKIRTING AND ROLLING.
By R. WILSON, Assistant Instructor in Sheep and Wool.
(Continued from December issue.)

A properly prepared clip is one in which all lines are even and regular, which
facilitates full values being paid for the various types.

The reason a fleece is skirted is to allow the buyers to get what they want without
having to tuke wools uusuitable for their requirements.

If a wool were very scedy or burry, it wounld be better to skirt off the very rough
and scraggy edges, for if you were to skirt off all seed and burr from a very burry
flecce, all that would be left would be the baek with a small proportion of side, which
would be cutting into your flecee wool too heavily,

The treatment neeessary for all wools is to skirt as lightly as possible without
leaving the low quality wools on the fleece, in respect of which the owners must use
their own discretion, as the conditions vary so much under which difterent elips are
grown. If the fleeces are but lightly tonched with seed or burr, effective sgkirting
will do away with that objection so far as concerns the flecce.

Stained wool, such as ewe breach stains caused by urine, or canary-yellow stained
wool peculiar to certain districts, must be removed.

The picces skirted off should be carefnlly picked over, and if the number of shecp
should warrant it, be sorted into broken picces and stains; the broken, to contain the
bright, light-conditioned, bulky picees, while the pieces would consist of the small,
duller, and heavier-conditioned picces. The stained wool should be kept by itself.
Iw a small, or farmers’ clip, it is only necessary to make one line of pieces, with
stains removed.

As the neeks of most flecces are generally lighter in coudition and bulkier than
the picces, they conld he packed separately in a large elip, but such treatment could
not be rceommended for a small grower on account of cuttiug up his alrecady small
lines.

In all cases, belly wool should have the stains removed and o packed scparately.
The practice of packing belly wool with both flecce wool and picees is far too
prevalent, even with small elips of otherwise good quality. Belly wool is not used for
the same purposc as flecce wool; theretore, there is no rcason why a grower should
deprive himselt of the competition in that section of the trade which buys wool for
the highest purpose of manufaecture and pays most for suitahle wools.

ROLLING.,

The advantage gained by rolling fleece wool is that it gives the wool a better
appearance when opened up for exhibition.

The method of rolling is to first throw out the fleece on the wool table with skin
side down, when it is skirted as required and side-folded over across the table to tie
roller.  Then turn in the neek and breach, and roll from hreach to shoulder, at the
same time tucking in the back and edges of the fleece, when you ean tic by drawing
out of the slioulder enough wool to turn and fuck into the fleece, when the lutter will
be found to hold together as rolled.

When rolled, the shonlder, which is the best wool of the flecce, should be showing.

Care must also be taken that the pressers do mot break the flecees it carrying
them from the bins to the press, unless such wool is to be scoured before being offered
for sale. If they were allowed to be broken, it would nullify the object for which
they were rolled. The treatment of crosshbreds is mueh the same as in merinos, The
]ar@r the elip the greater the opportunity offered for effective work in conneection
with skirting.

The owner must at all times be guided by the size of his clip, but, be the clip
ever so small, different qualities should be packed in Qdifferent bales.

Therefore, the advantage of skirting and rolling can readily be scen, as it tends
to inerease competition and to emsure better values for the grower when opened up
for sale,
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A BEGINNER WITH SHEEP.

A correspondent of the ¢ Jounrnal of Agriculture of South Australia’’ who states

that hie is a ‘‘green’’ Fnglishman owning about 700 acres of land in Soutli Aus-
tralia, divided into three fields, each about 200 acres in extent, and a home paddock
of 20 to 30 aeres, proposed to adopt a rotation of fallow, crop, feed, the sandhills
of the fallow paddock to be sown during the following year to a forage crop, say,
peas or barley (fully 30 acves), half of the feed paddock to be sown to oats and
barley for early feed, and 20 toms of hay to he reserved for hand-feeding, if mneces-
sary, in dry scasons. The small paddock (a low-lying flat) he proposes drilling
with oats and wheat mixed for hay this season, and broadcasting lucerne.

The Director of Agriculture (Professor Arthur J. Perkins), to whom this comn-
munication was veterved, replies:—* T am afraid that if I were to deal adequately
with all the points vaised by you in your letter, my reply would mun the risk of
going into volumes, 1 cannot pretend, therefove, to more than make a few gencral
remarks on the snbjeet.

“CTn the first place, it is quite impossible for anybody to give you any idea of
the number of sheep you can carry on a farm, unless the person advising you has
personal experience and knowledge of the farm in question. Tf you are quite without
experience in the management of sheep, one point of advice that 1 certainly can give
you is mnot to aim at maximum, or anywhere near maximum, carrying capaeity. A
beginner should always understock, and never inenr the risk of overstocking. Your
best method, in the absence of previous experience, would be to sceure a small flock
of ewes, and gradually bunild up, inereasing your flock as your experience beeomes
greater, DProbably, in your ecase, fifty ewes would not he out of the way; but 1
should lesitate to handle a greater mumber at the outset. In a gemeral way. of
course, young ewes are to be preferred to cast old ewes, chiefly becaunse the older
ewes will need to be fattened off comparatively early, otherwise they run the risk
either of dying or of becoming unsaleable from the difficulty of adequately fattening,
but with present prices, and the difficulty of securing sheep at reasonable rates, L am
of the opinion that you shounld take advantage of any sound-mouthed ewes you ean
secure at rveasonable rates. You should give preference to large, well-developed
sheep, selecting for the purpose either merinos or erossbreds, and unless your fencing
is faultless, 1 eertainly recommenid merinos. Any type of English rams would suit
sour purpose—ifor fat lambs, Southdowns, Shropshire, or even Leicester. The main
point is, that the vram should be well bred. You should endeavour to sccure a two-
tooth ram; older ones are always less satisfactory.

¢ Tn the matter of hand-feeding, T am of the opinion that you will often find
grain more advantageous to feed to sheep than ehafl’; T refer to oats or barley grown
as a second crop after wheat, which itself had heen grown on bare fallow. Grain
is easily handled and distributed to sheep, and is not liable to be blown about by
the wind, as is the case with chaff. Bear in mind, however, if you are driven to
hand-feeding, that you should not delay hand-feeding operations until your paddocks
are bare. Mand-feeding, if likely to be necessary, should be anticipated a couple of
months before it becomes actually neeessary; it will enable you to streteh out the
teeding eapacity of your fields, providing the sheep with both concentrated food and
roughage, whieh is more or less essential to them.’’

AUSTRALIAN HONEY SUPPLIES.

Something like 3,000 tons of honey are stored in Australia, mostly on speculators’
account (says the Sydney ‘‘Daily Telegraph'’), awaiting export. The authorities,
however, will not make shipping space available for honey, though the prospects of
the position in this respect being relieved are now rather brighter.

My, Mears, general manager of the Coastal Farmers’ Co-opervative Soclety. and
president of the Chamber of Commerce, states that, if shipping space were granted,
honey eould be shipped to london on consignment, and would be assured of ready
sale at high prices. The C.I.S. has been advancing sharelholders 7d. per Ib. on their
honey while awaiting shipment, which, of course, is considerably in advance of the
rates for local sales, and compares with the 4d. to 44d. paid some months ago by
speculators,
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Prave 4—Roors GNAWED BY RABBITS.
{An illustration of the extremities these animals will go to when pressed for food.
Found by His Excellency the Governor during a recent tour.)
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Poultry.

REPORT ON EGG-LAYING COMPETITION, QUEENSLAND
AGRICULTURAL COLLEGE, NOVEMBER, 1918.

Amnother very trying month for egg production has been experienced.
A nice shower of rain fell about the middle of November, but it has left
very little trace owing to its being followed up by hot winds, which have
been prevalent throughont the month. All the single test pens have now
been removed to the new site. The following group pens have also been
removed :—>Messrs. Trapp, Carey, Whitman, Cheswell, Davies, Shaw and
Stevenson, Stephens, Oldham, Mrs, Kurth, and the Progressive Poultry
Pens. The group pens must evidently appreciate their change in location
for the improvement in their output and general appearance is very
marked. Broodiness has hampered the results in the case of some of the
pens. In some cases fully one-half the occupants of the pen have spent a
part of the month in the broody coops. G. Hindes’s pen takes the first
place for the month’s laying in the light section, and D. Fulton’s in the
heavy section. Unfortunately, D. TFulton’s ' bird, which has been
laying so well all aleng, has gone broedy. There has been very little
sickness to deal with, The iollo“mo are the individual recor dq —

Competitors. | Breed. | Nov. Totsl.

LIGHT BREEDS.

#Dixie Egg Plant ... | White Leghorns .| 132 1,137
*G. W. Hindes ... ... .. .. ; Do. i3 ’ 138 | 1,052
#H. Chester = Do. Ll 118 ) 1,049
*Tom Fanning Do. . \ 137 992
%Geo. Prince | Do. . 122 ¢ 989
#C. P. Buchanan . ; Do. ) 119 989
*W. Becker Deo. L0 1321 984
*@, H. Turner ‘ Do. .| 126 984
#(G. Howard ¥ Do. 90| 975
#Mrs. T Henderson \ Do. o119 | 960
*W. Lyell .. . Deo. .ol126 ) 952
*C. Knoblauch Do. 93 945
#[. A. Smith : J Deo. oo | 1270 043
*#(akland Poultry Farm.. . Do. Lof 1240 938
#1,, G. Innes e | Do. ol 121 980
*R. Holmes o Do. Ll 111 924
*¥Dr. k. C. Jennings | Do. ..l 1301 896
#0,K. Poultry Yards Do. .l 1131 894
B. Casweil ‘ Do. Lo 110 885
#¥Quinn’s Post Poulhy Farm Do. .| 107 | 881
#Range Poultry Farm \ Do. ..} 124 1 871
J. J. Davies . Do. 119 , 858
*Thos. Taylor . i Do. 129 851
#Mrps. A. T. Coomber | Deo. .. | 117, 840
Harold Fraser ... | Do. 128 835
#Homalayan Poultry Farm J Deo. .| 1171 816
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EGG-LAYING COMPETITION—continued,

Competitors, J Brecd. } Xov Total.

== —. — J‘— —

LIGHT BREEDS—continued,
*J. M. Manson .. | White Leghorns . 121 809
*J. Zahl Do. L0116 803
*C. Porter . Do. ( 88 796
Mrs. L. I, Anderson o Do. | 114 | 7’75
O. W, J. Whitman o Do. el 98 | 72
¥Mrs. R. Hunter ... . , Do. o | 126 7(7'6
Mrs. A. G. Kurth Do. | 119 754,
#J, W. Newton f Do. 104 | 740
H. B. Stephens | Do, ] 13| 77
S. Willdnson Deo. .| 102 726
*T. B. Hawkins ... Do. . 81| 724
Shaw and Stevenson Black Leglorns . l 119 | 721
Geo. Trapp ... | White Loﬂho1n< o123 715
R. T. G. Carey . Do. 70 J 710
. F. Britten Do. 1127 703
G. Williams Do. . 97 700
Progressive Pouliry Pens I Do. v | 107 686
B. Chester . Do. ... 118 673
P.O. Oldham | Do. l 113 | 666
W. A, Wilson [ Do. o 104 | 626
A W Walker | Do. L 98 613
HEAVY BREEDS.
*¥Nobby Poultry Farm | Black Orpingtons ] 113 | 1015
#D. Fulton . Do. | 139 ‘ 908
*E. Morris Do. 117 903
*A. Ii. Walters Do. .95 8Y9B
*E. F. Dennis Do. T 888
*R. Burns ... Do. 123 879
T. Hindley . Do. 93 871
*Mars Poultry Farm Do. 86 843
#W. Smith . Do. 114 1 S02
#¥W. I. Reilly | Chinese mehans 9% 1 810
A. Shanks ... .. | Black O1p1nvton< 1024 777
*J. W. Macrae e | Do. 117 | 776
4. M. Larsen , Do. 85 758
T. W. Lutze Do. 103 713
*F. A. Claussen . | Rhode Island Reds 82 623
W..I. Mee . | Black Orpingtons 67 615
H. Pult ... | Rhode Island Reds 711 538
Jas, Fitzpatrick Do. 7T 539
Totals ! 7,126 053,739
* Indicates that the pen is engaged in single test eompetition.
RESULTS OF SINGLE HEN TESTS.

Competitors. I A . C D X l ¥ Total,
e | <) |- L ‘I -
LIGHT BREEDS.

Dixie Egg Plant P 173 1186 | 203 | 178 ) 193 | 207 (1,137
G. W. Hindes 211 -‘ 174} 162 | 178 170 | 187 1,059
E. Chester ... [183 | 173 | 163 | 191 | 171 ‘ 168 | 1,019
T. Fanning ... - 174 | 155 183 l 129 177 ) 174 992
Geo. Prince o 14910179 ) 1682 1176 | 186 | 167 | 989
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RESULTS OF SINGLE HEN TESl‘S—-lunhnua{

Competitors. 1y l B | ¢ | b

LIGHT BREEDS—continued.

