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CSvent and Comment.

The Current Issue.

A valuable progress report of Banana Beetle Borer investigations by Mr.
Iroggatt is an important feature of the December Journal. The report is illustratei
with some very fine plates the work of My, 1. W. Helmsing, of the Division of
Entomology and Plant Pathelogy. Comparative trials with ratoon and annual Upland
cotton earried out by the department in 1824 are deseribed by Mr. Bvans, Mr, Wells
has a note on cotton thinning and spacing experiments for the season 1924.25  and
another on spiuning tests of Queensiand cotton,  Agriculture in Queensland is further
veviewed., My, Francis has some interesting observations on the plants of Charleville,
My, Givanlt has a note on an imported Iueerne pest, with a deseription of two allied
species. He also supplies a deseriptive note on the Australinn Ophioning (ichnewmon—
Filies). The work of the Burean of Sugar Experiment Stations is well covered in useful
observations and veports. Other well-supplied features make up a number of more than
usual interest.

The 1925 Wheat Harvest.

A recent inspection of the priveipal wheat-growing distriets, by the Director
of Agrieulture (Mr. H. €. Quodling) for the purpose of studying the wvarious
influences affecting produetion, and at the same time to observe progress in the
wheat improvement work of the Department in relation to the breeding and evolving
of varieties suitable to Queensland econditions, has shown that there is a2 markea
inerease in the area cropped this season. Growers gencrally have also kept right
up to date in the use of modern labour-savieg machinery and slowly, but surely, a
gradual improvement in methods of eultivation and in the varieties sown is evident.
Altogether there is every reason for an optimistic opinion regarvding the future
development of the wheat industry in Queensland. '
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No country is free from seasonnl set-backs, and nowhere in the world are pro-
dueers in the happy position of enjoying an uninterrupted run of good erops and
prosperity. This year in many loealities dry weather and late frosts were respon-
gible for reduced yields on low-lying and u\pnsed country; luckily, however, the-
ineidence of these unfavourable factors was not so promounced clsewhere, with the
result that average yields ave good and many individual erops are of w-vmd dimen-
sions. All this tends towards a full realisation of the Wheat Board’s estimate of
a 2,000,000 bushel erop.

Dry Farming.

If suecessful produetion were only o matter of good ecultivation on scientifie
lines so that the land might be kept in a condition to receive the rainfall and to
store moisture for the development of the ensuing erop, wheat- -growing would becomie
more popular—assuming, of course, that payable prices for grain are fortheoming,
It has been clearly demonstrated hv the dry farming experiments eavried out at the
Roma State Farm that the safer method to adopt—aud this is equally applicable
throughout the State—is to burn the stulible and start the eultivator to work imme-
diately after the removal of one erop in preparation for the next, Plough at the
firgt opportunity, where the seil requires plonghing, and keep the surface i a well-
worked condition to maintain ‘‘a weed-free blanket muleh’’ to cheek the loss of
801l moisture due to excessive evaporation. Proof of the soundness and efficiency
of sueh a method was demonstrated some years ago by summer fallowing o field
at the Roma Farm, and permitting practically all the rain which fell to pereolate
to the subsoil and lmldmg it thew by the method outlined for the benefit of the
approsching erop. In this instance the effective rainfall during the growing period
amounted to only 1.76 inches for a return of 24 bushels per aere. As it takes
ordinarily about 44 inches of rain to pass through a erop to produce a 15-hushel
yield, it is obvious T]nt this greater return was only possible through conserving the
summer rains.  If thiz system were universally adopted there would be fewer dis-
appointments on the seore of reduced yields or evop failures thvough the incidence
of dry weather,

Wheat-growing Essentials.

Personal contaet with a number of producers has elearly shown that good
Judgment and experience in the matter of soil treatment and farming practice are
as essential to suceess in, wheat-growing as in any other forms of agriculture, On:z
has te visnalise a very wide perspective before attempting to arrive at the parc
taken by the wheatgrower in the general seheme of primary production, In the
Southern States wheat-growing is often a full-time jobs; here, on account of certan
climatic and soil advantages, not enjoyed by his Southern Lr,nhpm the grower of
wheat on the Darling Downs may also be a very suecessful maizegrower and dairy-
man, or a produeer of fodders, eanary seod, barley, oats, lneerne, potatoes, or other
minor erops; and if eonditions permit he may ecombing sheep and lamb raising
with wheat produetion. Obviously, this greater versafility in the matter of produe-
tion ealls for a very carvefnl study of the conditions under which this cereal is grown,
in order thatl officers of the department may render the most helpful service in
assisting to build up and stabilise the industry. For example, the man who eombines
wheat and sheep, and this undoubtedly represents an excellent balanee in the matter
of economie produetion, finds that he is in a position fo farm large arveas with the
aid of tractor-deawn implements and machinery. Given the necessary capital and
equipment, a greater use can be made of hc:t\\' blnck soil country of which there
are almost illimitable areas still undeveloped on the Darling Dowus.

The seeret of working these deep, heavy black soils of the plaing is to take
advantage of their “‘gelf-working’’ eapacity. Aeration and nitrification go on
naturally ; the tendency of the soil when ((:lltl‘?t('tlng_, in dry weather is to fissure
and ernck fo considerable depths. When vain falls, mueh of it percolates decply
into the subgoil and the whole mass of soil in process of expansion unudergoes a
perceptible movement, visible on the surface, where o natural muleh is formed. To
attempt to plough soils of this eharacter to any depth is to turn up rough, intraci-
able lnmps. Obviously, the ‘“‘one way ' and the *‘stiff shanked’’ cultivators arve
quite capable of accomplishing all the cultivation required for the production of o
crop. As a matter of fact, this class of soil under orvdinary eirveumstances does noy
require to be plonghed for wheat and is rieh enough to produce heavy crops for
many years to come without the aid of arvtificial fertilisers. Under such eonditions
the demand is for late maturing, good stooling wheat like ** Currawa’’ and *¢Cleve
land’® for the main crop, which can be sown early, in April, and fed off at intervals
wntil the beginning of Angust; a choice of favoured varvieties for mid-season and
spring sowing being made to suit individual requirements.

The farmer who combines dairying with wheatgrowing and is loeated on the
more sheltered country on the ridges and slopes contiguous to the plains also favours
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a proportion of slow maturing wheat, but in the generality of cases his seleetion
includes a slightly greater pereentage of mid-season and spring sowi varieties.

The mixed farmer, with his more intensive methods of eultivation and erop
rotations, has to be guided by seasonal conditions and other eireumstances ineidental
to his operations, such as the time for sowing and ripening, the character of the
geason, and the situation' and soil on which the wheat is to be planted, all of which
exercise an influence in the matter of the choice of varieties. Oune important feature
in the ease of certain spring wheats is their eapacity to make the best use of a
limited amount of =o0il moisture for the production of a erop in the shortest possible
time. These examples are mentioned mervely to illustrate that a single variety of
wheat eannot possibly be expeeted to meet the varying conditions and environment
under which erops are to be grown over a planting season extending, say, from
April to July,

Some Favoured Wheats.

At the present time no variety enjoys flie popularity of *“‘¥lorence’ in the
grain-growing distriets of the Downs, or as a hay wheat in the coastal districts,
1it, however, suffered a good deal this year from frost on low-lying eountry. Growers,
while agreeing as to its general excellence, complain of the loss through the tendency
of the grain to shatter when ripe. As the present season may be regarded as a drey
one, varieties whieh lodged Dhadly Iast year—a wet one—and gave mueh trouble
when harvested, stood up well this season and generally furnished good returns.
Examples of these ave *‘Canberra,”’ a reputed eross between **Federation’’ wheat
and **Volga’' barley, which returned fhirteen bags per acre at Willowvale; and
SGluyas, " a South Australian selection from Ward’s wheat, which proved a fairly
consistent eropper, seven to nine bag crops being quite common. These two being
mid-seagon varieties and slightly slower in development, were not affected by late
frosts as muech as *‘Florence™ or other spring-growing wheats. Moreover, the:
former wheats benefited generally by the late rains. An example may be citei
where erops of “‘Cauberra’’ and ‘‘Florenee'" were grown side by side, the former
returning thirteen bags and the Iatter five bags per acre.

The excellent yields and quality of grain obtained in previous seasons with
fPusa No.o 4,77 a spring wheat with a similar growing period to *‘Tlorence,’””
introduced about fifteen years ago by the department from India and brought intc
general cultivation after a series of tests extending over several seasons, were
responsible for a faivly general sowing of the variety under rvather varying eondi-
tions. Knowing ““Pusa’’ to be susceptible to frost, eareful observation was made
respecting its behaviour when grown on diffevent situstions. Generally speaking,
it was badly frosted om low-lying and exposed flats, and suffered, in common witi
“Tlorence’” and other guick maturing wheats from this eause, and from the plants
being too far advanced in growth when the late rains were experienced in October.
However, on the slopes and higher lands “‘ Pusa’’ exceeded expectations and proved
its eapacity to yield heavily, twelve and up to fourteen bag crops being not uncom-
mon, with an oceasional yield of fifteen bags per acre. This variety, elean this year,
is somewhat linble to rust in wet seasons, but notwithstanding this drawback gave
thirteen and fourteen hags to the acre last year when rust was prevalent. One
Leature ean slways be relied upon with ““Pusa”*—it will fill and hold its grain and’
produce a plump, fairly bright sample even when badly rusted and subjected to a
lot of wet weather at harvest time, and may be regarded as supevior in these
respects to any other variety at present in cultivation in the State.

Rust in Wheat.

Rust hias a most important bearing on the future of wheatgrowing in Queens-
land, Resistant capacity of varieties must never he lost sight of. The department
is keeping in elose touch with this problem througl its field staff and each season
exgages in comprehensive tests. Observation, Comparative Test, and Pure Seed
Propagation Plote have been esiablished in several distriets, and these link the Wheat
Breeding Faim at Roma with the prospective grower.

The Importance of Pure Seed,

Good reasons exist for advoeating the gencral use for planting purposes of seed
true to type and free from impurities, as wheats become readily intermixed. Obvi-
ously, the time to make geed seleetions is while the erop is vipening, when volunteor
varieties can be removed.
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Dureau of Sugar Experiment Stations.

SUGAR CROP PROSPECTS.

The Director of the Bureau of Sugar Hxperiment Stations (Mr. H. T, Easterby)
has returned from an inspection of the Experiment Stations at Meringa, South
Johnstone, Mackay, and Bundaberg. The sugar distriets of Cairns, Innisfail, and
Tully were also visited.