C. P. Buchanan ... \ 148 | 167 | 1487 168 ‘ 177 | 162 | 989
W. Becker .. | 168 | 167 145 180 | 149 | 175 984,
G. H. Turner .../ 110 | 140 180 i77 | 207 | 170 1 984
Geo. Howard . . .| 155 159 168 | 176 | 156 | 161 | 975
Mrs. L. Henderson .| 172 ) 138 | 163 127 l 181 | 179 960
W. Lyell .‘|‘163 C171 169 | 151 | 148 | 150 | 952

C. Knoblauch 166 | 149 175 | 130 | 141 | 164 | 945

E. A. Smith . ... 135 {180 162 167 162 137 943
Oakland Poultry Farm .. Lo 149 1154 D171 | 170 (156 1147 0 938
L. G. Innes .. L. l1e6 179 199 | 103 | 117 | 160 930
R. Holmc% L] 168 .+ 170 145 150 136 | 155 924
Dr. E. C. Jennings L2186 183 160 138 | 154 126 . 896

|
0. K Ponltlv Yards . . 141 0159 167 | 132 ‘ 158 | 137 894
Quinn’s Post Poultry Farm ... 181 | 133 189 ‘ 119 | 175 | 134 881
Range Poultry Farm .. L) 70 184 128 & 161 | 159 1 169 871
Thos. Taylor . .| 115 157 145 | 130 150 | 154 851
Mrs. A. T, Coombu R | 130 15Y 139 | 147 107 | 158 « 810
Homalayan Poultry Farm ..o 166 0 141 122 | 113 ) 149 125 816
J. M. Manson .| 169 151 168 107 07 117 809
J.Zahl .. ... .. 169 130 155 | 149 | 120 | 80 | 803
C.Porter ... .. .. ..l 112 133 149 | 137 |10 [ 165 796
Mrs. R Hunter ... .. 122 150 74 ‘ 126 146 148 766
J. W, Newton .| 141 169 81 \ 104 | 136 109 740

T. B. Hawkins ... ..oy 147 1108 140 112 (102 1115 1 724

HEAVY BREEDS.

Nobby Poultry Farm ... 1193 1173 156 | 113 (186 [ 194 [1.0l5
D. Fulton ... L2178 145 145 1139 | 104 197 | 908
. Morrts ... 1135 137 168 [ 177 | 160 126 | 903
A. K. Walters L1129 169 120 173 | 169 | 136 896

H. F. Dennis w1174 14D 137 | 89 | 188 160 | 888
R Burns ... .. 132 1149 124 | 134 188 152 Y
Mars Poultry Farm .o 148159130 | 145 | 130 4 131 843
W. Smith .., .o 19207 143 76 | 132 | 114 | 145 | 802
W. H. Reilly ... 135 161 . 137 92 | 118 ' 157 | 800
J. W. Macrae saa || SR 107 153 119 148 | 152 776
T A Chu%scn T B 2 o e 94 | 115 | 118 79 b)‘3

LATE-HATCHED CHICKS.
By J. BEARD, Poultry lInstructor.

Now that the hot weather is with us, the late-hatched chicks require a Jot of
extra attention and eare, and if not attended to, the wortality will be very great.
It is the late-hatched chicks, through lack of attention, that are the cause of many
diseases that ocenv in the poultry yard by feeding too much animal and over-heating
toods and allowing their drinking water to be exposed to the sun and become hot
and stagnant.

Breeders who have taken my advice not to hatch any chicks after September
will now be veaping the benefit, and some of their ecarliest-hatehed pullets should
now be shelling out. Compare them with the oncs hatehed in Oetober, November,
and December, if the owners are suceessful in rearing 50 per cent. of their hatches.
When will they commence to lay? In Maveh, April, May, June, and July, when
eggs begin to drop in price. This is the kind of management that is the cause of
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many failures in poultry farming, which should be worked on the same basis as any
otlior bramch of farming, i.e., that the first crop is always the most profitable,
requiring the least labour and expense in producing. When the poultry farmer
commences to realise this, then he has something to look forward to and admire
when he realises that the early hatched chicks are the ones that give the best returns,
not alone from a laying point of view, but also with respect to the high prices he
seeures for his surplus cockerels in the market when he gets in early, not having to
wait until the market is glutted and the returns are helow normal.

With further reference to the drinking water: As I have previously mentioned,
in many cases this is the sole cause of many troubles with poultry. DIrobably more
diseases are spread through drinking water than in any other way. Impure water
should not be allowed within reach of fowls. It is no uncommmon sight on poultry
farms, otherwise well kept, to find the vessels in a filthy condition or exposed to the
sun’s rays. To put clean water in dirty receptacles is a waste of time, yet I often
see on poultry farms and in back yards dirty or mmelean vessels containing green-
secummed water. Carelessness of this kind is almost certain to result in heavy losses.
The drinking water should be the best obtainable, such as we would be willing to
drink ourselves, sinee it plays a most important part in the make-up of the fowl, and
of the egg. I prefer the tap or creck water to the tank rain water, ag the former
is mineralised and the latter is not. Water tins should be cut so that they can be
casily ecleaned every day; and every week they chould be ecleaned and sealded or
rinsed with some good disinfeetant. I would also advise that a tonic be given twice 4
weel, in the way of Douglas’s Mixture, more particnlarly during moulting season.
This can be made as follows:—Pour half a gallon of boiling water on to half a
pound of eopperas (sulphate of iron). When cold, add one ounce of sulphurie acid
and stiv well.  When ¢old, the mixture can be put into bottles. Add one tablespoonful
of the mixture to each quart of water as directed above. Care should, however, be
taken not to put it in tin or iron vessels. Use earthemware or enamelled. T would
also advise that one tablespoonful of kerosene once a week be added to half a keroscne
tin of drinking water, this not only aets as a preventive, but is also a cure for many
contagious and intestinal diseases. TFor roup or gapes it has no equal as a preventive.

Late-hatched chickens, at this time of the yecar, are susceptible to chicken-pox.
The discase is both contagions aud infections. If proper attention be given in
regavd to cleanliness and feeding, this diseasc can be checked or avoided altogether.
Maize in any shape or form should not be fed to young chickens, as this mode of
teeding causes the Lirds’ temperatuve to vise, and chicken-pox is sure to follow. The
method advised during the hot weathev is to feed a mash of bran and pollard mixed
with cither ¢old water or milk, and sealded wheat alternately, the latter to be given
when cold.  Every third day add one tablespoouful of sulphur to the mash in sufficient
quantity to feed forty adult fowls; this to be given on a warm day. In adding the
sulphur, the best plan is to put the sulphur into a bowl and erush to a fine powder.
Then add a eouple of handfuls of pollard, and mix thoroughly and add to the hulk.
By adopting these means, the sulphur is evenly distributed and mot left lumpy, and
every bird gets its equal share. Iipsom salts should be given once a week in their
mash, but not on the same day as the sulphur is given. Dissolve one packet in the
water you mix the mash with. One packet is sufficient for twelve adult fowls. Dry,
flaked bran in tins or hoppers should always be available for the chickens to pick
from, together with a good supply of grit, or charcoal, and green tood when procurable.

IPor outward treatment of chicken-pox, bathe the head once a day with a weak
solution of boracic acid, and smear the affected parts with a mixture of sulphur and
vine ointment., Ordinary washing blue made into a paste has a very gratifying cffect
on mild cases.

Fateritis.—This is a very eommon disease ameng poultry, and is cansed by
uncleanliness, foul drinking water, putrid meat food, and filthy or rotten food of any
kind, the presence ot unslaked lime, or continual diarrhea. This discase is contagious,
and it spreads rapidly through the flock and is responsible for many deaths. In
diagnosing this discase, the bird will appear listless, the comb will be davk in colour,
and the shanks shrivel up, and the evacuations are of a Dbilious character.

Treatment :—Quarantine all affected birds and give each one two teaspoontuls
of eastor oil; two hours afterwards give tem drops of ehlovodyne, and should the
exereta not harden in from six to eight hours, give another five drops of chlorodyne.
Feed on boiled rice and give sealded milk to drink. Clean and disinfect thoroughly
all honses and yards, and burn all dead birds and accumulated rnbbish. Keep a
sharp look out for any other birds that may become affected. This can best be done
by going to the roosts a couple of hours after roosting-time and examining the
droppings and removing any atfeeted birds, which should be treated as directed.
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Jropical IJndustries.

THE SUGAR SEASON, 1913.

I'rom the annual report of the Gemeral Superintendent of Sugar Experiment
Stations in Queensland to the end of October, 1918, we take the following notes on
the vesults of the erop for that year:—-

1.—The anticipations in last year’s report that Queensland would manufacture
some 346,000 tons of sugar were not realised, This was due to threc canses:—

(a) Mills being delayed for want of lime and bags due to industrial strife in
the Southern States;

(b) To an early aud abnormal wet season in many distriets preventing an
extension of the crushing into February; and

(¢) The eyclone at Mackay.

The tremendous crop of last year was due to several eauses, the chicf being the
large amount of standover cane from 1916 and the extremely favonrable growing
weather of 1917. Although the full tonmage was not secured, the 1917 crop was
easily the best that Queensland has yet scen, the total amount of raw sugar manu-
fuctured being 307,714 tons or 64,877 tons in excess of the last record year—viz.,
1913, In reality some 313,000 tons of raw sugar were made, but approximately
6,000 tons were destroyed in the January eyelone at Mackay and the floods which
accompanied that disaster. But for shipping delays last ycar, the whole of the
sugar would have been removed and this great loss would not have occurred. It
should remain an object lesson on the advantages of the rapid getting away of sugar
stocks before the wet scason sets in.  Fortunately, this year no stocks bave so far
accumulated. It is seldom that a good season is experienced in all the sugar districts
at the same tine, but this happened Doth in 1973 and 1917. Practically every mill
was supplied to its utmost capacity or over-supplied.

The yicld of Queensland sugar in 1917 taken with that produced in New South
Wales excceded the consumption by about 60,000 tons. This amount is held in
stock by the Iederal Government, the purchascrs of the sugar; and every pouund
of it will probably be needed to make up the deficiency that will oceur in this year’s
crops.

2. —AprPROXIMATE ESTIMATE OF i1 1918 Cane Cror.

At the commencement of the present year the outlook for another large yield
of sugar was highly promising, and it was generally anticipated that, if not a record,
the year would approach its predecessor very closcly. The severity of the eyclones
at Mackay, Babinda, and Innisfail, floods in these and other distriets, severe frosts
from Mackay southward, and an entire absence of favourable growing weather have
operated to so large an extent that the estimated surplus will now result in a shortage.
At Mackay the cane suffered quite as much from the terrific rainfall in January and
February as from the eyclone itself, the fall for six weeks amounting to 91 inches,
the greater part of which fell durving the eycelone weck. Tortions of this distriet
have also been more or less severely aflfected by frost. At Babinda and Innisfail
the eane was much farther forward at the time of the eyclone in Mareh than it was
in the January eyclone at Mackay, and suffered a great deal more damage from
the actual wind. The canc on the ITerbert River and Proserpine did unot suffer
nearly so much from the eyelonie blows, but rain and floods interfered a great deal
with its growth. At Cairns and Mossman the want of suitable canegrowing weather
has largely reduced the crops, the elimatic conditions having been too cool. On the
Lower Burdekin there was an immense crop in the early part of the year, a large
proportion of which was standover, but owing to long-continued dry weather a
great part of this died. It was at one time doubtful if all the cane in the district
could be crushed this year, but it is gencrally anticipated now that the whole of it
can be treated. At Bundaberg and Childers the crops are better than elsewherc,
but the severe frosts experienced at the former place have also led to a reduetion
in the sngar yicld at that place.
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The following arve the estimates of the amount of cane to be crushed as supplied
by the various mills during the present month; they are, of course, only approximate
at this stage. A rough approximate cstimate made in Mareh is also furnished to
show the falling-off :—

Rough __Approximate
Agisias | i omicho Remasis.
made in March. | Mills.
Tons. Touns.
Mossman .. .. 62,000 54,000
Babinda .. .. 95,000 112,000
Hambledon .. .. 85,000 70,000
Mulgrave .. . 70,000 | 58,000
South Johustone .. 50,000 55,000
Goondi .. .. 60,000 50,000
Mourilyan 35,000 40,000 |
Victoria .. .. 100,000 f 85,000
Macknade .. .. ‘ 100,000 80,000
Kalamia .. .. 150,000 96,000
Pioncer .. .. 140,000 110,000
Inkerman .. .. 160,000 130,000
Proscrpine .. .. 63,000 58,000 Part trom the Lower
Burdekin.
Plane Creck .. .. 38,000 35,000
Homebush .. oo 40,000 34,000
Cattle Creek .. .. 35,000 : 30,000
North Fton .. .. 30,000 ! 24,000
Marian .. . 65,000 : 35,000
TFarleigh - . 35,000 ' 25,000 |
Racecourse .. . 35,000 24,000 }
Palms e oo 19,000 .. | Cane sent to Pleystowe.
Pleystowe .. .. 53,000 45,000 Including Palms cane.
Bafile Creelr .. Lo 7,000 7,000
Miara .. .. . 2,000 .. Closed down.
Waterloo .. oo 5,000 2,680 |
Qunaba .. o 53,000 | 50,000
Millaquin . .. 80,000 65,000
Bingera .. .. 75,000 55,000
Fairymead .. .. 90,000 84,000
Gin Gin .. .. 26,000 24,000
Invicta .. e 20,000 13,100 Loss by frost estimated
| at 7,000 tons.

Doolbi .. o 35,000 25,000
Isis Central .. .. 45,000 48,000
Childers .. .. 90,000 | 107,000
Maryborough .. .. 20,000 \ 13,000
Mount Bauple - 32,000 | 26,500
Moreton o Fi 25,000 16,000
Logan and Nerang .. 20,000 | 15,000

Totals .. gl 2,147,000 1,801,280 |

The above figures are approximate only. Taking the tons of cane at 1,801,280,
and assuming that the average tons of came required to make 1 ton of sugar will
be 83, then a yield in the region of 206,000 tons of sugar should be realised, providing
matters run smoothly till the end of the erushing scason. This will be aboat 101,000
tons less than last year. The price of raw sugar remains at £21 per ton, so the
value to Queensland should be £4,326,000. Taking the output of New South
Wales and Victoria (beet) at 20,000 tons, this would give the yield of Aunstralian
sugar at 226,000 tons. This is in terms of raw sugar. The approximate shortage
would be somewhere about 57,000 tons, taking the consumption as given recently by
the Commonwealth as 283,000 tons. This figure is largely in excess of the last two
years and evidently accounted for by the large export of sugar in jam.

NoTeE.—Since the above estimate was in type some of the Mackay mills have closed fof
the season with a still smaller tonnage than they anticipated, so it is probable that the yield
of sugar will be &ven less than 208,000 tons.
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THE SUGAR INDUSTRY IN THE PROSERPINE AND
BUNDABERG DISTRICT.

The General Superintendent of the Bureau of Sugar Experiment Statiovs has
received the following report from the Iield Assistant, Mr. J. €. Mwray:—

““Throughout the month the districts of Proserpine and Bundaberg have heen
visited, the latter place inelnding the sub-districts of Woongarra, Barolin, Bucea,
Sharon, Gooburrum, South Kolan, Avondale, and Invicta.

““Tn my last report I mentioned having dealt with a portion of Proserpine. There
is u good deal of uniformity about this district, and, generally spcaking, vemarks
that apply to one farm apply to the whole.

““The weather has been very dry, thongh an occasional thunderstorm  has
oceurred within the last four months; previons to this peried, however, heavy tloods
had been experieneed.

““The soil about Proserpine is heavy and dark, with fair quantities of humus and
acidity fairly pronounced.

“‘Some farmers at Proserpine are using tractors with satisfactory results. There
is a tendency to overload these machines, however, by compelling them to drag more
dises than they are vated for. The average soil resistance would be about 25 1Ib.
throughout the distriet.

““The rat pest is the worst the faimers have fo contend with in the Proserpine,
though up to the present these bave not given much trouble.

“‘In planting in this distviet I notice the farmers nsnally place their rows abont
5 feet apart and their plants about 8 inelies deep.  In some vascs the grower places
about 2 inchest of covering on his plants and others more, according to their individual
opinion., In soil such as prevails at Prescerpine it is not a good practice, however, to
cover too heavily.

‘1t is a gemeral practice herc to burn the trash prior to entting. The eutters
have done their work ,in these fields fairly well, very little cance being lett on the
ground.

“0t would be to the advantage in this distriet generally it the farmers did more
subsoiling than they are doing. Most of the growers do excellent cultivation, hut in
many cases they do not go deep enough.

The types of plough in mse principally are the ordinary discs. Weeds are kept
down hetween plants by scuffling. 1L is noticeable that most ot the successtul farmers
go well down when ratooning.

““The growers in the Proserpine district are mot tronbled mmeh with noxious
weeds, the worst being the Burdekin grass. Nt grass is evident in small quantities.

““In the Bundaberg district the canegrowing prospects ave fair for next cutting.
The soil, principally a red voleanie, is fairly free from weeds and acidity, the latter
not being so pronounced as in the northern arcas.

“‘Tarmers have been going in a great deal lately for lime and green manuves.
This is gratifying, becanse the land wants lime especially.

“‘The weather has been very dry aronnd Bundaberg uutil the last few weeks,

T ther 1 be ry dry aronnd Buundaberg uutil the last f )
when several bursts of rain fell.

““The prineipal varieties growing arc D 1135, 1900 Seedling, Badila, and Clark
Seeding. The firstmentioned, however, is still the most extensively grown. There
are some farm arcas, however, where D 1135 could be replaced to advantage by other
canes, preferably Badila. This cane does well on the Hummock Plantation, where a
G60-ton erop was a fine illustration of what can be grown on land carefully worked
and cropped. Quantities of lime (about 30 ewt. to the acre) and green manure
(Manritius Bean) were used, with the above results.

““In planting in the Bundaberg districts the farmers mostly use the cane planter,
The rows are about 5 feet apart, the plants about S inches deep, and 12 inches between
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JHants,  Planters usually place their plants on a hard bottom and cover lightly with
a farme implement. Iavmers do not change their plants mueh in these cane areas.

“TFertilisers are not being used to any great extent, as rvesults, so far, have not
justified the expenditure in time and labour.

“* Practically all drainage is dome on the Bundaberg district farms by surface
drains,  There is no irrigation.

‘“The ploughs in ecommon use here are the discs. Ilorses ave mostly used, onc or
two planters only having mechanical traction.

“‘Most of the cultivators used here arve fitted with hoes. These appear to he
the hest for the soil conditions. Ploughing is not done extensively between the rows.
It was not noticeable that ymuel damage had been dome to the roots of the plants
through cultivation.

“Ult s difficult to arrive at an average cost of eultivation, as so many of the
Farmers’ estimates vary.

“Favmers usually burn their trash before cutting. Tn one or two instances have
farmers volunteercd ratoons, but not with satisfaetory results.

“*Labour conditions arc fair throughout the Bundaberg district. Most of the
work is dome Dy Jocal men. Whenever this elass of labour is available there is
seldom much trouble.

““Matters are unsatisfactory for the farmers at Bucea and Tavieta, they having
vo milling accommnodation closer than Bingera. Many of the growers are thinking
of Teaving the industry and going in for other sorts of favrming.”’

TO REPAIR A LEAKY GALVANISED IRON TANK WITH A
CAPACITY OF 10,000 GALLONS OR THEREABOUTS.

My Avthur Morry, Surveyor, Department of Agriculture and Stock, advises:—

Cavefully clean out the inside of the tank by removing all grease, dirt, and
corroded incrustations; but this must be done earefully or the holes will be enlarged.

In a tank of this size, both inside and outside should be cemented, especially if
the holes arc numevous. It is mot then necessary to stop the holes with any special
stopping, as the cement compo when laid on will pass through the holes on to the
outside and will form a much better key than if they had been stopped.

Commence with the inside, and after cleaning as above deseribed, give the shects
a coating ol cement-wash (pure ecement and water), about the thickness of eream,
starting at the top and working down about 3 ft. at a time. Then, before this is
quite dry, fill in all the corrugations with a compo consisting of one part cement to
one-and-a-half parts of clean, sharp sand. TProceed in this way to the bottom, then,
as soomn as possible, begin again at the top and lay on a coat three-quarters of an inch
thick of one cement and one and a-halt sand, and finish off with a wood or steel float.

Cover the bottom of fhe tank with wire netting about 1-ineh mesh, and before
finishing the sides turn up some strips of netting at intervals against the sides and
cover them with cement.  Then cover the whole of the bottom with three-quarters of
an ineh of compo as before, and well work it with a wood or stecl float. Ruu a fillet
about 14 inel wide all vound at the intersection of the side and bottom.

To make a thorough job of a tank of this size, the outside should then be treated
in the same way, which will make the walls of the tank about 2] inches thick and very
darable.  Thirty-two bags of cement and about three yards of sand will be vequired
to do hoth sides and bottom. Nincteen bags of cement and iwo yards of sand for
inside and Dbottom only.

To line a 1,000-gallon tank as above, one side only, two casks ov six bags will be
vequired with halt o load of sand.
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Science.

REPORT ON INVESTIGATIONS IN REGARD TO THE SPREAD OF
PRICKLY-PEAR BY THE SCRUB TURKEY.
By G. B. BROOKES, Instructor in Agriculture, Rockhampton.

The Serub Turkey having heen suspeeted by several observant settlers in pear-
infested country of being the medinm for carrying and distributing the seed of the
prickly-pear, Mr. G, B. Brookes, Agrieultural Instructor for the Central District,
was deputed by the Department of Agriculture to fully investigate the matter, and
report the results. Mr. Brookes has now furnished the following report on the
subject:—

Although particulars have already been supplied covering a period dating from
the inception of the inquiry, my remarks will, in this instance, embrace the whole
of the work carried out.

The following are the principal points included in the scope of the inguiry:—

1. Are the turkeys large consumers of pear fruit?

2. Are the sceds wholly digested by the birds?

3. What proportion of the sceds taken respectively from the crop, glzzard, and
intestines, and those passed by the birds, germinate in comparison to those
sccured from the ripe pear fruit?

The findings arrived at are:—

1. ARE THE TURKEYS LARGE CONSUMERS OF PEAR FRUIT.

The appearance of the birds received by the restauranis in town suggest that
they feed largely on pear fruit, as evidenced by the purple stains on the head and
feet. It may be of interest to mention that their method of securing the fruit is
to fly over flhe plants, seizing the fruit in their claws while on the wing, then
dropping it in a heap some yards distant. Quite a number of those collections were
to be seen around scattered pear clumps. )

To obtain definite proof that the turkey consumed large quantities of pear
fruit, six birds were shot in a pear-infested serub lying between Stanwell and West-
wood. Those birds were carefully opened, the quantity of seed sceured from the
respective bivds being as follows:—

QuaNTITY OF SEED SECURED FROM SIX TURKEYS.

Turkey No. 1. 2. 3. 4. 5. 6. Totals.
Crop ..o 147 .0 101 .. 315 .. 245 L. 0 .. 190 .. 998
Gizzard .. 180 .. 180 .. 170 .. 35 .. 160 .. 240 .. 965
Intestines 67 .. 0 .. 126 .. 0 .. 70 .. 0 .. 263
Totals .. 394 281 611 280 230 430 2,226

2, ARE THE SELDS WHOLLY DIGESTED BY THE TURKEY.

In a previous report prominence was given to this most important point, so that,
when visiting scrub areas -infested with pear and where turkeys were numerous,
close search was made around their feeding places, and also adjacent {o nests, to
ascertain whether the birds rejected the seeds in their droppings. Regarding this
matter, T may mention that I interviewed several farmers who were emphatic in
their assertion that the turkey was guilty of spreading the pear, but their only proof
was the faet that the birds consumed the fruit and that the pear was spreading in
the scrulbs.
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An cxcellent opportunity was, however, afforded of sccuring reliable data on this
point from the fact that a turkey was to be found in captivity in the Roekhampton
Botanic Gardens. Mr. Simmonds, the curator, very kindly arranged to supply this
bird with ripe pear fruit and note results. Although two sugar-bags of fruit were
consuined, no seeds were to be found in the droppings or on the surface of the soil
in the small enclosure.

The fact that secd was to be found in the intestines of three of the birds
examined is undoubtedly suspicious, but as tlose were in every instance in close
proximity to the gizrard, it is very probable that they were cjected by that powerful
organ when the bird was shot.

The following extracts from communieations reccived by My. P. V. Maloney,
Secretary, Native Birds Protection Society, Rockhampton, bearing on this point, are
of interest, viz.:—

Trom Mr. H. C. Macarthney, Gogango: ‘‘ I have taken pains to thoroughly
cxamine those birds shot in the distriet and find that they are at present largely
feeding om the fruit of the pear. On opening them up I found the erop and gizzard
full of pear secds, but apparently nothing passes the powerful crushing gizzard, as
all matter in the intestines was veduced to a paste.”’

(0

TFrom Mr. P. T. Macdonald, The Range, Rockhampton: ‘T have during the
past sixty years, while 1 lived at Yaamba, continned to rcar and make pets of these
valuable birds (turkeys), and carcfully watehed the result, and alwavs found them
quite harntless of the charges atiributed to them (spreading pear).’’

3. GERMINATION TESTS CARRIED OUT WITI PIEAR SEED,

Tests were made with those obtained from the crop, gizzard, and iutestines of
the six birds, as well as from sceds obtained from ripe pear fruit. Sceds that had
passed through the turkey were mot to be found. Fach lot of secds was kept
separate in the tests. The results have heen tabulated, however, according to the
respeetive organs,

Two methods of testing were adopted—viz., blotting paper ‘‘{ray tester,”’ and
under ovdinary soil conditions. Ten seeds were taken from cach lot for the “tray
tester,”” the balance being planted in a plot of land shaded by the branches of an
adjacent tree, and protected from vermin by bird netting. No rain having fallen
since the commencement of the test, frequent waterings had to be resorted to, the
soil being kept moderately moist.

For comparison, a test was carried out in hoth tester and soil with seed obtained
from ripe pear fruit. This was of intevest as it is generally believed that pear sceds
will not germinate for years unless they liave passed through the digestive tract of
an animal or bird,

RESTLTS OF GERMINATION TESTS.
Commenced 22nd July, 1918, to date 20th November, 1918.

; ; " |
Percentage Germinating. Sept. .' Oct. | Nov. | Total. | Grand Total.

. Tester .. 5 2 24-0 ) 4 ’ 3000 |\ . -

Crop.. SRR 9 | #7 | 137 |pCrop .. 143
| i

- Tester .. i | W B 34 I 50 o

Gizzard .. {Sgisr IR 9 | 10 | 69 |}(‘lzzal'd- .57
| |

= . Tester .. .. .. .. - .