Cairns,

The Cairng digtriet was found to be somewhat dry during Oetober, especially
the Mulgrave and Gordonvale aveas, and from # business peint of view the town
of Cairng was much depressed owing to the long-continued rorary strike of wharf
labourers, The difficulty experienced in getting sugar shipped away had led fo
the building of large new sugar storves at Ilambledon, Mulgrave, and Babinda.
This was, however, only regarded as a temporary H]J(:lmut ag the holding of
large stoe ke of sugar at the nuliq iz not favoured, beeause, if accumulations oceur
owing to diffienlty in shipping, an early wet season would have an extremely
prejudieial effect on storved um;:m. A very bitter example of this is rememlred
from the huge stoeks of sugar stored at Mackay in the carly part of 1918, It is
unfortunate that in addition to other twuhlm grubs have eansed considerable
damage in the Cairng arveas thiz season, Another depressing featove was that
farmers were for the most part only receiving reduced payments for eane to enable
them to pay the costs of cutting,

Innistail.

Tonisfail had heen experiencing some dry weather, but good rains occurred
towards the end of Oectober, at intervals, and fhe young cane was looking green
and healthy. At South Johustone crushing was proceeding rapidly, 150,000 tons
cof eane ]m\mg' been put through the rollers up till about the Z0th Oectober. Grubs
had not been very troublesome.

The commercial cane sngar in the cane at that time was 144 per cent., the
average to date being 124, the eane put tlnou;,h each week being about 6,400 tons.
“There has heen little gm\\th in the cane ginee June last, and a great deal of late
ent eane is gtill very backward, so that mueh of it may not be cut this season.

There have Leen a lavge number of eane fires, notwithstanding no permission
hag heen given by the mill to burn, The effect has been to make work slow in the
mill, and to give considerable trouble in the manufactore of sugar. All the mills
in the Tmnisfail distriet have been obliged to erveet large storage accommodation
for sugnr, Goondi mill was doing excellent work and expected fo get through its
large erop by about the 18th December. The Mourilyan mill had experienced some
diffieulties in the earvly part of the erushing, but was now making up for lost time.

The eultivation of banauas is now heing again seriously undertaken in the
Tnnisfail district, owing to the advent of the railway rendering same possible.
Tlhere are now between 400 and 500 acres of bananas in this area. Some of the
farmg are on the Pisher’s Creek tram line and others on the main North Coast
line, comprising about ffty growers. Serub is being rapidiy felled for this purpose.
The secretary of the Fruit Growers’ Association (Mr, Page) is well satisfied with
the progress that hias Leen made so far, and it will open up on avenue for settlers

unable to grow sngar.

“Tully River—The New Mill a ¢ Made in Australia *’ Triumph.

The fing modern mill on the Tully had just reached comgpletion at the end of
October, and is the finest sugar-mill in Australia. It has a normal milling eapacity
of 50 tons of cane per hour, and will easily be able to treat 7,000 tons of cane per
week,  The erushing plant consists of a Searby shredder and four huge three-roller
mills, each roller being G feet by 34 inches. Each mill has an independent drive.
Overhead is n travelling eleetric gantry. There arve five large superheaters and
four cffet pots with a l]ealm;, surface of 20,000 eubie feet. Four immense vacuum
pans deal with the boiling of the symp—" coil pansg aud 2 ecalandria pans.
Beneath these ave eight enclosed crystallisers, 7 feet 3 inches in diameter by
2G feet long. Below this stage are the fuga,ls, sixteen in number, nll electrieally

driven,
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The boilers are six water-tube type, made in Wolverhampton by Thompson,
four being arranged to hurn megass which is automatically fransferred and fed,
while the other two will be ecoal fired. The chimney is 100 feet in height and
containg over 100,000 bricks, every one of which was laid by one man.  An electrie
wineh operates the trueks conveying fuel to the boilers. These boilers will provide
all the steam for driving the crushing engines, a few small steam engines, and
three Bellis-Morcom eleetrie generating sets, which latter supply the power fto
drive all the motors which operate pumps, elevators, crystallisers, centrifugals,
cane rakes, and manev other pieces of machinery, and for the electrie lighting of
the yard and the mill. The approximate floor space of the mill is 70,000 square
feet.

A particularly fine view of the powerful erushing plant is obtained from the
pan stage, Looking down on this series of rollers go massive and resistless in
strength, one i filled with admiration for the engineering ability and eonstructional
skill that las brought it into being. Trom the crushing station an equally
impressive view is obtained of an immense wall of machinery ecomprising the pans,
effets, erystallisers, and fugal stations. At Banyan Creek, which is the source
of the mill’s water supply, two Kelly and Lewis centrifugal pumps electrically
driven have heen installed, eapable of delivering 300,000 gallons of water per hour.
There is also a spray system for cooling eondensed water provided, and many other
details.

The whole of the machinery, excepting the electrieal plant, boilere, and fugals,
has been made in Australin, and a feeling of pride is engendered that this should
be so.  Walker’s Foundry have built a great part of the machinery and crected
the mill, the Bundaberg Foundry having construeted the effets and juice henters.
The eonstruetion of the mill has been in the charge of Messrs. Barbat and Sons, of
Ipswieh. The engineer for the Burean of Central Sugar Mills (Mr. Chalmers) has
been on the building and plant during erection, and My. J. Cran, formerly manager
of Babinda and South Jehnstone, will be the first manager of the Tully mill. A
thriving township is now growing up around the mill, including the first hank to
open—the National Bank of Australin. The new mill was to commence erushing
on the 5th November, preliminary trials having been made. Tt is expected that
some 18,000 tons of eane will be treated during the remainder of the season, but
next yenr a very large ernshing i antieipated.

Mackay.

The distriet of Muackay was found to he cotting the biggest erop of cane in
ity long experience. Every mill anticipated exceeding its original estimate, The
young eane was looking particularly well. Ruin is needed, but the distriet iz not
very dry yet. The Hatton distriet has a fine appearance this vear, nnd the Cattle
Creek mill has a good erop and appears to be over the worst of its difficulties.

Bundaberg,

The Bundaberg distriet has had a long dry spell, and rain is urgently needed.
The appearances there last week were promising for rain, and some useful showers
fell in different parts of the ecane-growing areas.

All the experiment stations have harvested good crops this year, and the work
for next seagon ig well in hand, New experiments have been laid down, while the
work of seedling propagation at South Jehnstone is still advaneing,

Summary,

Within the sugar industry itself little or no trouble with laliour has been experi-
eneed this year, hut outside industrial unrest has econsiderably affected the industry.
Large stocks of sugar are held at many of the Northern mills owing to the-
impossibility of getting the staple loaded during the recent rotary and oversess
strikes. It is stated that much of this sugar will not get away till abont April
or May of next wyear. This, in addition to the industry having to earry the loss
in exporting its sorplus, will lead to mueh uncertainty ag to the final price for
sugar, which may not he determined fill near the commencement of next ernshing.

The mills generally are still holding to their earlier estimates, and if these are
realised the year will he a record one for produetion. The district of Mackay
alone expeets to manufacture 85,000 tons of sugnr this seazon, snd many other
Northern mills are expecting large yields of sugar. A few of the mills have reduced
estimates, hut this is compensated for in larger yields at other mills,
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CANE PEST COMBAT AND CONTROL.

The Diveetor of the Bureaw of Sugar Experiment Stations has received the
Tollowing veport (1Tth November, 1925) from the Aeting Katomologists at M eringa,
wear Cairis, Messrs Burns and Mungomery.

Entomological Exhibit at Innisfail Show.

One of the chief advantages of a show to a distriet is the bringing together of
all classes of the community to enable people to gain a more intimate knowledge of
their immediate surroundings and resourees, and also to enable them to disenss freely
important economic questions, and in these respects shows have Dbeen frequently
referved fo—and very aptly, too—as the **Bhop windews of the distriet.”’

Sowe of the economie points often under eonsiderntion by the majority of the
canegrowers of the Innisfail distriet were embodied in the exhibit of this Entomo-
logieal Station at the recent Innisfail Show, held on the 3rd and 4th of October, and
this exhibit, which was placed in o very conspicuous part of the hall, was the slllliljnc‘t
of mueh inferest and discussion, being much appreciated by all who viewed it.

Featured in this exhibit were many showeases depieting the habits and life-
wyeles of many species of cane beetles, together with various digger wasp parasites,
as well as their hyper-parasites; the beetle bover with its controlling parasite, the
Tachinid fly; the giant white ant which eavses extensive loeal injury on the Lower
Furdeking and a great many pests of minor importance to Sugar-eane,

Various charts were displayed relating to the life history of the “‘grey-hack’’
cane beetle (Lepidoderma albohirtum Waterh.) and its methods of respiration in
some of its earlier stages; and with a direet bearing on this latter subject were two
chorts illustrating diagrammatically the advantages and disadvantages of fumigation
Auring dry and wet weather respeetively,

Bottled specimens, in spivits, of eane grabs of various species were also comprised
in the exhibit, and much interest was evineed in this topie.

Mr. Mungomery of this Experiment Station was in attendance, and the oppor-
tunity was taken by several of the farmers and others interested in the sugar industry
of asking questions and discussing with him diffevent problems dirvectly affeeting them,

Notes on Bud Moth (Opogona glycyphaga Meyr.).

This pest, though one of comparatively minor importance only, has been, and is
at present, doing damage to the “‘eyes’” of cane generally throughout Northern
eanefialds.  The centres of injury by this insect arve invariably confined to the buds
and region mear them, also to the areas enclosed by and near the leaf sheaths.

Owing to their small size and seclusive habits, the larvie of this moth are
{requently passed by unobserved.

There are several broods during the year, the antumn and summer ones completing
their life-cycles in o considerably shorter peviod than the broods that ave produced
in the winter and early spring months, On an average the life-cyele oceupies about
three mouths, this time being either prolonged or diminished aceording to the state
of the weather. Tn specimens bred at the Laboratory durving the past four or five
months, larvee that were taken on 27th June (then about two-thirds grown) were
full grown by the end of JJuly and beginning of August. Some that pupated on
10th August emerged as perfect moths on 25th to 27th Aungust, making the duration
of the pupal period, on an average taken from Four speeimens, twenty days. In
specimens bred out during the latter part of September and in Oectober, the pupal
period only lasted from fourteen to fifteen days.

The larva of this ingeet when fully grown measures about & of an inch long
Cindividualy vary slightly), the body is eylindrieal and narrow, of a semi-transparent
dark straw eolour suffused with pale brown or pinkish brown. The head is darker
brown and shining; on each body segment from the third one from the head are
situated in the lateral aveas several minute hrownish Dlotehes. Those larves when
taken from their tunnels or sheltering places are very active, erawling along with
a series of rapid, jerky undulations.