Intestine .. ‘{gg; sl i iy 0-8 | i 0-8 } [ntestine 07

Check— Tester .. 830 50 l 900 !1 Check .. 625

Soil 46:0 (105 |

(Pear ¥ruit)

0-56 |f
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Attached herewitl is a photograph of the tray tests taken on the 29th of October.
1t wuas noted that a large proportion of the seeds obtained from the gizzards
and intestines were considerably worn down, many heing chipped and broken. To
this faect may be attributed the low germination so far recorded of the seeds taken
from those organs. :
DEDUCTIONS ARRIVED AT,

It will be noted from the investigations carried out that the serub turkey is not,
as alleged, an active agent in spreading prickly-pear.  Tlowever, should evidence be
forthcoming to the contrary, it will be carefnlly inquired into.

Tn regard to the germination tests, unless advised to the contrary, those will
be discontinued at the end of the present month.

GENERAL OBSERVATIONS.

In earrying ont the soil tests, it was noted that when the plants were about an
inch high the leaves were eaten off, by what agency I was unable to ascertain.

Tt was also noted that the young seedlings are very delicate. Exposure to sun
and high temperature shortly after germination will ecause them to shrivel up close
to the soil and fall over, the leaves remaining green for some fime after.

When the enoymous crop of pear fruit that is produced annually is taken into
consideration, the fact that the seed germinates readily is of interest. Much of this
secd is transported over considerable stretches of country by floods and heavy rains.
Fortunately, a very large proportion of the resultant plants must perish shortly after
germination, the factors abovementioned contributing largely to this end.

GERMINATION TESTS WITII PRICKLY-PEAR SEEDS FROM SCRUB TURKEYS AND RIPE
Prar Fruir.
Test commenced 11th July, 1918; photographed 29th October, 1918.
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Entomology.

CANE GRUB INVESTIGATION.

The General Superintendent of the Buveau of Sugar Fxperiment Stations has
received the following report on Cane Grub Investigation, by Dr. J. F. Illingworth,
Fntomologist to the Burean:—

““The extended drought is having a serious effeet upon the cane in the Cairns
District. Most of the late planting is barely holding its own, while cane planted
carly in the season is showing serious diying of the lower leaves.

““In some eases, where the fields were all prepared, planting has been so long
delayed by the dry weather that they will not be put in this scason. This has a
rather serious aspect with regard to our investigation, for I was anxious to get the
vesults from a number of these late-planted areas. However, we may be able to get
results from what is already in, if the weather becomes favourable for growth and
continued cultivation.

CCULTIVATION AS A CONTROL MEASURE FOR GRUBS.

‘“As has been demonstrated, cultivation during the period that the bectles are
active seriously interfercs with the laying of their eggs. Ilcnee the value of the late
planting, whieh permits thorough cultivation right through their ovipositing period.

‘“Let mwe urge, then, that the cultivators be kept active in cvery infested field,
wherever it is possible to get throngh the eanc. Tt is important to do this work cven
though the ground is clean; and it should begin not later than two wecks after the
first beetles emerge. T4 will be well to go over the ground at least every two weeks
as long as the beetles are in evidence.

““As indicated in my previous report, it may be profitable to start the preparation
of the land which is to be planted early (April-May). The plonghing, lharrowing,
and so forth, will undoubtedly have a deterrent effect upon egg-laying in these new
fields. They do not like freshly-plonghed ground, especially if it is devoid of grass
and trash. Definite observations by growers on these points will be appreciated, for
they may save us a lot of detailed experiment.

CLEXCHANGE OF PARASITES.

‘“Bince the breeding of our parasitic wasps belonging to the genus Campsomeris
was 50 suecessful under arvtifieial conditions, it has ocenrred to me that these insects
might be very valuable if liberated in countries where they were free from their
uatural enemies. These foes ave so abundant here that the wasps are scareely able
to make themselves felt in the open, though they breed wvery prolifically, Vast
snumbers of their young are destroyed by secondary parasites, and the adults that do
escape probably often fall a prey to the numerous fly-catchers which are present here.

“Sinee Anstralia is the native home of numerous bectles of the family
Searabeide, with great range in size, this is a fertile field for the development of
pavasites; but, unfortunately for our own interests, this parasitism has advaneed to
the hyperparasitic stage, i.c., the parasites are themselves attacked by other parasites.
Tt is a well-recognised fact, however, that insects introduced into mew countries
where they arve freed from their natural cnmemies, for a time wultiply by leaps and
hounds if the elimate is suitable for them.

““White grubs are becoming inereasingly important in sugar-growing ecountries,
and it behoves us to work together for their confrol.

““Our experience with these wasps has been that they are not limited to any
particular species of grub, for they arc apparently able to adapt themselves to a
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considerable range in size. Then, too, transportation to forcign conntries will be
rather simple, since the wasps have a rather extended pupation period.

““We -are hoping that we may get some relief by the introdnction of parasites
—-at any rate, it is worth making the attempt. We are in correspondence with various
sugar-growing countries with this eud in view, We certainly stand ready to
reciprocate if onr wasps are necded elscwhere.

“EMERGENCE OF BEETLES, 1918,

““The long drought has delayed this emergence in many districts, so that it is
possible that many will not come ont at all. Sections favoured by the rains last
month got a crop of beetles at omce. About 2 inches fell aronnd Babinda on the
night of 15th October, and the next day the greybacks were out in force, On the
19th, at dusk, I found the feeding-trees swarming with beetles; one serub had
nothing but green bectles, Callodea punctulaius; others had all three species of
Lepidiota—albohirta, caudata, and froggaiti, in almost this order of abundance.
There were cane lands alongside, and the shrubs were in a grass field.

“NOTES ON LEPIDIOTA FRENCHI.

¢ Changes take place in the grubs of this species during October. Both second
and third stage grubs are in cells during the cool weather; but as the hot days
come on the second-stage grubs moult, changing to the third stage, and Dbegin their
destrmetive feeding, At the same time, the third stage pupate. IIemce it is scen
that this species spends a full year in the third larval stage. Tt is shortly after the
beginning of this stage that the insects do their worst damage to sngar-cane, as
indicated in our reports pnblished in the ‘Sugar Journal’ for Deeember, 1917, and
Januavy, 1918,

¢ Fortunately, this species only troubles now land, for the beetles do mot favour
the laying of their eggs in old fields, preferring blady grass.”’

ANOTHER IMPORTED PEST.

The ravages of the Incerme sced chaleid wasp in the Pallamawalla distriet
have been investigated by Mi. W. W. Froggatt, Govermment Iintomelogist, and in
liis report to the Minister for Agriculture he makes recommendations for combating
the pest.

Mr. Froggatt says that this chaleid wasp was oviginally a native of the United
States, and was introduced into New Sonth Wales with imported luecrne seed. 1t
hias for some years past greatly reduced the yield of Jucerne seed in the Tainworth
distriet. It was first noticed in Pallamawalla about thvec years ago, and for the
last two vears has increased very rapidly and has done a great decal of damage. The
tiny black wasp puncturcs the immature secd, and deposits her cggs beneath the
skin, under the protection of which the baby larval wasp feeds, grows, and finally
pupates. The perfect wasp emcrges from the pnpa by cutting a hole through the
skin of the Iucerne sced.

At the time of the Entomologist’s visit no wasps could be found aboui the
Incerne flowers, but any waste seed in the thresher or sheds contained a peveentage
of parasitised seeds in the pupal form, from which the perfect parasites weve at wny
time rendy to emerge.

Experiments carried out by the Incerne growers have shown, says Mr, Froggatt,
that if the first summer ent is burnt, the next ent can be allowad 1o ripen for seed.
His advice is that if the first cut is made before the seed is more than half-grown,
and allowed to dvy fov Inecrne hay, it will not be necessary to burn it, as the
immatnve wasp larvae will dic as the sced withers in haymaking.
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@nimal Pathology.

REPORT ON MR. MUNRO HULL’S CLAIMS REGARDING
TICK-RESISTING CATTLE.

By Dr. T. IIarvey Jouxstox and Miss M. J. Baxcrorr, B.Se., Biology Department,
University, Brishaie.

In the September, 1912, number of this journal, Mr. G. W. Munro Hull, of
Fumundi, North Coast line, called attention to the existence of a tick-resisting
condition in a certain number of the cows Torming his dairy herd, such animals
remaining free from tick infestation whilst the remainder were regularly attacked.
ITe believed that this peculiarity was caused by the presence in such animals of some
tick destroying microbe, and that it was possible to convey the resistant quality to
other animals by vaccination of the latter with some of the ‘“Iymph’’ occurring
chiefly on the escutcheon of resistant animals, Tt was stated that such cows did not
require to be sprayed or dipped since they remained sleek and clean-coated whilst the
untreated stock suffered from tick attacks. The vaccinated animals were liable to
invasion by tick larvae, hnt the latter nearly always died soon afterwards. Only on
rare oecasions did any reach maturity and lay eggs, but such eggs had not been found
to hatch. Jiven when such animals were turned out into open country for months at
a time they maintained their resistance, whilst ordinary cattle under the same
conditions became heavily infested, some dying of tick worry, even though food was
abundant. Mr. Hull also suspected that the resistant condition was hereditarily
transmitted.

The Agrienltural Department purchased two cows, ‘““Clover’’ and ‘‘Tinkerbell’’
(specially selected by Mr. Hull as examples of his resistant stock), in order to test
the correctuess of these claims. Since the latter were more specifically stated by him
at a later date, we might briefly snummarise the list published as a parliamentary
report in the latter part of 1914:—

“1. That these cattle never mature more than a few odd fomale ticks during the
comrse of a year-—a total of from 50 to 100 per year being the highest estimate,
though the animals arve vregularly infested (natnrally) by myriads of larvee, the
wajority of which die while still very minute.

“°2. That as a result of suel freedom from developing ticks, these eattle do not
requive any attention as regards ticks, and may be tnrned out on any country for
indefinite periods without expericneing tick worry, and conscquently present a eclean
sleck appeavance.

8. That this peculiarity is transmissible to other eattle by ¢ contact ? (i.e.,
natural infection) and by vaccination, and is transmitted in every case to the progeny
of such animals, but does not manifest its presence in the offspring until after the
first year of life.

““4. That the material used for vaceination (i.e., the exndate ocemrring on the
escutcheon of resistant stock) is not produeed as a result of exeessive tick worry.

‘5. That the comparatively fow female ticks which arc to be fonnd maturing on
such animals have become displaced without injury from other cattle and have
reattached themselves to the resistant stock.

£¢6. That though these ticks may lay cggs, no larve develop from them, though
eggs laid by ticks taken from control eattle readily hatch.

“7. That a few ticks are to be scen at odd times on rosistant animals during
winter, when other cattle are free from them.,

*¢8. That such animals have a markedly Ligher temperature thau other cattle
during winter.??

Tn 1914 Mr, C. J. Pound, dircctor of the Yeerongpilly Experimental Station, as
a result of his observations regarding the two cows purchased by the Government,
reported adversely on Mr. ITull’s claims. e stated:—

‘1. That after having been placed in a ticky paddoek for twenty-seven days,
the two cows matured large numbers of ticks,
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¢+9_ And that they became so badly infested and tick-worried that dipping ov
spraying would have been Justified.

i3 Phat he had not been able to transmit the alleged peculiarity to other cattle
¢ither by contaef or by vaceination, while the calf of one of the two animals was
contmonly more or less heavily tiek infested.

¢04. That the exudation was eansed by tick attacks.

<¢3. That cattle ticks only very ravely, and then with the greatest diffienlty,
reattach themselves while maturing.

<. That there is no difference in regard to the rapidity of hatehing of eggs
laid by ticks taken from the two experimental cows and those laid by ticks from
other cattie.

67, That there is practieally no difference between the nature of the infestation
of the so-called resistint animals and that of ordinary cattle during cither the winter
or summer months.

Ci4 That the difference in temperature reported hy M. Hull did not oceur.””’

[+ will thus be seen that Mr. Pound disagrees with all My, Hull's elaims, The
latter were in part restated in 1915 before the Secleet Committee of the Legislative
Assembly, and another claim was added—viz., that the applieation of an arsenicil
dip or wash temporarily suppresseid the tiek-resisting peeuliarity.

Alr. Hull has recently modified (in a letter), as a result of further observations,
certain of his claims (Nos. 1 and 3 in this report) to a slight extent, and now states
that the number of ticks (50-100) given as heing earried per year by a resistant
animal, is in many eases cxcessive; that some of the ticks, in addition to the few
that mature, instead of dying whilst very minute, as most of them do, continued to
develop but die before undergoing engorgement; that certain cases of apparently
hereditary transmission are really due to confact; and that in one case the exudate
made its appearance in a calf during the first year of life.

1t appears to us that the most important poinis to be ascertained are—

1. Whether tick-resistance actually occurs—i.c., whether there are cattle which,
when placed under conditions of natural ir ‘estation, do not become infested to the
same degrec as other animals gimilarly situated.

2. Whether the degree of resistance is sufficiently marked so that very few, if
any, ticks mature on such animals whieh, as a consequence, do not require dipping or
other treatment to prevent tick worry.

3. Whether resistance depends on breed, food, elimate, &e.

4. Whether the resistant condition (if present) can be transmitted in any way.

5. Whether an exudation of serum or lymph occurs locally on vesistant animals;
and whether such is merely a form of tick sore.

Tick resistanice might be manifested by-—

(a) A failure to develop any ticks belonging to a particular species; suclk
would be an example of tick immunity.

(b) A tendeney towards light infestation when ordinary controls become
heavily infested.

(¢) A failure on the part of female ticks to become fully matured or
engorged in such numbers as on controls when under the same condi-
tions of climate.

(d) A failure of such engorged ticks either to lay a mormal number of eggs
or to lay eggs showing a normal percentage of hatchings.

In regard to (a), we know that some ticks are very restricted in regard to
suitable hosts, e.g., the ecattle tick (Boophilus austra and related species and
varicties) thrives on cattle and oecurs nafurally on horses and oceasionally on sheep
and cortain other animals, but it is essentinlly a parasite of cattle. Other species are
not so restricted—e.g., various species of Irodes, including our coastal serub tiek
1. holocyctus. Some must leave their host to undergo certain stages of development,
and then must reattach themselves to some suitable host which may belong to quite a
different group of animals—e.g., the red-legged cattle tick (Rhipicephalus SanguUineus)
which is oecasionally found on horses, cattle, and dogs in South-eastern Queensland.
The cattle tick, however, passes through all its stages on the one host animal. It is
common knowledge amongst graziers and dairy farmers that there exist in many
herds anmimals which are more or less resistant to fick invasion. [or some rcason
such heasts are distasteful to ticks, and, consequently, the larviv cither do not aftach
themselves or else, having become attached, they only occasionally develop to maturity.
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We have interested ourselves in the question of tick resistance of cattle, and
have endeavoured to collect all the information that we could regarding the eondition.
With this end in view we have visited a number of farms where resistant stock were
to be found and have given special attention to the animals which at present form,
or previously formed part of, Mr. Hull’s herd. We have inspeeted them on many
ooeasions during 1935-1918, while during the present year (1918) one of us accepted
the offer of hospitality from Mr. and Mrs. Hull in order to make a detailed study
of the caltle for a prolonged period (January-February, March and June), when ail
the engorged ticks to be seen on resistant animals were carefully collected, most of
the cattle being examined both morning and afternoon, whilst the non-milkers ere
nsually inspected onee daily.

The following is the result of our thorough colleeting from a number of resistant
cows during a period of twenty-seven conseeutive days in the height of the tick
season (January and Febrnary, 1918) :—Cow No. 1, nil; No. 2, 3; No. 4, 3; No. 5,2;
No. 6, 0; No. 7, 4; No. 8 13; No. 9, 0; No. 10, 30; No. 11, 16; No. 12, 0; No. 13, 1.
Nine were taken from No. 14 in twelve days, and sixty-four from No. 15 in twenty-
seven days. The last animal is regarded by Mr. Hull as a non-resistant cow.

Nos. 7, 9, 14, and 15 are young animals. Excluding No. 10, only thirteen fully
matured ticks were removed from nine cows during the whole period, and even if we
inelude No. 10, then the total is only 27. 1t may be urged that these figures only
prove that ticks were extremely scaree on the property at the time, but that such was
not the case was shown by the ocenrrence of tairly heavy infestation of a number of
control heifers from another district, which were then being depastured with Mr.
Hull’s herd. No stronger evidence could be brought forward to prove the presence
of a very marked tick resistance in these animals, Many others were earefully, but
not so systematically, examined, and miost of these showed the presence of resistance.

We have placed ourselves in comnnunication, as far as possible, with those who
have had any experience with Mr. Hull’s stock, and have taken the opportunity to
examine many of them elsewhere.

In practically all cases the animals retained their resistance even when moved
to other districts, provided that they maintained fair or good condition, and, as a
consequence, did not require any treatment to prevent tick worry—in other words,
under conditions of natural infestation, our observations have led us to agree with
Mr. Hull’s contentions numbered in this report as Nos. 1, 2, and 3.

It may be urged that departmental findings in regard to the two secleeted cows
are exactly the opposite to our own. We have, as already stated, had Mr. Hull’s
animals nnder intermittent observation for three and a-half vears, and under the
closest observation for a period greater than the-mormal parasitie period of the cattle
tick. Mr. Pound’s findings are no doubt correct when the animals were subjected to
abnormal circumstances, e.g., poverty of condition, intense artificial infestation, &e.
When these same two animals were allowed their freedom under conditions which
permitted only natural infestation, the published evidence associated with the names
of Messrs, Corser and Walker, MM.ILA., Chambers, Bates, and Butcher has satisfied
us that Mr. Hull’s elaims were correct in regard to these two animals also. One of
them, **Clover,”” just before death, beeanie Leavily infested, but this is only what
one might expect, as with old age comes a lowering of condition and a lessening of
resistance to any disease, including tick invasiomn.

Those who are interested in the matter are invited to peruse a somewhat lengthy
communieation on ‘A Tick-resistant Condition in Cattle,”” which is being published
in the ** Proceedings of the Royal Society of Queensland’’ (1918, p. 219- ). This
article deals with tick worry, habituation of cattle to tick infestation, tick poison,
tick resistance, conditions affecting sueh resistance, and the transmissibility of the
peculiarity. All the evidence that we have been able to collect is there summarised.

We have carried out a series of observations with engorged ticks from resistant
animals with a view to testing the fertility. We found that from the eggs laid by
such ticks the percentage from which larvie were obtained was considerably smaller
than in the case of ticks from control animals. The pereentage of those whose eggs
did not develop into larvc was the same in both eases, whereas the percentage of
partial fertility was much greater, and of practically complete fertility was much
less, than in the ease of controls. In other words, not only did very few ticks mature
on sueh animals, but there was also some impairment ‘of the vitality as shown by the
lessened number of viable eggs (Claim No. 6). We endeavoured to artificially infest
a resistant animal to a moderate degree, but without success.

We disagree with Mr, Hull’s opinion (Claim No. 5) that the tieks on resistant
eattle have developed on other animals and reattached themselves to such resistant

2
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animals. In regard to the few ticks which Mr. Hull states (Claim No. 7) are to he
found in winter on such animals when other cattle are free, we believe the explanation
to he as follows:—The eows which come under closest observation are the milkers,
and as a rvesult of heing in milk, sueh animals during winter frequently fali 111to
somewhat low (,011{1111011 whieh brings about a dnmnutlon of their tick-resisting
powers. On the other hmd resistant eows when dry seldom become infested.

We took the temperatures of a number of resistant animals during the summer,
and found them to be approximately normal. We think that a similar result would be
obtained by registering the temperatures during the winter also (Claim No. 8).

In an article published in this journal (1918, vel. 9, pp. 171-2) we ealled
attention to the prescnee of tick resistance in cattle, and invited correspondence
regarding the effects of breed, food, dipping. condition, &e. A number of replies
were received from various distriets.

Brahmin cattle and crossbreds are more or less strongly resistant. In Queens-
land, tick resistance is not confined to any one breed, though .J.])I)a.le]lﬂ\' niore ¢ommon
dTllOHO’bt Jerseys and Jersey crosses, ])L‘lhdpb on account of the presence of fine short
hair and rather oily ¢kin. Individual animals of various other breeds, Shorthorn,
Avyrshirve, Holstein, Hereford and their erosses may possess a marked resistance. We
are inclined to believe that it is to some extent a matter of individual idiosyncrasy.
‘We think that food has an influence only to this extent: that animals in good
condition are commonly less infested than those in poor condition. It may be urged
that such animals are in good condition because they arve not tick worried, but it
is undoubtedly also true that an animal in good health is less liable fo invasion owing
to its natural resisting powers being then most marked.

Resistant animals have been noted in a number of localities, extending from
the Atherton Tableland to Springbrook Plateau, more usually in the vieinity of serub
country—perhaps the more abundant fodder in sueh situations helping to maintain
condition and resistance.

Evidence has been collected in favour of, as well as against, the view that the
application of arsenical solutions suppresses resistance. We ave inclined to think
that, provided the condition of the animals be not lowered by the treatment, suppres-
sion or diminution of resistance does not happen.

TRANSMISSIBILITY OF RESISTANCE.

Mr. Hull elaimed that it eould be transmitted hereditarily, by vaccination, and
by contact—i.e., that it could be naturally acquired. Mr. Pound’s observations did
not uphold any of these elaims.

We have carefully colleeted all the evidence available in regard to the herds of
Messrs. M., and F. Hull (Bumundi), Mr. Inigo Jones (Crohamhurst) and others.
As a result, we believe that resistance in certain cases is a quality capable of
hereditary transmission. This does not mean that all the progeny of such cattle will
be resistant. It is necessary to know how the parental stock acquired the peculiarity.
We have not obtained sufficient information to allow us to state whether it is of a
Mendelian chavacter. It is possible that certain cattle may really be ‘‘sports’’ as
far as resistance is concerned, and, in such cases, the quality would be transmissible
to a perecntage of the offspring. We would like to obtain more informtaion regarding
the result of mating a resistant bull with resistant and non-resistant cows, so as to
enable us to decide what part (if any) heredity plays.

There is considerable evidence in favour of the view that resistance ecan he
transmitted to other animals by vaccination, i.c., by using some of the exudate (to be
reterred to later) from resistant eattle. We have not suceceeded in so transmitting it
to any of our experimenfal animals

My, Hull, when speaking of transmission by ‘‘contact,”’ means to infer that the

condition is picked up naturally by means of the larvie which hatell from eggs laid
by tieks from resistant cattle, conveying ‘‘something’’ derived from such animals to
those which they infest, and thereby setting up resistance. Our experiments were
unsuceessful.  We also failed to find in the exuudate any organisms other than those
whose presence resulted from contamination. Tn this we agree with Mr, Pound’s
findings. Morcover, there are many animals which have been on Mr. Hull’s property
in company with resistant animals for periods varying from one to seven years without
becomiug resistant.

We, however, believe that in most cases the condition is naturally acquired as a
direct result of moderate, long-continued infestation, which causes the production of
an anti-tick substance in the blood and other flnids of certain cattle. In other words,
we believe that the tick actually injects minute quantities of a poison (tiek poison),
and this stimnlates the blood (just as the injection of other foreign substanees does)
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to mannfactuve an anti-tick substance which neutralises the poison. We have found
an apticoagulin in the ecattle tick, and it is known that similar poisons oceur in
several other ticks, which, on injection, give rise to varions symptoms, but if recovery
oceurs, then an immunity, or at least a resistance, follows.

We think that habitaation is a step towards such resistance, and that the con-
dition is slowly acquired as a result of tick attack. Some cattle-owners assert that
if animals remain undipped for a season, then the animals will either die of tick
worry or else become resistant. This is perhaps correct, but in view of the greater
prob'abili‘ry of the former event happening, we think that dipping, in conjunction
with a rotation of paddocks, should be systematically carried out, in order to control
the tick pest and assist in its eradication.

EXUDATE.

Associated with tick resistance there may be an exudate (Tull’s Claim No. 4 in
this Report) whiech we have already described in the pages of this Journal (May,
1918, p. 172). It consists of drops of a clear yellow fluid, which appear on the skin
on various parts of the body, ncck, dewlap, butt of tail, and esentcheon. notably on
the lastnamed, where it is more evident owing to the shortness of the hair. These
drops become thick and sticky, nltimately forming little granular masses of thin flag
yellow scabs, according fto the size of the original drop. The largest patches seen
were about the size of a sixpence or slightly larger. In some animals these little
masgses of exudate are perfectly clear, the skin appearing through them quite
uninflamed. Tn others some blood may be present, and then the resulting scab is
discoloured. When dry, these scabs are readily flaked off, leaving a rounded area
of smooth clean skin beneath. There is no positive evidence to prove that each pateh
of exudate is caused by the bite of a tick, though, occasionally, larval ticks have been
found attached to a dry seab, having become entangled in the sticky fluid. This
exudation of lymph must be due to one, or both, of two causez—(1) either a slight
mechanical injury to the tissue which, while not usnally penetrating a blood capillary,
allows an escape of lymph from the tissnes; such might be caused by the larval tick
inserting its rostrum, and then withdrawing it and going elsewhere; (2) or to an
increase in the blood pressure, inyolving an extravasation of lymph from the capillaries.
The formation of small hard lumps on the flanks and in the vieinity of escutcheon
and neck of resistant animals, upon the centre of which a pateh of fresh exudate
may or may not appear, would be accounted for by an increase in blood pressure,
sinee, when scored, blood flows' very freely from sueh lumps. The affected avea is
rather irritable, the cows showing a desive to lick or rub the part. This exudation
makes its appearance particularly during the warmer months( October to June),
especially during the moist weather,

The condition just deseribed appears to graduate into a type of tick-sore, so far
only noticed on resistant animals. The seab formed over such a tick-sore consists of
two very distinet parts—an outer ring of a clear yellow substance, apparently
composed of exactly the same matter as that spoken of above, smrounding a dark
blood-stained cor¢ on the upper surface of whieh there is a pit where the mouth
parts of a tick have been inserted, while very often the tick is still present. Develop-
ment up to the adult stage occurs in such ticks, but the females are unable to bloat
and vemain stunted, sickly-looking individuals, eventually dropping off with the
scab.  The under-surface of this hard black core, surrounding the rostrum of the tick,
often contains pus. When such a scab is removed a corresponding pit is scen in the
skin of the beast.

Although we have failed to find even larval ticks in the great majority of the
patches of exudate examined by us, even after using the microseope, we believe that
they are a direet result of larval tick attack on certain cattle, 4 cattle which
possess some individual physiological peenliarity. Sueh animals arve resistant, and
appavently the small quantity of tiek toxin——perhaps even the mere mechanical
stimulns cansed by the insertion of the rostrum-—is able to so inerease the local blood
pressure that there is an exudation of lymph. We have already stated our opinion
that the blood of resistant animals will be found to possess certain differences in
regard to its biochemical composition.