The pupa, which is brown and measures about ! of an inch long, is enclosed in
a small silken eocoon usually to be found under a dead leaf sheath or folded leaf
or else in 4 crevice. Woven in with the silk on the exterior of the eocoon =1e
uumerous small pieces of dead cane and grass, &e., which give the coeoon an
aippenrance so similar to that of its surroundings that it is very diffieult to detect.
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The moth i a very pretty insect; aeross the expanded wings it measures about
& of an ineh, and is coloured as follows:—The forewings ave yellow with a shining
purplish brown apieal and subeapieal pateh, which extends to the hind margin;
shoulders at base, dark purplish black, Hindwings narrow, elongate, yellow with
fine obseure greyish markings. Both wings are ornamented with long cilia (hairs)
“fringing their outer margins, The antennm are yellow, slightly more than two-thirds
length of costn, the basal joint is much stouter than the suceeeding ones, and is
purplizh blaek in eolovr.  Head, pro-thorax and meso-thorax purplish hlack; meta-
thorax and abdomen pale ochreouns, Legs vellow, hind pair with their tibie ecovered
with dense eilia,

The moths vest by day with the wings folded along the body tent-like, and
.always have their antenne projected in front of them in two parallel lines. They
are to be Found under enne leaves, on stems, or any sheltered situations,

The tunnels made by grubs of the weevil borer (Rhabdoenemis obscurus Boisd.)
and moth bBorer (Phragmatiphila trunceta Walk,) in eane stalks are mueh resorted
to by larvee of Opogona; this affords the latter considerable protection from their
parasitic and predatory enemies, and very probably naceounts in a considerable
mensure for the light parvasitism of the larvar of this insect. A small Hymenopterous
parasite in the form of o minute Chaleid wasp (Stomatoceras gracilicorpus Giranlt)
‘hias heen bred in previons yvears at this Laboratory,

In the gelection of “‘sets”’ for planting, it is wise to examine these carefully
‘in order to make snre that they arve free from larvee of Opogona, for very often
when these larvie are planted with the sets, the buds are eaten underground, so eausing
‘Y poor strikes,’*

Immersion of sets before planting them, in a solution of Bordeaux mixture, has
been reecommended by Mr. E. Jarvis as an eflicient control measure. Immersion
should be earried over a period of an hoor or so to allow thorough peneteation of
the poison to any young larvie that may be overlooked. This method of control also
greatly minimises the chances of attack by fungus organisms where the tissues of
the eane have been damaged by insects or mechanical injury,

¢ Frenchi ** Cane Beetle Grubs Active (Lepidiota frenchi Blackh.).

The period of activity of the grubs of this cane beetle and others which have a
two-year life-eyele has now commenced, and will continue until late anfumn. These
gribs may now be found in their second and thivd stages feeding at eane roofs, and
are by far the predominant species of grub to bhe found now that those of the
“grey-buek’’ (Lepidoderma albohirtum Waterh,) have long sinee transformed into
the pupal and adult stages.

Adult beetles of thiy species oceur each year, but every second year there is a
greater emergence, showing a marked periodicity, The beetles usually emerge in
November or December, according to the oceurrence of the rains. A couple of weeks
after emergence the beetles mate and commence ovipoesiting. The voung grubs
appear some three or four weeks later, and eontinue their activities till the onset of
winter, when they go deeper into the soil and form a ehamber in which to hibernate
over the cold weather. With the advent of spring again they come up to the cane
roots aud recommence feeding; by this time they are in the seeond and third stages.
They eontinue their destroctive work until the next winter, when they again tunnel
deeper into the soil, form their pupal eells and undergo the transformation to pupm.
In this stage they remain for a few weeks, emerging as bectles about October. The
perfeet heetles remain in the pupal ecells often for five or six weeks, hardening and
waiting the first soaking rains to enable them to burrow upwards and emerge.

The distribution of this beetle is not so general in eanefields as compared with
the *‘grey-back.”’” Tt seems to oceur more sporadically, the same areas seemingly
heing nffeeted year after year. Tn this ease farmers who are trounbled with this pest
should note the areas in which it oecurs, and fumigate accordingly ; otherwise, if whole
‘blocks he treated when only portions of them arve affected, much waste of material,
Tabouy, and time will ensne,

To aseertain the exact locality of occurrence, digging under a few stools will
revenl the presence or absence of these grubs,

I'ollowing this the question has pften arvisen whether the damage which is some-
‘times attributed to the ‘*grey-back’' in Mareh and April may have béen caused by
frenchi grubs operating in the preceding spring and summer.
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CANE PESTS AND DISEASES.

Mr. W. Cottrell-Dormer, who is investigating cane diseases and pests, has
reported (20th November, 1923) to the Director of the Bureaw of Sugar Experiment
Stations (Mr. H, T. Easterby) as follows:—

In the course of a short visit to the Johnstone River district twenty-one farms
were visited. ) These farms are situated in the Portion Ten Greemmount, Goodi,
fum]lown, Innisfail Estate, Queensland Estate, Mourilyan, Mundoo, and the Five-mile
ocalities. '

Diseases.

Leaf Scald.—This disease does not appear to be doing serious damage of any
kind in any of the localities visited, though it was ohserved to be slightly prevalent
in the Goondi, Sundown, Queensland Fstate, Tnnisfail Estate, and Mourilyan
localities. The disease is probably to be found at certain times of the year in
most of the farms of the Johnstone River district, but at the present time at least,
it is rather hard to find anywhere, The worst infections seen were in two blocks
of Pompey, one near Goondi and one at Sundown, and it wounld seem that secondary
infection of this disease is a very real and important matter in this and other very
suseeptible vavieties, This point was especially brought forwnrd on a visit to the
South Johnstone Experiment Station where the disease was fouvnd to have attacked
certain first-stage seedlings which had never come into contact with a kuife of
any kind, and whose closest proximity to other visibly infected plants was sometimes
as 1111[11(1!1 as 60 feet; cultivation had been of the usual type with horse implements
and hoes.

Insect Pesis.
Lepidiota caudata—Several specimens of this beetle were collected at lights
in the township, Caudata is a minor eane grub in the Johnstone River avea.

Cheiragra sp—Many hundreds of a small violet and brown Melolonthid beetle
were observed flying about, pitching om, and mating on the leaves of young piant
cane near Goondi mill. Many specimens of these beetles were colleeted and forwarded
to the Meringa Laboratory where they were identified as Cheiragra sp.  To the
writer’s knowledge, information relative to the corvect economic position of these
ingeety in the canefield is lacking.

Beetle Borer (Rhabdocnemis obseurus).—This insect is, if anything, on the
inerease in the Johnstone River aveas and is doing serious injury to erops of Badila,
Clark 'y Seedling, and Pompey. However, the coming sesson promises to be o very
propitions one for the establishing of the Taehinid fly in certain parts of these
areas, and more especially Mourilyan. It is understood that advantage is to be
taken of this by the Meringa Laboratory.

FIELD REPORTS.

The Northern Field Assistant, Mr. A. P. Gibson, reports (19th Nevember,,
1025) z-—

Progress in the North,

Extraordinary progress was noted in Cairns and its sugar-producing areas.
New and move modern buildings have rveplaced early day ones, and the town has
ecomplefely outgrown its water supply. The surrounding sugar fields have expanded
considerably, resulting in some very important areas appearing on the map, each
and all ealling for necessary tramway extensions which have bheen substantially
constrneted to convenient loealities, These have u dual effeet—(1) By eutting out
derricking and vanilway transportation charges; and (2) naeeelerating the supply fo
the factories, thereby enabling them to treat the newly harvested cane in a fresher
condition. This part of the business is important. It is obvions that suech exten-
sions required larger mills and more rolling-stock to cope with the ever-inereasing
tonnage. All available shed space on the wharves has been utilised for sugnr, and
the lines thereon are occupied by loaded sugar wagons, The mills on the whole
lave been running smoothly, but to earry on found it necessary to erect spacious
and convenient sugar sheds to meet the ever-growing tonnage of sugur, This
unexpécted and compulsory expense, coupled with extra handiing costs and shorter
hours, mmst materially inerease the cost of mavufacture; and further, should the
wel season set in before the stored sngar is removed, unforeseen losses may ensue.
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Soils.

The light brawn to ved soil adjacent to the almost surrounding ranges appears
to be the result of countless ages of rock disintegration, the base apparently
contnining ferrvic-oxide, which gives rise to the prevailing red and brown tints.
Portion of this land has been growing cane almost eontinuously sinee 1882,  Such
continuons eropping, however, must naturally exhaust some of its esseniial plant
food constituents, wihich may he restored hy judicious cultivation and manuring.
Some excellent alluvial soil was seen along the flooded plain ot the riv ers—Barron,
Mulgrave, and Russell, The quality and texture of these varies comsiderably accord-
ing to deposition at time of inundations, At Greenhills there are some 900 acres
of undolating, very friable ved voleanie sernb soil, the greater part of which some
years ago was under eane: to-day, perlaps a quarter of the whole iz under the
plough, due to the almost continuous grub destruction.  The remainder is now
running rampant with lantana and Chivese bure, The leaf deposit from these, if
left for any great time, shoulid inereage organic matter in which this soil is deficient.

In the great picturesque Babinda Valley, throngh which the main North Cuoast
railway passes, the soil is mostly grey decomposed granite with several very interesting
tongues of volearie brick red soils, extending into the grey. The granite country,
as n rule, yields o sweeter cane than does the ved, but the latter produces heavier
crops. A suceesstul grower on the red soil informed me that 39 aeres of N.G. 15
{ninth ratoon) recently harvested had returned him just over 28 tons per acre.

The Crop.

The erop for the three mills—Hambiledon, Mulgrave, and B: has heen
estimated at about 540,000 tons. All previous weekly records in cane and sugar
have heen totally eclipged, and the present average cane quality is very high—
probably at its Dest. Muech of the evop yet remains to be treated, and although
damage has been performed by grubs, rats, and borers, it is at present thought
the aforesaid estimate will be vealised. It is expeeted that Mulgrave will complete
its erop this year. Hambledon probably will not. Babinda, most likely, will exush
into February. The management is endeavouring to male up lost time as far as
possihle, and are erushing fo 10 pm. Saturdays, resuming 4 p.m. Sundays, cane
supply permitting.

Harvesting.