It may be objected that this exudate makes its first appearance each season before
the presence of ticks is noticed, but we must point ont that larvee begin to infest
cattle some little time before their oc¢urrence is noted by an ordinary observer.

We, then, agree with Mr. Pound in regard to this elaim that the condition is
the result of tick attack, but we disagree with Lhim when le regards it as an ordinary
tick-sore.  We agree with My, Hull that it is not the resnlt of irritation caused by
excessive tick worry.
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Uommenting upon the preceding report, Mr. C. J. Pound, Government Baeteriolo-
gist, makes the following remarks in 2 communieation to the Under Secretary,
Department of Agriculture and Stock:—

During the past six years Mr. Hull, in his numerous reports to the Department
and the public Press, has been most persistent in sueh statements as:—

(Tt is absolutely impossible for eattle ficks to live more than a couple of
days, and in no case have I known a tick to develop on any of these
specially treated animals.”’

¢eTf earefully watehed, these ticks will in a couple of days be tfound to be
merely dry seales which fall off, leaving no trace of their existence.
It sometimes happens that a full-grown tick will adhere fo one of
these treated eattle, and the result is the same.”’

‘T can show you thousands of larval ticks swarming on these proof cattle
to-day, and in a week’s time show you nothing but dead pupa with
an occasional half-matured female, while the ordinary cow, if lefg
nnsprayed, will in three weeks’ time be heavily infested with mature
ticks.”” :

¢¢The eattle that have contracted this discase come into the yard smothered
with tiny ticks, which duly adhere; but in a eouple of days they may
be seraped off as dry shells, and in no case do they ever mature as
they do on other cattle.’’

According to the report under review, Mr. Hull has modified these claims, and
now eontends—**. . . ... that some of the ticks, in addition to the few that mainre,
instead of dying while very minute, as most of them do, continne to develop, but die
before undergoing engorgement . . . .7’

As engorgement rarely takes place before the twentieth day, these ticks must
have developed and survived the second moult on the animal,

In this connection, the faet must not be lost sight of that dead ticks in various
stages of development arc frequently found on ticky cattle, no matter what the degree
of infestation.

The authors state that—<¢Under conditions of natural infestation our observa-
tions have led us to agree with Mr. Hull’s contentions numbered 1, 2, and 3 in this
Report.”’

With regard fo No. 1.—The observatious as conducted on the question as to the
number of ticks found on ecattle at Mr. Munro Hull’s farm at Tumundi must be
regarded as only of relative value compared with the definitc and positive results
obtained by Messrs. Watson and Carmody atb Yeerongpilly, on whieh occasion the
cattle were not artificially infested, the animals having been brought from a ticky
paddock and placed in stalls for convenient and exaet observations.

The number of ticks found on cattle yunning on ticky country is extremely
variable and largely due to the conditions of environment. Gross tick infestation or
so-ealled tick vesistance is not by any means constant, i.c., at variable periods a
heavily tick-infested animal may become lightly infested, while a so-called resistant
animal may become grossly infested, as demonstrated by the observations condueted
at Maryborough and Yeerongpilly; hence it is obvious that at times the necessity
arises to dip or spray these alleged tick-resistant cattle, which is a complete answer
to No. 2.

With regard to No. 3.—No. 3 reads as follows:—*‘“This peculiarity is trans-
missible to other cattle by contact (i.e., by natural infection) and by vaceination, and
is transmitted in every case to the progeny of such animals, but does not manifest
its presence in the offspring until after the first year of life . . . .7

HEREDITARY TRANSMISSION.

The authors, although their investigations cover a period of three and a-half
vears, do not mention having actually conducted experiments in order to determine
whether the alleged tick resistance is transmitted by heredity, but have collected
evidence from Mr. Munro Hull, My. F. Hull, Mr. Inigo Jones, and others, and as a
rosult they state:—< ¢ We believe that resistance in certain cases s a quality capable
of hereditary transmission.”’

TRANSMISSION BY VACCINATION.

On the all-important question of transmission of tick resistance by vaccination,
the nuthors state:—¢¢There is considerable evidence in favour of the view that
resistance can be transmitted to other animals by vaccination. We have not succeeded
in so transmitting it to any of our experimental animals.’’
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TFurther, with reference to transmission by contact, the authors again say:—
¢¢Onr experiments were unsuecessful.”’

Tt is also of interest to note that they state:—‘Mr. Pound’s observations did
not uphold any of these claims.”’

With reference to the development of ticks on so-called resistant cattle, the
authors state that ‘‘during the months of Janmary, Fcbruary, Mareh, and June all
the engorged ticks to be seen on resistant animals were ecarefully collected, most of
the cattle being examined both morning and afternoon, whilst the non-milkers were
nsnally inspected once daily.””’

During January and February, 1918, the small total of 145 ticks were removed
from fonrteen cows in twenty-seven days, but no mention of the number of ticks
collected during March and June, the latter being a mid-winter month, when, aceord-
ing to Mr. Hull, matured ticks are more numerouns on the so-called resistant cattle.

As, presumably, this experiment was conducted largely with the object of deter-
mining aceurately the total mumber of ticks that matured and beeame engorged on
these alleged tick-resisting eattle, T am perfectly satisfied that careful examinations
conducted even twice daily eould not possibly reveal the total number of ticks that
matured on these animals.

Observations of over twenty-five years have convineed me that in order to
determine the total number of ticks maturing on any given animal such an animal
must be kept in a stall under constant observation, for it is a well-known fact to
those who arc intimate with the life bistory and development of the cattle tick that
at a certain stage ticks become rapidly engorged and fall off at any time during
night or day. This was strikingly bronght under notice during the following
experiment :—

Tn May, 1934, ““Clover '’ and ‘‘ Tinkerbell,”” both in good condition, were placed
in a ticky paddock (natural infestation) for twenty-seven days, then brought into
stalls and kept nnder observation. Mr. H. B. Watson and Mr. Inspector Carmody
were instrueted to collect ticks as they matured. During this period of twenty-five
days thirty inspecfions were made, and of the engorged female ticks collected 230
were picked off ““Clover’” and 860 from ‘‘Tinkerbell.”” The morning and afternoon
inspections usually occupied abont thirty minutes, but during the intervals a consider-
able number of ticks became engorged and fell off among the bedding, but such ticks
were not included in the total.

In order to make the Yecrongpilly experiments more complete in some of the
carlier observations, artificial infestation (by mo means intense) was resorted to with
a view of ascertaining if such ticks would mature and become engorged on the cows
““Tinkerbell’” and ‘“Clover,”’ but I must take exception to tho author’s statement
that the animals (‘‘Tinkerbell’’ and ‘‘Clover’”), whilst at Yeerongpilly, ‘‘were
subjected to abnormal cirenmstances, e.g., poverty of condifion, infense artifieial
infestation, &e.’’ >

These remarks are not from me, nor could such inference be drawn from any of
my reports; on the contrary, the two eows, whenever in my charge during the past
six years, have always been well fed and specially carved for, and not subjected to
conditions likely to produce a lowered resistance. Further, 1n order to keep down
gross tick infestation, the cows were sprayed periodically with other catfle.

It may be questioned why it is necessary to spray cattle yunning in paddocks
at this Government institution. Tu reply, I may state that the various paddocks on
this property lic practically in a basin surrounded on threc sides by public roads
and vacant land on which are running numbers of straying dairy cattle, the majority
of which are, during the greater part of the year, grossly tick infested. The ticks
from these cattle, with eggs and larval ticks, are washed by the storm waters into the
two creeks that pass through the Station paddocks; hence the necessity for continual
spraying of all the cattle on this property.

On the question of animals losing their power of alleged tick resistance throngh
scarcity of feed, reference is made to the original cow ‘‘Clover,”” which, it is stated,
just beforc death became heavily infested.

This is not borne out by Mr. Hull’s report to the Department, dated 6th February,
1916, of which the following is an extract:—*‘Thus ‘Tinkerbell’” became so poor
that she was so heavily infested under natural conditions that she failed to survive,
whilst her companion ‘Clover’ (a hardy natured cow—Ayrshire) remained in
condition in spite of severe weather, and at the samec time held her powers of tick
resistance.’’

In another report, dated 3rd February, 1916, Mr. Hull states that—* ¢ Owing to
the severe drought, natural feed is scarce, and records show that one of the cows
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(‘ Tinkerbell”) fell so low in condition that on 10th December she was heavily
infested with fully matured ticks, whilst her companion (of a hardier constitution—
Ayrshire) was perfectly clean and in good condition. ‘Tinkerbell” was a grade
Jersey. ‘Tinkerbell’ fell so low in condition as to succumb to an assault from
another cow—a fate which hefel more than one of my own cattle during the dry
spell we are just reeovering from.”’

Winrer Ticks.

My, Tuli elaims—**That during the winter months these cattle will mature more
female ticks than in the summer, when ticks are most active.”’

This, Mr. Hull explains, is beeause these sc-called vesistant eattle have a higher
normal temperature (1-24 per eent.) duving the winter months than they have during
the summer months, thus confirming his idea ‘‘that they possessed a temperature
high enough to suit the tick, while the temperature of the ordinary cow in eonjunction
with the air temperature was too low for them.”’

He further states— ‘I would like stockowners to know that I had long ago
advised the Department that T had observed that, although these ecattle carried no
ticks during the summer, when ticks were most active, they always matured an
inconsiderable number during the cold weather, when the ordinary stock were free
from ticks.’’

And again to quote Mr. Hull—*Out of the hundreds of sueh ticks taken from
these proof cattle during the last three years not one of the thousands of eggs they
laid (under observation) hias ever hatched out.”’

The presence of mature ticks during the winter months on what Le terms his
proot cattle is explained by Mr. Hull as having been ‘‘picked up from other cattle
after passing the pupa stage.”’ Although the authors disagree with Mr, Hull on this
question, their findings are based on temperatures of ecattle recorded during the
summer months only.

Troe ITNFLUENCE oF Foop a5 A FACTOR ON THE DEGREE OF INFESTATICON.

The aunthors stute that—* We think that food has an influence only to this extent
—that animals in good condition are commonly less infested than those in poor
condition. It may be argued that sueh animals are in good condition because they
are not tick worried, but it is undoubtedly also true that an animal in good health
is lesz liable to. invasion owing to its natural resisting powers being then most
marked.’’

I entirely disagree with these views, for I have repeatedly observed that healthy,
fat cattle from the Sydney and Brigsbane shows are readily suseeptible to tiek invasion;
morcover, they are not borne out by the years of experience of those who have closely
observed good, healthy cattle on station properties and the constant arrival of healthy,
tiek-infested, fat eattle at our Northern meatworks.

Exopare.

Under this heading, the anthors state that ‘“the condition appears to graduate into
a type of tick-sore, so far only noticed on resistant animals.?’’

Had these observations been wider, it would have been fonnd that this condition
is as readily ohserved on both so-called resistant and non-resistant animals, and,
moreover, the sernm exudes only from those parts of the skin which have been
attacked by the young ticks, for when such cattle are dipped, or are freed from
ticks by any other method, an almost simultaucous disappearance of the exudate will
be readily observed. This exudate of serum which subsequently develops into a dry,
hard erust, is a common occurrence on the cattle exposed to tick infestation at
Yeerongpilly.

The cow ‘‘Tinkerbell,”” with several of her progemy, and also some of the
progeny of the cow ‘*CUlover,”’ are still under my control.

As a result of continued observation extending over five years, I cannot find
any good reason for varying the opinions expressed in my report of 19th Augnst, 1914,

L therefore strongly recommend that this report dealing with Mr. Munro Hull’s
elaims he appended.

INDEPENDENT OBSERVATIONS ON *‘ TINKERBELL ™' AND ¢ CLOVER,”’ NOT UNDER
DEPARTMENTAL CONTROL.

On 13th April, 1915, the brindle cow *‘Tinkerbell’” (grade Jersey) and the
black and white cow ‘“Clover’' (Ayrshire strain) were consigned to Messrs. Butcher
and Rex, Maryborough, being loaned to the Wide Bay and Burnett Pastoral and
Agrieultural Soeiety for over nine months for independent ohservations.
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Various reports were published that these two cows remained free from ticks,
while the cattle running with them were always grossly infested.

On 10th December the Hon. A. J. Jones, M.L.C., Messrs. Page, M. H.R., Dymock,
and H. A. Jones inspected these two cows and found ‘‘Tinkerbell’” was heavily
infested with fully developed ticks, alive and ready to drop off

The Hon. A. J. Jomes, M.L.C., in his cvidence before the Select I'arliamentary
Committee, states that— ‘As a matter of fact, just above the udder, I do not think
it was possible to prick the skin without touching a tick. She was what L call badly
infested, and needed dipping or washing.”’

Some weeks later, Mr. Jones, the Seerctary of the W.B.B.P.A. Society, informed
me that ‘‘Tinkerbell’” had died, and that the cow **Clover’’ would be returned own
the 18th February.

On untrucking at Yeerongpilly, 1 was greatly surprised to find, not ‘‘Clover,”’
but the cow ‘¢ Tinkerbell.”” On careful search 1 failed to find any tieks, but ample
evidenee of reeent heavy tick infestation; moreover, there was positive evidence that
the cow had been vecently treated with some arsenical compound.