The erop being excellent, little or no trouble has been experienced. The
harvesters on the whole appear to he of a superior class, and it is said are making
big chegues. Much eane is Leing burned previous to harvesting, and it has lLeen
in no small degree disappeinting to the farmer to have mueh of this condemmned
as being totally unfit for manufacture. The unburnt cane being treated, generally
speaking, is very ftrashy, smd it seems very apparent there ig mo attempt being
made to free the stem of embracing sheath and leaf. When eane has been loaded
vpon tricks standing on the permanent way (which is sometimes done) trash is
unaveidably seattered over the line. This should be removed at the growers'
earliest convenience, therely obviating a possible eanse of fire from ash or sparks
from a passing locomotive. The ground ecntting in places was considered to he
bad, so mueh so that the owners found it necessary to have same levelled off by hoes.

Cultivation.

This is the area of hig tfarms. Growers are toking full advantage of their
opportunities, and so far the cultivation has been done under ideal conditions;
but, speaking generully, it is not as perfect as it might be, althongh there are times
when this is hardly possible,  Plonghing is performed mostly by dise plonghs drawn
by varicus makes and types of tractors. As a rvule, hoeing eane in cleared ground
is avoided as mueh as possible by the timely use of implements. When it has
been decided to plongh out the exhansted crop, it ig recommended to make use of a
narrow ent in preference te a wide one, thereby cutting the stubble up finely and
permitting same to disintegrate morve quickly., After the trash is Dburned the
ground should be freed of deeaying rat and grob eaten cane; thiz may be drawn
into lines by a horse rake and subsequently burned. By so doing the breeding
gromnds of some of on¥ most dreaded pests are destroyed.

Ratooning.

There are many ways of doing this, the best perhaps is to throw awsy rrom
the stool with a shear ploungh and burn up the centres. Ratooning, unfortunately,
is too often delayved with the following rvesults:—(1) Ash o inorganic matter is
losgt; (2) the ground becomes so refractory that inferior :ubsequent intertilinge
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ensnes; or (3) the new root system developed is severed, thereby temporarily
retarding erop growth, more especially during a dry time. Then we have volunjeer-
ing, relieving, and rolling, the latter three having their advantages and disadvan-
tages—the greatest enemy is perhaps five,

Pests and Diseases.

Rats and grubs have been responsible for mueh erop destruction and increased
harvesting rates. Farmers can assist in keeping {he rat under control by systematic
poisoning and elean farm surroundings. Beetle and moth borvers alse bud moths
were ncticealile, more so en the moister areas. Fortunately for the canegTower,
the self-made hoies permit the ingress of predaceous foes whiel help keep them
under eontrol.  Tew beetles were noted on the wing, their emergence probably being
delaped until further rains fall. Teaf Seald, Leaf Stripe, and a little Mosaic
disense were noted, more so in the Babinda area. Gum was not noticed, other than
that already reported at Aloomba., Many brown eaterpillars were found eating the
cane folinge of plant and ratoons st Babinda. The apparent careless methods of
plant selection may be attributed to the spreading of our most dreaded disenses,
and the sooner this is realised the better will it be for our great industry.

Planting.

Little planting was in progress at time of my visit. The soil appeared to he
in fair tilth, but somewhat dry. In ove instanee the seed (B. 147) in use had lLeen
soaked in water. The drill ploughs are often drawn by tractors and the plants
deposited thickly by drop planter, with a soil covering of some 4 inches. No
fertilisers were heing applied with the plants. This is genecally delayed until a
later stage. Some well established and well cared for paddocks of new plant cane
were noted throughont those districts, and like the ratoons, for interrupted growth
wanted rain, more especially those adjacent to Gordonvale, The principal variety
grown is N.G. 15 (Badila), and at present there is not a more suitable all-ronnd
cane, but we must not remain contented with this, and it is our object to find a
better one, D, 1135 and H.Q). 426 (Clark’s Seedling) as a rule do well on the
peorer classes of soils, the former, being a deeper rooter, does not so readily suffer
from the ravages of grub, whilst the latter is considered fo be the reverse and most
suseeptible to gum.  Care should be exerveised when planting B. 147, as it iy kuown
that it is susceptible to disease,

Manuring.

The prineipal brands used are Meatworks, B3, and Iowa’s Mixture, at rxtes
varying from three to five hundredweight per aere. This is generally applied by
machine to each side of drills (plant or ratoons). Sulphate of ammonia is used as
o top dressing, and offal from nearby slanghtering-houses is broadeasted heavily
on resting grounds. This from an agrieultural point of view is beneficial. A small
guantity of mill compo is alse used. Manures are being applied with success
suflicient to indueee the users to earry on with same,

Green manuring does not appear to be carried out to any great extent, hut it
wonld materially benefit the majority of soils, Cowpeas and u little corn are nsed,
the latter is too similar to eane and may carry on Mosaie disease. DMosaic was
noted in a small patch of corn grown for green manuring purposes.

At Babinda, on the main mill tramline, 40 Ib. rails arve tuking the place of the
28 1h.;  the latter are being placed on the Harvey’s Creek and Buekland extensions,

It is yet early to definitely state the 1926 erop prospects other than they are
promising af present, but generally speaking urgently vequire rain. Babinda had
treated 108,000 tons to 8th November, another 70,000 tous yet estimated to crush.
The weekly mill average quality is just about 15 e.c.s. at preseat.

The report of the Marine Superintendent showed that the sugar on wharves and
approaches during the mouth of Oetober was as follows:—

Iambledon Mill e - o ik .. 8,452 tons
Mulgrave Mill P &% % i . 4374
Babinda Mill .. - - 5 = . 4627
Mossman  Mill 7 i i AN SO 15 4
Goondi Mill -, . - o - - - 595
South Johnstone DMill = = s - 402
Mourilyan Mill = . o - - 127

Total .. wie - aw -, .. 15,056 tons
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The Central Fie’d Assistart, My E. . Ogborn, reports (1740 November, 1925 :—

Mackay Area (Carmila).

This comparatively new avea looked vemarkably well despite the faet that the
weather had heen too eold and too dry to enable the erops to make their hest
orowth. Most of the eane is grown upon the south side of Carmila Creek snd fairly
adjacent to it, and the farms upon the western side are connected with the North
Coast Railway at Carmila, by about 4 miles of engine-equipped tramway, laid down
Ly the Plane Creek Mill.

A proportion of the land was originally serub, mostly in pockets alongside
the ¢reek, These pockets ave carvying very heavy crops of Badila of a very fair
dengity, while upon the other soils M. 1900, (. 813, 1L.Q. 426, and Black Innis are
the main varieties. Of {hese, M. 1900 is easily the most popular, its striking
wualities, tonnage, and density being good, and it seems to ratoon very well.

As for TLO. 426 (Clark’s Seedling), although in a few places it had ratooned
well vet it was very shy in others.  Considering how recently enne-growing has been
cearried out at Carmila, its progress is rvapid. For its avea it possesses o large
womber of tractors, and all farmers are interested in diseussing any cultivation
methods that promise suceess. Signs of Red Rot were seen in M, 1900, also a few
stools of Striped Singapore earrying Downey Mildew,

Borers were noticed in the older Badila upon the creek banks, and the custom
ather in vogue here of leaving the first two erops of frash upon the land (to save
chipping) is not to be commended, for it certainly favours borer atfack. In miny
low-lying portions miee have also eansed loss thig season. Ileavy beds of trash
means excellent hreeding places tor this pest,

Losses from eape killing weed were reported, especially upon the poorer classes
of soil, but only very slight evidence of the weed was seen during my visits. So far
the only eure for this geems forking it out thorcughly.

Of the new varieties a find stand of .. 28, fifteen months old, was observed on
Mr, Wenzel’s farm. This has been practically all sold for plants. A number of
inguiries were made about (). 813, and it is evident that more ol this will be planted.

Diseases—The disease that seems to be doeing the most damage in the Mackay
sren is Red Rot, having shown up badly in M. 1800 and to a slighter extenf in
1.6, 426, TR 428 (Pompey), and Black Innis. Q. 813 seems to have offered strong
rveristance to it so far. It seems to be spreading, and, as long as plant selection
and general control measarves are mneglected, will continue to do so.  When
cutting plants a slight reddish diseoloration may appear in the eut end of the flesh,
and if the stalks arve split up, it will be noticed traversing one or more internodes.
It is varviable in width, and broken in places by short narrow white patches, and
if the disease is far advanced one or more of the nodes may have a dried or
woody appearance. These markings are caused by fungus growth, and any plant
showing the slightest discoloration is a distinet souvee of infection. The plant,
unless badly injured, germinates quite well, and the stool looks healthy enough, but
the Red Rot fungus will remain about it, and should the stool beecome weak from
any canse and unable to resist the fungus, it will easily sueemmb.

Red Rot will not cause serious damage while eane is in a lealthy and vigorous
condition, but it will where the eane has been weakened by root diseases, poor soil
conditions (bad drainage, &e.), or prematurvely ripened by drought. It enters the
cane through the root eyes, and through wounds from either inseet attack or
eultivation injury. DBesides being a eane parasite, the fungus is able to live on
undeeayed stools. As Red Rot was at its worst where soil aeration was defective,
affected growers should drain low-lying pertions and lime and plough in green erops.
Premature ripening owing to dry conditions should also be checked as mueh as
possible by constant surface tillage, As (). 813 is a resistant variety, and D. 1135
0 o smaller etxent, these canes should be used on the infected field after liming
and green erops. If healthy cane is used for plants, the methods deseribed will
wertainly tend to check this insidious disease.

Proserpine. 5

Conditions were very dry aud rain was badly wanted for the voung plant and
vecently cut ratoons.  Some very good young eane was noticed, so much so, that a
good thunderstorm or two shonld ensure ancther very satisfactory erop for next
year. So far the erops had cut well up to if not over the estimate, and some very
good c.e.s, results were being obtained.

Among aveas visited, Saltwater elaimed some attention. This region is situated
some 17 miles from the mill and eonnected by tramline, Mr. Shepherd, the owner
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of Montrose, as the particular loeality is called, has some 100 acres under piant
cane (1924}, and a little further on has another 22 acres of young cane. He has
a mile of tramline. The land under cane was originally a !.lght ﬂ{’.l’ll'l and scems
mainly a strong darvk loam broken to some extent and rough on the hillaidw;. Some
very he.wv T—;m]ﬂa, twenty-months old, was being harvested, and had been earrying
a very fair ces. for suell a heavy UO]J until a fire handicapped the harvesting
operations. Ll‘lt’kll}’ however, the mill expected to take all the burnt stuft off
without too mueh loss.

Banana Pocket.

This arvea still progresses. For 1923, 485 tons of cane were harvested; for 1924,
2400 tons; while nearly 10,000 tons wlll represent this season’s erop, with, say
14,000 tons for next year. Some heavy Badila was being cur therve, the ratoons of
which also showed excellent growth. Muany very niee patehes of young eane were
looking remarkably well. Unfortunately, some of the density vetmns from the very
heavy Badila erops ‘were upon the low side, but that must be expected under
conditions prevailing.

The Souwthern Field Adssistant, Mr. J. C. Mwrray, repovis (16th November,
1923) =—

Nambour,

Nambour has grown into a cousidernble eane-growing area, so mueh so fhat
the mill is being taxed to its utmost to handle the erop. The existing tonmage would
have been heavier were it not for severe frosts. Frosts, combined with bad
conditions in the avtumun ewing to too much rain, so lowered the resistance of the
cane as to bring about severe attacks of gunmuug disease on some farms, 'The
mest severely affeeted varieties ave D. 1155 and Badila. (). 313 is proving & very
vesistant variety to this disease, and on that aceount the farmers are strongly
recommended to plant this eane,

Cane varietics making a good showmg are .513, M. 1800 Seedling, IL 227,
E.K. 28, Q. 1098, and TLG. 285. Q. 970 is also making a good showing, especially
in the |thu.-. There appears to be an inclination on the part of some growers
to confuse the variety H. 227 with E.IK, 28, The former ean roadily be distinguished
from K.K. 28 by its very close, ereet folinge. The leaves of ISIK. 28 are niore
fleshy and have a more Tateral inclination from the growing point than I 227,
In the conrse of a previpus visit made by the writer to the Nambour district he
advised growers that H. 227 was a varviety worth extending on aceount of its
resistanee to disease and frosts,  Later observations have confirmed that opinion.

Varieties not recommended to be extensively planted in the Nambour distriet
are D, 1135, N.G. 16, N.G. 15 (Badila), Mahons (N.G. 22), B. 208, or Gingila,
This recommendation is made atter eareful ohservations, and the conelusion veached
is that they are suseeptible to diseasze, and it is mot to their best intervests if the
growers plant then. It is to be notetl, however, that these remarks apply enly to
the distriets under review.

Farners ave requested to Lamilinvise themselves with the names and appearance
af varieties of whieh thers ave a great number. At their meetings, growers having
new varieties should bring samples and hold discussions, The question of the
behaviour of e varieties and the possibility of improving weight and swgar
content by seleetion is a very important one. While it is true that a varviety under
ordinary civenmstances may ron out, it is also tiue thet with very ecareful selection
varieties may Dbe improved. The Sugar Experiment Stations can point the way,,
hut farmers must co-operate. There iz now a splendid group of eanes distributed
on farms which might be icuo\\n as the (). group of seedlings—+that is, those canes
designated hy the lotter L7 It is probable that all these cames ean be still more
improved by seleetion, or at “any rate maintained at their present good standard.

The small black beetle, Pentodon australis, is the one pest most frequently seen.
The larger and more voravious eane grub is doing very little damage, althongh. the
larver of the sugnr-eane moth is ecauvsing considerable damage in blocks of Gingila:
cane,

Mosaie still requives a goed deal of attention. Assistance was given to growers
on this oecasion in relation to recognition.
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Maryborough and Tiaro.

Tonnages are fair, but harvesting is proceeding slowly. The best crops on these
areas are to be seen on the Mary River at Blackmount. Varieties generally making
i good showing are M. 1900 Seedling, . 813, and Q. 1098, These are all good
canes, and the growers could extend the planting of these varieties.

Cane disenses are not enusing serious loss, although Mosaie is frequently seen.
When finally ploughing out stools affeeted with this malady, eare should be taken to
see that they are burnt.

Growers should vemember that very frequently the eanse of ecane falling out
Ly the roots or of the stool showing prominently above the ground is due to subsequent
cultivation.  The drills should be kept open as long ns possible when fhe cane is
growing.

COMPARATIVE TRIALS WITH RATOON AND ANNUAL UPLAND
COTTON CARRIED OUT BY THE QUEENSLAND DEPARTMENT
OF AGRIGULTURE IN 1924-25.

By G. EVANS, M.A,, C.LE,, Direetor of Cotton Culture.

The Cotton Industry Aet which was introdoeed by the Queensiand Government
in 1923 containe:! elanses prohibiting the ratooning of eotton. All cotton was to
Le nprooted snd destroyed at the end of ench season by a ecertain specified date,
Thig clanse bronght forth such a storm of protest that the Government found it
necesanry to modify this seetion of the Aet after the lapse of only a few mouths.
At the same time the Department of Agrieulture received instrnetions to cavey out
a series of experiments with a view to obtaining absolutely reliable data on the
whole question. Ratoon ecetton is defined by this Aet as—

““Cotton obtained from the second or any subsequent growth made by
cotton plants, whether sueh plants have Lorne a erop or have been in any
way ent down or burnt or destroyed or eaten by stock: the term ineludes
tree cotton or any perennial cotton.”’

It was elaimed by the *‘ratoonists’’ that ratoon eotton was just as good as
unnnal cotton and should therefore receive the same range of guaranteed prices
from the Government, and that there was no justification in making any distinetion
between the two, The spinners and manufacturers were almost equally imaninons
in their opinion that the ratoon was inferior to the annual, and although they
stated that the former wns marketable under normal conditions, it was nevertheless
not worth so muekl as the annual.

The Government policy towards the cotton industry has from the start been
to promote the production of cotton of high quality, since it was realised that the
high standard of living that obtains in this country, and as 2 natural corollary the
high wages, wonld tend to make the establishment of a eotton growing industry of
w permanent natove a praetieal impossibility on any other basis, beeanse otherwise
the growers would he brought into direet competition with ecertain cheap labour
countries that are at present produeing abundant supplies of cotton of the miore
inferior qualities.

The Government was further faced with the problem that they had gunranteed
the cotton erop over a series of yenrs, Therefore, if ratoon was an inferior cotton
and was allowed to receive the same price ss the anoual cotton, a econsiderable
finaneial loss mieht result. Above all, it was felt that the reputation of Australia
as a potential producer of good eorton might suffer serious damage. Now that a
stafl of graders has been trained and a system of basing prices on staple
as well as grade has been Tormulated, this diffienlty will to some extent be obviated,
ginee with the introduetion of a sliding scale of prices based on quality as a whole
the ratoon grower will get a strictly fair price for his product, which will be no
more nor less than it is worth.

There are other questions, however, such as the influence of rataoning in the
direction of encouraging the spread of inseet pests, that huve to bhe considered,
This is probably, in reality, the most important factor of ull, and it is to be
regretted that it is an aspeet that bas, up to the present perhaps, not received
the serious consideration it reguired. There is no doubt that eventually, and
probably before very long, the spread of insect pests will settle the question of
ratooning once and for all in this State. It is significant that the Pink Boll Worm
(Platyedra gossypiclla) first appeared in standover cotton ficlds two years ago in
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the Central district, and that from thence it has gradually spread outwards, Those
digtricts on the coast that have gone in for ratooning extensively during the past
season have suffered very severely from this pest, and will most likely continue
to do so in the future if they persist in this praetice. This matter of the connection
between the practice of ratooning and the spread of ecertain other insect pests
apart from the Pink Boll Worm, has received the earnest attention of my colleague,
Mr. Ballard, the Commonwealth Cotton Entomologist, and it is not therefore my
present intention to dilate on this agpeet of the case. The frend of evidence seems
to indicate, however, that unless a ‘‘dead season’' of preferibly three months is
observed during which no eotton shall be in square, the pests will carry over from
one seazon to ancther, and will become cumulative in their activities earlier and
earlier in eneh suceceding season. In certain of the more inland districts the
cold winters will probably render ratooning unprofitable, as most of the plants will
be killed outright. But nevertheless, in every district, arens above the frost line
oeeur which will serve as breeding grounds for these pests if the eotton s allowed
to stand over. The controi of insect pests, therefore, is a community matter and
rests in the hands of the growers themslves, It is no use for the majority of the
growers to elean up their fields by the preseribed date if one or two negleet to do
s0, since these negleeted furms will serve as centres of infection for the whole
neighbourhood.

Finally, there is the economie aspect. The question of relntive costs of produe-
tion, vields per acre, and net profits, are the points that will naturally be mest
closely regarded Ly the cotton-grower himself. The finaneial retorng will depend
partly on the freadom of damage from pests, as well as on the prices received,
and algo on the kind of eultivation given, the elass of soil, snd other factors.

In accordance with the instruetions of the Government a series of experiments:
were designed to try and throw more light on some of the problems that had
arisen in connection with the ratoon cotton issne, The truth had very largely
been obsenred owing to the fact that comparative frinls had never been actually
carried out in this State, although the results from other conntries having somewhat
similar elimatic conditiong to Queensland were in some eases available. It had
become the eustom to eompare samples of annual ecotton, often grown under
adverse conditions, with ratoon grown under an entirely different set of conditions.
Sometimes the varietics were quite distinet, and an annual eotton would be compared
with a perennial or tree variety of an entirely different species.

Tt was felt, therefore, that the tests should be carried ovt with pure varieties
of Upland American eoiton, since this is the type commonly grown in this State,
and that to make these as relinble as possible, the ratoon and aunmual cottons
should be grown gide by side, nnd on Iand as even in character as possible, in order
to eliminate the elimatie factor,

The tests were accordingly planted on land specially seleeted for its evenness
on the three Government Farms available in the Cotton Belt. The soil on each:
farm represents o considerable avea of typieal cotton land in its immediate
neighbourhood, and the tests extended over two seasons, since the plots to be
ratooned had naturally to be planted in the 1923-24 season.

The experiments on the Callide Cotton Reasearch Station were in direct churge:
of Mr. L. W. Bull, the Manager, who was assisted by Mr. 1. G. Hamilton, the
Assistant Plant Breeder, in making the necessary detailed observations, The:
experiments at Monal Demonstration Farm were in charge of the Manager, Mr.
S, 1. J. Clarke, nssisted by Mr, K. V. Henderson, the Experimentalist. At Gatton
College, the plots are in charge of Mr. R. R. Awson, and the Department of
Agrieulture is indebted to Mr. J, K. Murray, the Principal of the Gatton Agricul-
tural College and High School for permission to utilise this land and for affording
every faeility to conduet these experiments. The work entailed was fall of detail,
as fortnightly holl counts were made on n number of marked plants in each plot,
and the degree of shedding and the incidence of disease noted. Temperature and
rainfall records had to be kept and the enltivation books carefully written np, These
officers earried ont their doties with great care, and the results are therelore
reliable so far as they go.