CONCLUSION,

The only experimental evidence brought forward by the authors in support of
My, Tlull’s claims is that which endeavours to show that on some cows very few ticks
will mature and beeome engorged; but, as I have pointed out elsewhere, the method
of conducting these experiments was far from conclusive in obtaining a correct
estimate of the number of ticks that matured on these cattle. When condueting an
investigation of this character, the practical and commercial value of the results
obtained must not he lost sight of, and in this respect the authors and myself have
not been able to report favourably on Mr. Hull’s propositions.

Though of some scientific interest, it must now be regarded as valucless as a
practical means of dealing with the cattle tick pest, and cousequently Mr. Munro
Hull's alleged discovery cannot be considered as of national importance.

I have consistently emphasised that tick eradication can only be successfully
carried out in any given section of country by systematic dipping or spraying of all
cattle in a standard arsenieal solution, or, where conditions are favourable, by the
“ipastuve rotation method.’’ I am thevefore highly pleased to learn from their
report that Dr. Harvey Johnston and Miss M. J. Baneroft, B.Sc¢., endorse my views
on the subjeet.

LINSEED ON THE DAIRY FARM. :

We, in Australia, are much inclined to hold cheap those avticles which are the
production of our own factories, and to consider imported goods superior to ours,
This idea is tast losing ground, and onr eyes are being opened fo the fact that
Australian manufacturers ean and do produce articles of clothing, machinery, food-
stuifs, &ec., which easily rival imported goods. Amongst these we may instance the
product of the flax plant, and particularly of its seed, well known as the linsced of
comnieree.  Linsced is well known as a valuable food for pet birds, but it has a far
greater value in the commercial world, since it yields two valuable products—namely,
Lingead 0il and Linseed Meal. A striking example of admirable goods manufactured
in Australia is afforded by the group of Linseed products put forth by Messrs.
Meggitt, Limited. Those who know anything about the painters’ trade are familiar
with the trade mark ¢‘The Little Boy from Manly,’’ personifying young Australia,
as the Linseed Oil in drums that he adorns is known to be the basis of the very best
paints and colours to be had in Australia. But not alone is Meggitt’s Linsced Oil
appreciated by the painter. It has proved a benefactor to the farmer who considers
the welfare of his horses, cows, sheep, pigs, and poultry, owing to the proved value
of the Linseed meal produets by reason of their digestibility, their palatability, and
the nutriment they eontain. TFor the dairy farmer they are espeeially valuable,
partienlarly at a time like the present, when drought conditions deprive the stock of
the natural and artificial pasture. The meal adds to the richness of the wmilk, and
helps in keeping the animals in good heart, and in maintaining the health of the herd
when food is poor. Oil meal supplies the farm horses with food on which they ean
do work. It will help the pigs to put on that fine, firm fatness and sleekness that
counts for so mueh when ‘‘topping up’’ for sale. In brief, all animals benefit by
this addition to their ordinary diet. When the grass is gone it will keep the sheep
from starvation, and the poultry under this diet become early ready for market.
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The Markets.

PRICES OF FARM PRODUCE IN THE BRISBANE MARKETS FOR
DEGEMBER, 1918.

DECEMBER.

Article. == —=—=
[ Prices.
{
Bacon Ib. ! 9d. to 104d.
Barley ... .| bush. | 5s. “d. to 6x.
Bran G|l <ton £7 5s. to £7 10s.
Broom N[l'lt % £50 to £60
Broom Millet (Sydney )UC‘C) T £‘>U to £90
Butter (First Grade) o ; | ewt. 172s. 8d.
Chaff, Mixed ; | ton £9 to £10
Chaft, Oaten (Importcd) | 3 £8 to £9
Chaﬂ’ Lucerne - £9 to £13 15s.
Chaff, Wheaten ... ol £7 10s. to £8 15s.
Cheese ... . Fora (B o 11d. to 114d.
Flour b ton £12
Hams P 1s. 6d. to 2s.
Hay, Lucerne . 3 ‘ ton £8 to £10
Hay, Oaten 7, |
Hay, Wheaten | o i £7 to £8 15s.
Homney ... a b, 2d. to 3d.
Maize \ bush. 5s. 6d. to 6s.
Oats bl it 3s.10d. to 4s.
Onions ...| ton £15 to £16.
Peanuts ... sp b | 7d. to 11d.
Pollard ... o323 ete ton | £5
Potatoes ... o o £11 to £27
Potatoes (Sweet) .. S (et 4s. 10d. to Bs.
Pumpkins (Talle) ton £13 to £15
Pumplins (Cattle) b £9 to £12
Eggs y | I o 7| 7d. to 8d.
Fowls : - per pair 2s. 3d. to 3s. 9d.
Ducks, English ... e 3s. to 4s.
Ducks, Muscovy .. 3s. 6d. to 4s. 6d.
Geese : ‘ 4s. to 3s.
Turkeys (Hens) - & | 6s. to 16s.
Turkeys (anblerb) : | 12s. to 35s.
Wheat (Milling) .. | bush. 1 4s. 6d. 10 5s. 6d.
VEGETABLES—TURBOT STREET MARKETS.

Asparagus, per dozen bundles ... gl 5s. to 14s.
Beans, per sugar-bag 2| 5s. to 8s.
Beetroon per dozen bundles 1 1-. to 2s.
Cabbages, per dozen 8s. 6d. to 12s.
Carrots, per dozen butches = 1s. fd. to 1s. 9d.
Cucumbels per dozen 6d. to Zs.
Lettuce, per dozen ... 1s. 3d.
Marrows, per dozen 2s. to 4s. 6d.
Parsnips, per dozen bunches ol 1s. 6d.
Peas, per sugar-bag 5s. €d. to 12s.
>weet Potatoes, per sugar- baff 2s. 2d. to 3s.
Pumpkins (ttble rer ewt. e 13s. to 15s.
Tomatoes, per quarter-case ... 7s.6d. to 10s. 6d.

Chocos, per dozen ... e[ 1s. to 1s. 6d.
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DECEMBEER.

Article, —

Prices.
Bananas (Queensland), per case ... 8s. to 13s.
Bananas (Tweed River), per bunch 7s. to 15s.
Bananas (Fiji), per case 20s. to 22s.

Bananas (G.]M.), per bunch

Bananas (GL.DM.1, per case ...

Cherries, per 121b. box

Lemons, per case

Ma,ndarmc per case

Mangoes. per bushel-case . ¢

Oranges (Navel), per bushel-case

Oranges (Uther), per case..

Olan"es (Queensland), per case
Papaw Apples (Queensland), per bushel-case ...
Passion Fruit, per bushel-case
Peaches, per half-case

Pineapples (Queens), per case

Pineapples (Ripleys), per case

6s. lo 7s. 6d.
20s. to 22s.
4s. to 7s. 6d.
6s. to 8s.
8s. to 12s.
6s.
20s. to 235s.
10s. to 11s.
10s.
30s.
5s. to 10s.
12s. to 14s.
12s. to 14s.

Pineapples (Common), per case 13s. to 15s.
Tomatoos, per case ... e 20s. to 24s.
Strawberries, per box 4d. to 9d.
PRICES OF FRUIT—TURBOT STREET MARKETS.
i DECEMBER.
Article. el -l
| Prices.
5 |

Apples, Eating, per case A 15s. to 17s.

Apples, Cooking, per case ...
Apricots, per quarter-case...
Bananas (Cavendish), per dozen ...
Bananas (Cavendish), per burch ...
Bananas (Sugar), per dozen

Cape Gooseberries ...

Cherries, per box =
Cherrics, per quarter-case.,
Citrons, per huudredwewht
Cocoanuts, per sack o
Custard Apples, per qualtcr case
Lemons (Lisbon), per case .
Mandarins, per ease

Mangoes, per case ... ok
Ora.ngos (Navel), per case

Oranges (Seville), per hundrcdwclght
Oranges (Othel), per case ,
Papaw Apples, per quar ter-case .
Passion Eplmt per quarter-case
Peaches, per case ...

Peanuts, per 1b. ...

Pmeapplcs (Ripley), per dozen
Pineapples (Rough), per dozen
Pineapples (Smooth), per dozen ...
Plums, per quarter-case
Rockmelons, per dozen
Strawberries, per dozen boxes
Sugar-melons, per dozen ...
Tomatoes, per quartez ~case

16s. 6d. to 20s.
8s. 6d. to 11s. 6d.
13d. to 51d.

1s. 6d. to 5s.
2d.
8s. t.(.).l?is

18s. to 20s.

x|l 7s. to 8s.

15s. to 25s.

| 15s. to 22s.

6s. o Us.
Gs. to 9s.
15s.
12s.
10s. to 15s.
2s. to 3s. 6d.
6s. to 10s.
4s. 6d. to 7s.
7d. to 11d.
2s. 6d. to 9s.
2s. to 7s. 9d.
5s. 6d. 1o 9s. 6d.
9s. to 11s. 9d.
10s. to 28s.
3s. to 9s.
18s. to 25s.

7s. to 9s. 6d.
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TOP PRICES, ENOGGERA YARDS, NOVEMBER, 1918.

NOVEWBER.
Animal. e e
Prices,

Bullocks ... .. | £26 15s. to £28 12s. 6d.
Cows £16 to £19 12s. 6d.
Merino Wethers... oo | 43s. 6d.
Crossbred Wethers 42s. 9d.
Merino Ewes ... 30s. 6d.
Crossbred Ewes ... 33s. 6d.
Lambs ... 32s. 4d.
Pigs (Porkers) ... 54s. 6d.

RAINFALL IN THE AGRICULTURAL DISTRICTS.

TABLE SHOWING THE AVERAGE RAINFALL FOR THE MonTH oF NoveMBER, 1918, IN THE
AGRICULTURAL DIsTRIOTS, TOGETHER WITH TOTArL RAINFALLS DURING NovEMEER, 1918
aND 1917, vor COMPARISON.

AVERAGE | ToraL | AVERAGE i TOTAL
RAINFALL. RAINFALL, RAINFALL. | RAINFALL.
Divisions and Stations, E= __i No;.t | | Divisions and Stations. % Yo. ot‘| | s
;.. | Years'| Nov., | Nov., I . ¢ 'l Xov., | Nov.,
Nov. Ra—s 1918. | 1917. Nov. ?{:r_s ! 19018 | A1.901\7.
cords, cords. | |
= ] b i L |G|
North Coast. South Coast— | ‘ |
In. In. In. continued : In. In. In.
Atherton ... e | 236 17 1:82 | 633
Cairns e | 4251 36 267 | 7°25 || Nambour ... a| 329918 199 157 | 1463
Cardwell ... | 436 46 173 | 11-44 || Nanango ... | 270 35 107 | 556
Cooktown ... | 294 42 078 | 377 || Rockhampton ...| 2'24| 31 083 | 561
Herberton ... | 249 81 377 | 3°87 || Woodford ... .| 309 31 072 11043
Ingham ... we| 4716| 26 | 3041080
Innisfail ... Lo | 6751 37 | 12:34 1232 ‘
Mossman ... .| D04 10 326 4
Townsville ..  ...| 192| 47 | 2748|1317 | Darling Downs.
Dalby ... .| 264| 48 | 031| 563
Emu Vale... S OG0 S 019 | 462
S Jimbour .. .| 253| o | 006 A9L
Qs 9.5 Miles | 2066 | 33 047 | 994
are 153 81| 320\ 1250 Stanthorps o | 280 45 | 17| 484
i - / 5 = || Toowoomba 35| 46 032 S98
Charters Towers ... | 163 | 36 409 | 470 Warwiok 261| 31 033 | 511
Mackay 3:00 | 17 | 264 | 658 W ; : '
Proserpine ... 342 | 15 151 | 809
920 s =00 | Q-
St. Lawrence 2:38 | 47 509 801 TR e |
South Coast. Roma | 2151 44 Liah) K220
Biggenden ... v (20D e 117 |
Bundaberg ... | 278 85 1-46 State Farms, de.
Brisbane " ... s BT (L 8T 216
Childers ’ 296 | 23 212 Bungeworgorai ... | 278 <+ 1521 ccu
Crohamhurst 465 097 Gatton College ... | 2:82| .. 183 | 760
Esk ... 3119 | 31 292 Gindie 4 289 6 312 | 7716
Gayndah ... 291 | 47 175 | Hermitage 2:70]| 108 | 525
Gympie ... e | 323 48 136 Kairi A |02 4 138 | 245
Glasshouse M’tains | 427 | 10 0568 Sugar Experiment
Kilkivan 260 | 39 074 tation, Mackay | 277 | ... 2:63 | 597
Maryborough 333 | 47 021 ‘Warren - T 452 4 0°60 ‘81

Norte.—The averages have been compiled from official data during the periods indicated; but the totals
for November this year, and for the same period of 1917, having been compiled from telegraphic reports, are

ubject to revision.
S GEORGE G. BOND, Divisiona] Officer.
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ASTRONOMICAL DATA FOR QUEENSLAND.

Tmars CompureDd BY D. EGLINTON, F.R.A.S.

. TIMES OF SUNRISE AND SUNSET.
AT BRISBANE.