Tt mugt be remembered, however, that it is not wise to depend on one season’s
vesult enly, and also that Queensland compriges severnl elasses of cotton soil that
are not renresented in these three farms, 'The results are nevertheless published
with the above reservations, as they will undoubtedly prove of interest and may
direct attention fo future iines of exepriment in this conneetion,

Experiments at Gatton Agricultural College Farm,

This farm is situated in the middle of the Lockyer Valley about 60 miles fronv
the sen-board, and due weet of Brisbane on the main railway line to Toowooriba.
Latitude 271 degrees south, longitude 152} degrees east. Between the valley and
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the eoastal belt 1s a vange of hills known as tho Little Liverpool Range which has
the effeet of shutting out a good deal of the rainfall, =o that the total rainfall
and the atmospherie humidity is considerably less than on the coast proper.

The land selocted for the experiment consisted of a level uniform alluvial Aat
of great depth zlong the banks of the Lockyer Creek, eonsisting of a grey clay
loam containing a good deal of silt, and rather heavy and diffieult to work. The
s0il is not quite typieal of the best cotton soils in the south-cast of Queensland, as
Lighter amd better-drained soils are usually preferred,

The season was not a particularly favourable one in this section of the State.
The spring showers came early and eaused the ratoon cotton to eome away quickly
and also allowed the annual to be planted in September. The subsoil was parched
after a dry winter, however, and the light =howers caused the plants to be
shallow-rooted and to be somewhat soft and sappy. December and January were
drier than usual, and the ratoon plants in partienlar shed a very large proportion
of their squares and young bolls. TFurther damage was done by the heat wave in
February, and this had the effect of practically finishing the produetiveness of the
ratoun,  Heavy rain in Mareh caused the annual erop fo ecome away again and a
fair top-crop was seeured from this

The variety was Aeala selected seed, having been imported in 1923 from the
Shafter Experiment Station, Californin,

Ratoon Trials,

Difterent methods of vatooning were tried and compared with the annual cotton,
The plots were all half an aere in sive and were laid down side by side on a very
uniform strip of soil. The plan was as follows:—

lot 1.—Ratooned to within § inehes of ground level,

Plot 2-—Ratooned to the last node at ground level.

Plot 3.—Lighily pruned at the top to remove the ends of the hranches which
had been touched by the frost in the winter,

Plot 4—Annual planted on 11th September, 1924, 44 feet between the rows
and thinned our to single plants at 20 inches,

Plot 5—8ame as Plot 1.

Plot 6.—8ameg as Plot 2,

Plot 7.—Same as Plot 3.

Plot 8,—8ume as Plot 4.

At first the ratoon plots looked wvery healthy and pul out numerons suekers
with an abundance of squares and bolls, but when the dry spell eame the roots
were not able to support them and very heavy shedding occurred. The anvual
plants, on the other hand, made steady progress, and in spite of the vicissitudes
of the season, finally ripened off far more bolls per plant than any of the ratoon
plots.  Boll counts were made on five marked plants in each plot throughont
the season, and an examination of the figures thus collected brings out this fact
in a most marked manner.

Every endeavonr was made to keep the plots clean, and in faet more Tabour
wug expended to this end than it would pay the average cotton-grower to employ.
In spite of this fact, the ratoon plants spread along the gronnd to sueh an extont
that it beeame immpossible to hoe in between them properly, and towards the end
vf the seasom Bell Vine (Ipomaa), nut-grass, and other weods, got a strong hold
und materially affected the yield in consequence. The yields for eaeh lalf-iere
plot were as follows:—

| SEED COTTON IN LBS.
Plot = - S
Re: Yield per | Total of Two
| i-Acre Plot, | Plots.
I | Ratooned to 8 inches wd o i iw 951 169}
3 | Ratooned to 8 inches = it s 2 74 [
2 | Ratooned to last node e i s 3 73 | 999
G | Ratooned to last node S 53 o % 1449 0
3 | Topped oo e - i i3 P 96 -
7 | Topped " ws ¢4 s o i A ! ez
4 | Annual . o Iy - ¥ - 301 I dia
S | Annual - - . . . 312 f 3
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The yields ave low owing to the unfavourable season, but ihe difference between
the annual and ratoon is nevertheless striking, The 1dttel as was the ease at the
other two farms, proved very diffienlt and expensive to pm]\, and did not prove
popular with the students at the College in consequence,

Costs of Cultivation.
The costs of eultivation per aere of the various plots are given below:—

Plots 1 and 5 (Ratoened to S inehes).

£ s d

Hund pruning, using elippers (-W men-working hours—at
125, 6d. per 1la)) ] = - —r we B 2T 1P
Eight culfivations at 2s. 6d, 1 0 0
Tour hand hoeings at 12, 6d. 210 0
Tota? e = i3 5 5% aid s BT 1%

Plots 2 and 6 (Ratooned to Ground Level).

&

Ratooning with ecane knives (197 men-working hours—at
125, 6d. per day} .. i i 5 o w1409
Bight cultivations at 2s, 6d. .. = 5 i s E W
Four hand lhoeings at 125, Gd. .. i i3 2y e 20300 0
Total e e o vk S o e 2B 0 9

Plots 3 and T (Topped).

£ d

Hand pruning  with clippers (Jf'}' men-yworking  hours —at
12s. G:d. per day) . . o - 317 1
ight cultivations at 2s. Gd. 1 0 0
Four hand hoeings at 12s. Gd, 210 0
Total i s o s o s ORI

Plots 4 and 8 (Adnnual).

£ & d
One plonghing . o5 .. e & o 032 0
Two harrowings at 1s. 6. H 5 i 5 o g Db
Opening drills and planting .. - - - oe 0 B 3
Ten cultivations at Zs, Gd. . o = . el ME A
Six ehippings at 12s. Gd, - 2 e o cn 2B 0
Total s 3% = s i s @ I B

It will he observed that the rough aund ready method of prunimg with a eane
knife was nearly as effeetive and mueh cheaper than pruning with hand elippers.
The growth of Bell Vine rendeved it practieally impossible to give the two last
liand hoeings to the ratoon plots, as after the heavy rain in Februavy, this aud
other weeds completely took charge of these plots.  The annual plots thereforve
actually received two more hand enltivations and two more hovse eultivations than
the ratoon plots.

Experiments at the Callide Cotton Research Farm.

This cotton rvesearch station is situated on the western side of the Callide
Creek, which is ome of geveral dry crecks with only an oceasionnl flow after
exceptionally heavy rains, and form what is kunown as the new settlement area
of the Callide Valley. The farm is sitnated approximately in the centre of this
new settlement, snd both the goil on the farm avea and the ¢limatie conditions ecan
he taken as fairly vepresentative of the whole arvea. Lif anything, the partieular
aren in which the farm iz loeated wmuay have a slightly less and more irregular
rainfall than in those parts of the valley which are higher up and nearver the hills.
The altitnde is 530 feet above sea-level, and the Iatitude is approximately latitude
241 degrees south, longitude 1514 east. Although it is only about 60 miles as
the erow flies from the sen, vet the main eoastal range intervenes, and consequently
the humidily readings even during the wet season arve comp: uatl\ely low, and the
rainfull probably averages ahout 28 inches,
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The season 1924-25 was not an ideal one for cotton-growing, and the total
precipitation during the growing season (October to March) totalled 18.82 inches.
The spring raing were good and oecurred at frequent intervals almost up to the
middle of December. The young plants consequently put on a lot of wood and
were somewhat sappy. In the case of the annual plants, only a shallow root
system was developed. Bven in January only light, although frequent, showers
were experienced, and were not sufficient to wet the subsoil, which remained very
dry. February saw the oceurrence of a pro]unged and very intense heat wave,.
which lasted in this part for nearly three weeks. The plants were in no condition
to meet this ealamity, and consequently practieally the whole of the top crop.
of squares and a number of the smaller bolls were shed. Fortunately, the bulk
of the erop had formed by the time the heat wave arrived, but a good number
of bolls ripened prematurely and formed light cotton, and the absence of good rains.
after the heat wave terminated precluded the chance of a satisfactory top erop
acerning.

The laud reserved for the ecomparative trinls of ratoon and anuual eotton:
consisted of a grey clay loam of alluvial origin, very level in rature, and typical of
a large area on the Callide. It was rather more than two aecres in area, and was
laid out into four plots of half an acre each. The variety was Durango and the
soed was the puresit in Queensland. The four plots were planted with cotton in:
Getober, 1924

Details of Cultivation—Annual Plots.
Plots Nos. 2 and 4 were kept for ratoon and 1 and 3 for annual

In Plot 1 the old stalks were ent out by the dise plough und burnt at the endi
of June, but the land was not properly pleughed until 14th Angust.

In Plot 3 the plants were disked out and burnt in May and then harrowed.
The land was again disked and harrowed before geeding.

The after cultivation of both amnual plots was as follows:—
6th Oetoher.—Harrowed and planted in rows 4 feet apart.
17th Oetober.—Dise cultivated by the wiggletail cultn ator.
24th October.—Dise eultivated by the wiggletail cultivator,
30th October.—Thinned to single plants at 2 feet apart.
10th November.—Dise cultivated by wiggletail,
23rd November—Dise cultivated by wiggletail.
5th December.—Dise cultivated and “‘burned off."’
22nd December.—Dise cultivated and ‘‘burned off.”’
19th January.—One-horse time seunifler.

J0th January.—Crop ““laid by.”’
26th Mareh.—I"irst picking,
20th May.—Second picking,

Ratoon plots had beeu planted 4 feet between rows and thinned to 2 feet im
the row.

In Plot 2. The crop was hilled to 6 inches in the early part of the winter to.
protect the plants from any frost that might oecur.

In Plot 4 the old stalks were left standing, whereas in the ratoon they were:
eunt down to ground level. Most of the old stalks were killed to ground level by frost..

The after eultivation in bLoth plots was as follows:—

18th August.—Ratooned level with the ground, the bushes raked off and.

burnt, and the land cross-harrowed,

28th Aungust.—Cultivated with one-horse scufller.

4th September.—Hoed between the rows.

5th September.—Cultivated with one-horse scufiler.

2nd Oectober.—Cultivated with wiggletail.

31st October.—Cultivated with wiggletail.

10th November.—Cultivated with wiggletail.

Gth December.—Hilled slightly and laid by.

16th Febroary.—First picking.

1st May.—Second picking.

The yields per acre were as follows:— Lb. seed cotton..
Plot 1.—Annual iy vk o - o - 047
Plot 2,—Ratoon - - . . o . G0
Annual fallowed .. i o - o oo 1,215

Plot 4.—Smndu\ er .. il e e & o & 540
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Difficulty in Cultivating Ratoon Cotton.

The suckers from the ratooned cotton bushes spread out in all directions from the
old root stumps and early in the season lay along the ground so mueh that horse
cultivation had to be discontinued and hand hoeing, which is very costly in {his
country, had fo Le substituted. This land had only been under enltivation for two
years and was eonsequently comparatively free of weed and was muel easier to
deal with than would have heen the case with land that had been longer under
enltivation.

The manager was snecesstul in this ease in keeping the erop nearly as free from
weeds as in the annual plant alongside, bhut he undoubtedly took more trouble to
acecomplish this than an ordinary farmer eould afford to do, becanse it was realised
that uniess the weeds were kept down both the yield per acre and the auality of
the fibre produced would suffer, and it had been deecided to grow the ratoon cotton
under as favourabie conditions as possible.

The Cost of Picking.

This item is one of the problems that faces the Queensiand cotton farmer at
present.  'The cost of picking nll over the State Inst year averaged 2d. a 1b. of sced
cotton.  Anything, therefore, that tends to aggravate this difficulty has to be
avoided.  In the ratoon cotton, owing to the spreading hahit of the fruiting
bramehes, @ lavge proportion of the vipe bolls are found to he lying on the ground
bt picking time.  This fact ineidentally aceounts for the fact that a considerable
percentage of the rvatoon cotton that is produeed in Quensland is of a low grade.
"The holle are also smaller and weigh lighter than the plant cotton, and these factors
vender picking cxpensive. As a matter of fact, the contract 111(,kel.'= who were
engaged for the season by the farm manager refused to pick the ratoon piots after
two or three dayvs’ trial. Their average tally on the ratoon was only 40 Ib, for an
eight-iour day, whereas on the annual they were averaging S84 1b. The result was
‘that men on daily wages had to be employed to pick the ratoon and the picking
costs worked out at 4d. a lb,, or twice as muel as for the annual,

The Effect of Frost.

Although ene plot was hitled up well during the winter months, yet n consider-
able proportion was killed,  About 40 per eent. of the old plants sprouted early in
the season and another 10 per cont. came away later., The senson was a compara-
tively mild one, and a higher proportion would probahly die in other years.

Estimated Costs of Production and Profits per Acre.
The average of the two ratoon bloeks comes to 575 and of the twe annual
plots at 1,081 Ib. per acre. The following estimates arve Lased on the farm records

for the past season:—
ClogTs or PRODUCTION.

Ratoon Colton. Annual Cotton,
L ok £ & d
Hilling up old erop .. ¢ 2 6 Ploughing A i .o 018 0
Removing  and  burning old Harrowing 55 v eo. B 0
stalks i 010 0 Planting R A .. @& 2 8
Scuffled three times at 2s, 64, 0 7 6 Thinning .. ..o 08 0
Dise eultivated three times at Six uLlh\HhmH tt 25, e o B8
1s. Gd. = ... 0 4 6 Total to harvest 116 6
Hoed onee - 0 4 0 Cost of picking 1,081 Ib.at2d. 9 0 2
Total for bringing cm]r t(} Baling of, hales, Laltll:g &e.. 011 0
harvest .. 1 8 6 _
Cost of picking 575 1h. at Tatal % ; £11 7 8
24d. per 1h. ; 519 9% Value of 1,081 Ib. at 5d. £22. 10 5
Baling of, bhales, (ntmg, &e. 0 6 0 Net profit per acre ) £11 2 9
Tutal . o .. ET 14 63
Value of 575 1h, ot 4d. .. %311 B8
Net profit per acre .. .. £1.17 14

This estimate is probably favourable to the ratoon cotton since the picking
costs have only been estimated at 24d., whereas the actual cost on this farm using
daily labour was meaver 4d. a Ib. Similarly, the ratoon wvalue was placed at 4d.
although the Government guaranteed price for the two top grades of ratoon during
the year under report was only 3d. The ratoon produced in these blocks was much
supeum however, to the average of this class of cotton at present produced in
Queensland. Novertholoss the grade and quality was markedly inferior to that of
the annual cotton grown ulongﬂlde and it was decidedly shorter in staple and also
more irregular in character. Although the prices obtained by these eoattons on the
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open market are not yet to hand, it iz believed that a failr approximation has.
been arrived at by placing the ratoon at 4d. a Ib, and the annual at 5d. for
seed cotton.

The Occurrence of Insect Pests.

There have been repeated arguments brought forward in the last three years by
those who support ratoon eotton, that it is not so suseeptible to inseet pests as the
annual plant. A frained entomologist was accordingly stationed at the farm for
the whole of the growing period and a series of detniled observations were made.
His records prove eonelusively that not only were all the common pests observed on
the ratoon in abundance, but that in the year under veport the damage done was
at least as great on the annual. Turther, it was proved fhat the ratoon plants
provided a favoured breeding ground for pests early in the season, since this
cotton was earlier by about six weeks than the aunual, As a result, the annual
plots adjacent to the rvatoon hecame attacked at an earlier stage than usual, and the
pests spread out from the centre of infection to outlying arveas. The pink holl
worm, for instance, made its appearance first m the ratoon and spread out gradually
over the whole farm, the plots neavest the ratoon having the heaviest infection of
this and other pests.

Experiments at Monal Demonstration Farm.

Thigs Demaonstration Farm is located about 80 or 90 miles due south of the
Callide Research Station, from which it is separated by a spur of the Main Range
which runs east and west. This farm, however, is rather more elevated, heing nearly
700 feet above sea level, experiences more severe frosts in the winter, and, thereforo,
has a somewhat shorter growing season. On the other hand, heing situated nearer
to the hills, it possibly posscsses a slightly heavier and more dependable raintall,
which may average about 30 inches for a series of years,

The farm eonsists of about 600 acres situated on the Monal Creek, which is.
one of several crecks that form the head tributaries of the Burnett River, and
comprises an arvea of alluvial soils along the creek with a portion of the low,
rolling hillsides and slopes that form the borders of the valley, The soils nre
typical of the Upper Burnett New Settlement area in which it oceupies a fairly
eentral position,

The season on the whole was favourable for the cotton erop. The spring vains
were good and frequent, and resulted in the young plant forming too many lateral
roots amd not developing a tap root. A somewhat sappy growth therefore resulted.
The heat wave, however, was not so prolonged or so severe as at Callide, and
although the first picking, especially on the lighter soils, contained many small and
prematurely opened bolls, yet, as good soaking rain fell afterwards, the result was
a very heavy second crop. An early frost on 22nd April stopped any chanee of
seeuring a record crop, but, nevertheless, excellent returns weve harvested, and
the average for plant cotton over 16 ncres was over 1,550 Ih., the portion planted
in late September actually giving 2,200 Ih. of seed cotton to the aere,

As at Callide, the variety grown was Durango. The land selected for the
experiment consisted of a strip of alluvial soil along the ereek fromtage. In this
loculity the soil aetually on the creek lies higher than a hundred vards or so
further hack, and consists of a light sandy loam gradually changing to a choeolate,
and finally to a dark-grey clay loam the further one gets away from the ercek,
The plots were laid out in long strips to include all these classes of soil and were:
as level as possible in appearance,

Description of the Experiment,

The ratooned block consisted of an aere which was planted in the second week
of November, 1923, and from which a good erop was harvested in 1924 The rows:
were 4 feet 6 inches apart and a good strike wus obtained, plants being thinued
out to 18 inches apart. The plot was ratooned to within a few inclhes of ground
level in September, 1024,

Although the 1924 winter was a eomparatively mild one for this part of the
Burnett, yet a great many plants were killed out and a stand of only 30 to 40 per
cent. was left over in the spring. The gaps were, however, filled in to some extent
by self-sown plants or ‘‘volunteers.’’

The next plot of 2 acres was half planted on 5th January and half on 5th Mareh,
1924, The object of this was to test out a theory that had been expounded by
eertain persous that the best way to grow cotton is to plant in the autumn months
when good rainfall generally occurs and a good strike ean thus be assured. In
this experiment the Mareh plant was entirvely killed out, not a single plant surviving
the early frost of 22nd April whieh registered ahout 7 degrees of frost. The
January plant was slightly hetter, as the plants were older and tougler when the
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frost oeenrred. An aetual connt of the plants surviving was made on 13th December,
1924. The total number of plants still alive on the whole aere was 88, and of
“this 79 oceurred on the top quarter of an acre near the ereek where the soil was a
light sandy loam and was slightly more elevated, so that the frogt was not quite so
intense. After the count, the plot was ploughed out and prepared for maize.

The actual experiment resolved itself, therefore, into a relative test of one
aere of ratoon cotton and one acre of plant cotton alongside. The yield per acre
from the annual plant was 1,693 and from the ratoon 430 1D,

The following tables give the dates of each ecultural operation and the costs
thereof of the ratooned as annual experiment. The eultivation given and the
sapproximate costs of production are given helow:—

Pranr Corron BrLock.
Date. Operation, Cost.
1924, .
1st Sept.—Ploughed to 6 in.
10th Sept.—Harrowed
23rd Sept.—Cultivated o - - -
31st Sept.—Planted 15 Tb. seed per naere in rvows

oo
|
coo i

4 ft. 6 in, apart .. s - e O B8
5th Nov.—Thinned out to single plants at 20 in,
apart . i i 0o 8 0
14th Nov.—Cultivated 0 2 0
8th Dee.—Hand hoed it 0 4 0
23rd Dec.—Cultivated and laid by 02 0
1925,
15th Mar.—Picking commenced,
114 6
Cost of picking 1,693 1h. at 2d. per Ib. i ve b B B
Total il i s i i .. 18616 8
Value of 1,693 1bh. at 5d. per 1b. % i .. 35 5 B
Net profit .. = o i ~ £19 8 9
Raroon CorroNy BLoCK.
Date, Operation. Cost.
1924, £ 5 d
8th Sept.—Old stalks eut down to 3 in. of ground
level, removed and burnt i e QL3

11th Sept.—Dise culfivated ;
19th Sept.—Spring tooth cultivated
1st Oct.—Iland hoed .. .
6th Nov.—Iland hoed ..
1925.
16th Feb.—TFirst picking.

Sooo
o e £ i ]
oo oo

12 ¢

Cost of picking 430 1b. at 24d. per 1h. 4 9 7
Total = i i 5 7 7
Value of 430 1b. at 4d. per Ih. 7 3 4
Net profit 3 ; A .. €115 9

Tt will be noted that but two hand hoeings were given to the ratoon seection. Tt
-was found impracticable to destroy all of the weed growth in the row spaces, so thai
‘the hoeings eonsisted mainly of destroying any large weeds which were close enough
“to the eotton plants to endanger the cotton becoming entangled with the sceds thereof.

As was pointed out, the land was in a deplorable condition after the removal
of the ratoon erop, and heavy expense will be incurred in getting the plot eleaned up
free from weed growth during the next few seasons.

tConclusions.