1919, JANUARY. l FEBRUARY, MARCH. APRIL.
— f
Date.| Rises. | Sets. ' Riges, | Sets. | Rises. | Sets, | Rises. | Sets,

‘ .J' .
1| 457 | 645 \ 591 | 642 | 541 | 620 | 538 | 547 PHASES OF THE MOON.
2 | 438 646 | 522 | 642 | 542 | 6°19 | 559 | 546 | ppg phases of the Moon commence at the
3 | 459 | 646 | 523 | 641 | 542 | 618 | 550 | 544 L\;u;-:' s\t{:tl.cdri;u.;);t;‘gﬁllix.illi;l;\'ow South
3 50 6'4(51 594 | G641 | 543 | 617 | 60 \ 545 ules, Victoria, a SR .
5 | 50 | 646 | 524 640 | 54 | 616 | 60 | B2 2 Jan. @ Now Moon 6 24 p.m.
6 51 647 l 525 | 639 | 544 | 616 61 541 9 ,, ( First Quarter 8 55 p.o.
7 |52 | 647 | 526 | 6339 | 545 | 614 | 61 ‘ 540 |16 . O Full Moon 6 45 p.m.
g | 52 'Ga7 | 527 638 | 545 | 613 | 62 | 38y 2t » D L.astQuarLer 2 22 pm.
9 53 67| 5% | 637 | 546 | 692 | 62 | 538 ST o ana bt o
10 53 | 647 I 528 | 636 | 546 | 611 l 63 | 537 |Lbecarth ou 24th abonlk O a.n.
31 | 54 | 647 | 520 | 636 | 547 | 610 | 63 ‘ 536
12 | 55 | 647 530 | 635|548 69 | 64 | 53>
13 | 56 | 647 831 635 548 | 68 | 674 ] 535 | 1 Feb, @ New Moon 9 7 am.
14 | 56 ] 647 | 581 | 634 | 549 | 67 | 64 | 534 | g ( FirstQuarter 4 52 am.
15 | 57 | 47| 532 633 | 549 | 66 | 65 ‘ 53315 ,, O FullMoon 9 38am.
16 | 58 | 647 | 883 | G32| 550 | 65 | 63 i 532123 ,, » LastQuarter1l 48 a.m.
17 | 59| 47| 538 | 6811 BO0 | G | 0 | 5BL | e Meon i PR, Sy
18 510 | G47 | 534 | 6:30 | 551 | 6:3 G 6 730 |the 21st about 6am.
19 | 510/ 647 | 535 | 620 | 551 | 62 | 67 ‘ 529
20 | 511 | G \ 585 | 628 552 | 61 | 67 | 528
2 ?12 i 6.4(? | ?‘5( ‘.),28 202 f.‘? ()S 32‘ 2 Mar. @ New Moon 9 12 p.m.
22 | 5718 | 646 | 536 | 627 | 553 | 539 | 68 | 526 5 . ( FisQuarter 1 14 pm.
98 | 514 | 646, 537 | 626 | 553 | 558 | 69 | 525 - " O Full Moon 141 am.
2 | 515 | 645 | 538 | 625 | 551 B5T| 69 | 524 |0 7 T ) Quarter 6 34 am.
25 | 516 643 538 | 624 ‘ 554 | 536 | 6710 | 528 | 1y \eon wil “-i;“""-'effr"’r‘ﬁxgﬁﬂl\vﬂ
26 | 5716 | 645 | 589 | 623 ‘ 555 | 5'55 | 6710 | 522 y;lelgllehz;‘{"ﬁ]g‘\;f'l"‘rp}f\;j‘“ T
97 | 517 | G4 | 540 | 622 | 536 | 533 | 611 | 521
98 | 518 | 641 | 54l | 621 | 596 | 552 | 611 | 520
29 [ 5191 643| .. | .. l 557 | 530 | 612 | 519
30 5'20} 643 | .. . | 257 | 549 | 612 | 518
31 | 521 | 642 [ o ! 538 | 548 ’ |

For places west of DBrishane, but nearly on the same parallel of latitude—27%% degrees
$.—add < minutes for each degree of longitude. Tor example, at Toowoomba the sun will
rize and set about 4 minutes later than at Brisbane, and at Oontoo (longitude 141 dezrees K.)
about 48 minutes later.

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

The moonlight nights for each month can best be ascertained 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 ahgut the time the sun sets, and the moeonlight then extends all through the night;
when at the first quarter the moon rises somewhere about six hours before the sun sets, and
it is moonlight only till about midnight. Ajfter full moon it will be later each evening before
it rises, and when in the last guarter it will not generally rise til} aifter midnight.

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

{All the particulars on this page were computed for this Journal, and should not be
reproduced without acknowledgment. ]
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Tarm and Garden Notes for T‘ebrua.ry.

PreLd—The land intended for potatoes should now be ready for planting. Plant
sound small potatocs, well shot, without eutting them. TIf large potatoes are cut
into setts, there is a risk of their rotting, as the usual wet weather may be expected,
with a hot, muggy atmosphere. Weeds will be very troublesome, and for that reason
the sowing of Imeerne should be deferred till later. Sow lucerne in deep rich soil,
thoroughly worked and deeply ploughed. Cape barley, panicum, kafir eorn, imphee,
sorghum, and vetches may be sown; but it is risky to plant maize for a late crop,
as early frosts would destroy the ripening grain. For an early winter crop, sow
swede turnips and mangelwurzels. Pick cotton as the bulbs burst. Do not pick until
the dew has dried off the bulbs. Expose the picked cotton for a couple of hours to
sun heat.

Krronex GARDEN.—Make preparations for good evops of vegetables for the early
winter by plonghing or digging all unoccupied land, supplying well-rotted manure if
needed. Chicken guano is also an exeellent fertiliser, if prepared as follows:—

Spread a layer of black soil on the ground. Dump the fowl manure on to this,
and pound it fine with the back of a spade; add hardwood ashes, so that the compound
shall eontain—Soil, 3 bushels; fowl manure, 2 bushels; ashes, 1 bushel. Mix
thoronghly, and a little before planting moisten the heap with water, or, better still,
with urine; cover with old mats, and let it lie till needed.

Most market gardeners will have cabbages and cauliflowers ready for transplant-
ing. Do this during the month. In the pamphlet on ¢‘Market Gardening’’ issued
by the Department, it is recommended to sow the sced from the middle of January
to the middle of Mareh, arranging the time, however, to suit early and late districts.
Tor winter erops, the Drumbead type, of which Flat Dutch and Queensland or Florida
Headen are good examples, and ave the most profitable. The Savoy cabbage does
woll here.  The best eauliflowers to grow are the Large Asiatie, Eclipse, Early Dwarf,
and Le Normand. If the aphis appears, spray with tobacco solution.

Sow French beans, butter beans, beet, carrot, turnip, vadish, cabbage, cauliflower,
cress, peas. Should the weather prove dry after the January vains, give the plants
a good sonking with water. Gather all fruit of eucumbers, melons, French and other
beans, and tomatoes as they ripen, to ensure the continued production of the vines
and plants.

PLOWER GARDEN.—Thin out and tic up dahlias. Keep the weeds down, and never
allow them to seed. Sow hardy ammnals. This is the best month for sowing, as you
will be able to keep up a succession of bloom during the suceeeding months of
antumn and winter. To ensure this, sow phlox, pansy, daisy, stocks, aster, nasturtium,
hollvhoek, eandytuft, mignouette, sweet peas, dianthus, carnations, cornflower, summer
chrysanthemum, verbenas, petunias, pentstemons, &e. Dianthus, sown now and
planted out in Mareh, will bloom during the whole year, if the dead stalks and blooms
are regularly cut away.

Do not sow flower seeds too deep, as on the depth will depend greatly what results
vou will have as regards the sced germinating. It is easy to remember that seeds
should be covered with fine soil to a depth equal to their own size; for instance, a
pea is about onc-cighth of an ineh in diameter, therefore, cover it with one-eighth of
an inch of soil.
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Orchard Notes for Yebruary.

In order that the series of monthly notes that have appeared for some years past
in the ‘‘ Agrieultural Jowrnal’’ might be rendered of more value to our fruit-growers,
advantage was taken of the commencement of the new year to revise them and bring
them up to date. At the same time, the notes have been somewhat altered, as,
instead of making them of a general nature, applicable to the whole of the State,
they are, to a certain extent, localised, as, although the general principles of cultiva-
tion, manuring, pruning, treatment of fruit pests, as well as of the handling and
marketing of the fruit, are applicable to the State as a whole, there are many matters
that are of interest to individual parts of the State rather than to the whole State;
and, further, notes that are applicable to the Southern part of the State for ome
month are not always applicable to the North for the same month.

In order to carry ouf this idea the State has heen divided as follows:—
1. The Sonthern Coast Districts, south of the Tropic of Capriecorn;
2. The Tropical Coast Distriets;

3. The Southern and Central Tablelands.

This plan has met with such general approval during the past year that the notes
will henceforth he published in accordance therewith.

THE SOUTHERN COAST DISTRICTS.

The earlier summer fruits, including grapes, will be pretty well over, but pine-
apples, mangoes, and bananas are in full fruit. The bulk of the main summer crop
of pines ripens during the month, and growers are in consequence kept very busy
sending them to both our local markets and canneries, and to the Southern States.
The planting of all kinds of tropical fruits can be continued where necessary, though
earlier planting of both pines and bananas is to be recommended. Still, if the land
is thoroughly prepared—rviz.,, well and deeply worked—they can be planted with
safety, and will hecome well cstablished before winter. The month is usually a wet
one, and both tree and weed growth is excessive. If unable fo get on the land with
horses to keep down weed growth, use the seythe freely in the orchard before weeds
seed, as by doing so you will form a good muleh that will tend to prevent the soil
washing, and that when ploughed in later on will add a comsiderable quantity of
organic matter to the soil, thus tending to improve its meehanical condition, its power
of absorbing and retaining moisture, as well as fo increase its nitrogen contents.

This is the best month of the year in which to bud mangoes in the Brishane
distriet. The bark of the stock to be budded must run very freely, and the scion,
when placed in position, must be tied very firmly. The bark of the scion should be
slightly thicker than the bark of the stock, so that the material used to tie it keeps
it firmly in its place. As soon as the bud is tied, ringbark the stock just above the
bud, so as to force the sap of the stock into scion, so that a union will take place
quickly.

Where eyaniding of eitrus and other trees has not heen concluded it may be
coutinued during the month, as fruit treated now will probably kecp clean and free
from scale insects till gatheved. If the trees have been treated with Bordeaux
mixture, do not ¢yanide, as cyaniding should always be done previous to spraying
with Bordeaux mixture.
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If Maori is showing, spray with the sulphide of soda wash. Look out for Black
Brand and also for the Yellow Peach Moth towards the end of the month in the
earlier districts. Spraying with Bordeaux mixture is advisable in the case of both
of these pests.

Get land ready for strawberry planting, so as to be rcady to set out runmers
next month. Some growers set out plants as early as the end of February, but March
is to be preferred. Citrns and deciduous trees can still be budded during the month.
Young trees in mursery should be kept clean and attended to; ties should be cut
where necessary, and the young trees frained to a straight single stem.

THE TROPICAL COAST DISTRICTS.

As the month is usnally a very wet one in this part of the State, very little work
can be done in the orchard other than keeping down excessive weed growth by means
of a scythe. When eitrus trees are making excessive growth and throwing out large
numbers of water-shoots, the latter should be cut away, otherwise they ave apt to rob
the rest of the tree, and thus injure it considerably. Many of the citrus trees will
come into a second blossoming during the month, and this will produce a crop of
fruit ripening towards the end of winter and during the following spring. The main
crop, where same has set in spring, will be ripening towards the end of the month,
but as a rule insect life of all kinds is so prevalent at this time of year that the
bulk of the fruit is destroyed. Where there is sound fruit, however, it will pay to
look after. If the weather is wet it should be artificially dried before packing; but
if there are periods of sunshiue, then the frnit ¢can be eut and laid ont on boards or
slabs in the sun, so that the extra moisture of the skin can be dried out. Care will
have to be taken not to sun-seald the fruit, or to dry it too much; all that is required
is to evaporate the surplus moisture from the skin, so that the fruit will not speck
when packed.

Tropical fruits of all sorts can be planted during the month. Budding of
mangoes and other fruits can be continued. Bananas must be kept netted, as fly is
always bad at this time of year.

THE SOUTHERN AND CENTRAL TABLELANDS.

The marketing of later varieties of apples, pears, plums, peaches, and nectarines
will oceupy the attention of the Staunthorpe growers. The grape harvest will also
extend right through the month. FEvery care should be taken to see that the fruit fly
and codling moth are not allowed to spread, although the best work in fighting these
pests has to he done during the months of December and January, as on the action
then taken, if carried out systematically, the freedom of the later fruits from
infestation mainly depends.

Handle the fruit earefully, and see that no fly or codling moth infested fruit
leaves the distriet. The grapes ripening as they do when this fruit is over in the
carlier parts of the State, should be sent not only to Brisbane, but to all other
parts of the State. Tor long shipment nothing can beat crates holding 6-1b. baskets.
The fruit should be gathered some hours before packing, and be placed in the sum,
g0 as to become thoronghly dry, and to allow the stems o become wilted, as this
causes the fruit to hang on the bunch mueh better, and consequently to reach its
destination in better order.

It parrots and flying foxes are troublesome, organised shooting parties or poison-
ing with strychnine are the best means of dealing with those pests.

The erop of grapes will be about over in the Roma znd other inland districts.
Citrus trees, when infested by Red Seale, should be eyanided. The orehard should be
kept well cultivated after every rain, and when there is no rain, but water is available
for irrigation, if the soil requires it, the trees should get a good soaking, which, if
followed by thorough cultivation, will carry the trees on till the fruit is ripe.