The results for the 1924-25 season are perfeetly conclusive so far as these
forest alluvial soils the concerned. The annual plots in each case gave very mueh
“bigger yields and greater profits than the ratoon. It is a pitv that lack of staff,
anil other considerations, did not permit of a repefition of these experiments on
other elasses of soil, and partieularly on some of the ‘‘serub’’ areas.

The method of ratooning indieates that no better yields are to be anticipated
“from standover cotton than from bushes that have heen ratooned to ground level
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«0r to about 8 inches, From the point of view of the insect pest menace, the latter
‘two methods are certainly preferable.

The chief diffienlty with ratoon eotton is that it tends to put out a number of
:suckers early in the spring and that these spread out horizontally and hinder the
use of eultivation by horse implements. Unless, therefore, the hand hoe is wnsed
(and this ean only he done in small areas beeause of the great expense entailed)
the weeds get the befter of the eotton, and the soil moisture is rapidly used up.
Any dry spell that oceurs in November and December, therefore, results in the
riatoon plant shedding its squares grown and bolls very heavily at this stage. This
point was shown up very elearly by the boll counts taken. In order to try and
«obviate this diffienlty an interesting experiment was conducted at Monal Farm. In
the second week of December, two rows or ratoon cotton, each 10 chains long,
were treated so that the suckers on each ratoon plant were cut away, only one
strong sucker being left to each plant. At this stage the plant had produced all
its suckers and was full of newly-formed squares. It took three men working with
brush hooks half an hour to complete this work, or thirteen and a-half hours for one
man to do an acre, With wages at 13s. 6d. a day, this would add 22s. 6d. to the
cost of enltivation. 'The experiment was repeated on a small geale at Gatton. In
each case the plants so pruned grew more normally and the remaining sucker
grew more upright and produced bigger bolls and cotton of better quality than
the ordinary ratooned bushes, but the actual yield per bush appeared to he less.
Lack of staff did not permit this experiment to he earried out to a final stage, but
the results so far as they went were interesting.

So far as pests were concerned, the ratoon plots certainly showed no superiorvity
-over the annual, and, in faet, in the Gatton plots the reverse was very distinctly the
«ease. It was definitely proved at all three centres that the ratoon plots acted as a
hreeding ground for all the principal pests early in the season.

The diffieulty of picking was much greater in the ratoon than in the annual, and
‘this was to be expected, having in view the low spreading nature of the ratcon
plants and the number of bolls that lie near the ground,

As regards the quality, it was the definite opinion of the experts on the eotton
staff of the department that the ratoon was inferior in drag and lustre, and was
also somewhat shorter in staple, and the fibres showed more irregularity in. length.
The grades were definitely inferior, and this was only to be expected, since the
ratoon is earlier than the annual and suffered more from rain when the first bolls
were ripe, and also sinee many of the bolls arve so close to the ground, they naturally
pick up dirt. A preliminary examination in the laboratory was made and the defails
-are given below:—

Raroox anp Anxvan Corron vor Seinvimng TesTs AT THE SHRiey INsTITUrs,

MANCHESTER.
Weeht |
Welaht | woimt | of Lint | Numt
- Clasg of of 100 £ - Tint | @inning | Nunber
Brand. Origin. Caotton. ISce(l ge'}:?f 1}3}? Index. | per cent. | opfc??ll)l‘s
Cotton. | Beeds, |

3A ..|Monal  Creek | Durango 21:44‘ 1852 | 702 | 7-02 | 36:04 | 659
Demonstration | Annual |
Farm |
3B .. |Monal  Creek | Durango | 20-62 | 1314 | 748 | 7-48 | 314 |
Demonstration | Ratoon | |
Farm {
2A .. Melton Research | Durango 20:72 | 136 | 712 | 712 | 3483 | 78
Station, Callide, Annual |
2B .. | Melton Research | Durango  17-74 | 1243 | 531 | 5-31 | 301 98-2
Station, Callide | Ratoon |
1A .. | Gatton College| Acala 17 ‘ 10-98 | 602 | 602 | 354 | 86
|

Annual
1B .. | Gatton College | Acala 13-94
Ratoon,

9-14 | 4-8 48 a4 774

pruned

|
t0 8§ in. |
1C .. | Gatton College | Acala Ra-| 13-32 | 0-24 | 408 | 4-08 | 30:6 ‘ 92-7

tooned to

| last node | | [ |

1D .. | Gatton College | Acala 13-12 888 | 4:06 | 4-06 @ 32-3
Ratooned : |
cow |

pruned ! | |

56:5

N.B.—Weights are recorded in grammes,
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In order to settle this question of quality, large samples from all these plots
have heen sent to the Director of the British Cotton Industry Research Assoeciation’s
Laboratories, at the Shirley Institute, Manchester, who has most generously promised
to co-operate in this matter. The cottons from the various pluts will be subjected
to an exharstive series of techuoicologieal tests and to a spinning test, and the resnlts
will be published in due eourse,

COTTON THINNING AND SPACING EXPERIMENTS FOR THE
SEASON 1924-25.

By W. G. WELLS, Cotton Speecialist.

The problem of the proper distance to space the plants and the rows in the
cotton erop in Queensland ig of a very ecomplex nature, and it is gquestionable if a
really satisfactory solution may be obtained, The soil and elimatie eonditions are
s0 variable that it appears nearly impossible to arvive at any distances which will
give the maximum yields for each season over a series of years,

There seem to be certain fundamental faets, however, whieh enter into the
growing of cotton in nearly all parts of the State, and these must influence the
problem of spacing and thinning to a marked degree. The weather records for
rearly all sections of the eotton belt show that, as a rule, the rainfall is somewhat
erratic during the late winter and the spring months. This necessitates a system
of enltivation being employed in whieh the land is plonghed in the fall ag =soon as
the eotton crop is removed and the soil left in a loose condition to allow full
advantage being taken of any raing which may oceur. This enables a grower to
obtain a good strike on a light fall of rain, as the rootlets soon become established
in the moist subsoil, and thus arve able to develop even under droughty conditions,

The possibility of these droughts oceuwrring after the planting period must
be taken into eomsideration, as in some seasons they arve of a porolonged naturve, with
a resulting cheek on the development of the plants, and in some cases cause the
complete loss of the crop.

Another factor of great importanee is the possibility of excessive amounts of
rain being received during the eritieal period when the fruiting system of the plant
is being formed. A reasonable amount of rain falling at this period is of great
agsistance in developing a well-balanced plant, while excessive rain may cause an
over-development of the structure of the plant at the expense of the fruiting
system.

It is obvious then that the problem vequiring solution is, what system of
spacing and thinming offers the most assurance that the plant will be able to
withstand the variable seasonal conditions and return a profitable yield over a
series of seasous.

With this as the aceepted definition of the problem confrenting the cotfon
growers, the Department of Agrienlture and Stock has heen condueting experiments
in thinning and spacing for the past senson on the State Stations, and with grower
co-operators in different parts of the cotton helt.

The results obtained have not been altogether satisfactory, as several of the:
co-operators’ plots were not taken care of properly, and, in some cases, attacks
from various inseets eaused such losses as to make the experiment of little value.
The experiments on the State Farms were completed, however, and these will be
digenssed to show the effect of the different spacings and thinnings,
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Moxan CREEK DEMONSTRATION AREA—SEason 1924-25.
Mr, 8. T. J. Clarke, Manager. Mr. K. V. Henderson, Tnvestigator,

Plant Spacing,

Row Spacing, | [

0 Inches. 12 Inches. 18 Inches. 24 Inehes.
— I — e
3 feet 6 inches i 4l 1,834 2,030 1.344 | 1,393
4 feat .. =3 i s 1,944 1,663 | 1,758 1,492
4 feet 6 inches 4k iz 1,783 1,732 1,460 | 1,256

5 feat .. o e 5 L.711 1,543 1,345 ‘ 1.223

Mr. Henderson’s notes on the growth and general results obtained from this
experiment are quoted.

“The rows spaced at 3 feet 6 inches and 4 feet and plants at G inches,
were very ereet in growth, earrying little or no bottom crops. This was
improved slightly, but not very much, in the wider spacing at 5 feet.

¢The 12-inch spacing was also deficient in hottom crops. At 18 inches,
the spacing at 4 feet and 5 feet was the best, althoungh there was very
little difference between them and the 4 feet 6 inches. The 5 feet rows at
94 inehes were the best in this seetion in regard to bottom erop, and would
have probably given a higher pereentage yield than the majority of erops
on the farm, had it not heen for a fairly bad inseet attack early in the
season,

“Comparing the yields, the closer spacings have done the best, but
allowance should be made for the rainfall for this season, which has been
rather excessive.’’

The following table shows the rainfall for the seasom in whiel the experiment
was grown, and also the average over a series of years for the corresponding months,
<0 that it can be seen that the rainfall in the three evitical months of the develop-
ment of the erop—November, December, and January—was above noimal and of
sufficient intensity to have a marked effect on the development of the plant.

Jeason. Ang, Sepu.' Oet,  Now. | Dee, ‘ Jan. | Feb. ‘ Mar. | Total.
|

= = |___ — : |
19241925 .. Lo 108 150 0 191 0 673 | 447 | 592 | 234 | 323 2718 inches
| | i

1890-1924 .. Lo 1220 149 ‘ 223 253 | 398 | 421 | 336 | 314 ' 22-16 inches
(Average) | | !

Mr. Henderson noted that the bottom crop was lacking on mearly all spacings
except the 24-inch distanee in the 5 feet rows. This would seem to indieate that
the eloser spacings eaused a rapid spindly growth due to the luxurviant growing
conditions of the months of November, December, and January, and the fact that
the soils on which the experiment was conducted were of a very fertile nature.
Unfortunately, a heavy insect attack was received so that the yield per plant in
the wider spaeing was seriously affected.

The 6-ineh spacing, with one exception, gave the highest yield per aere in all
four of the spacings between the rows that were used. This ean be expluined by
the faet that the greater number of plants per aere, while not lhaving as many
bolls per plant, would yield the greatest number of bolls per aere. Under conditions
where there was abundant soil moisture, the eompetition between the closely-spaced
plants wonld not affect the size of the bolls fo o marked degree, and therefore the
vield from the elose spacing would be the highest.

Somewhat similar results were obtained in the way of yields on the State
Farm at Home Hill under the managership of Mr. Munro. As will be noted, the
vesults obtained were not o uniformly consistent as at Monal Creck.
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Home Hinn EXPERIMENT,

@ Inches, 12 Inches, 18 Inches. ‘ 24 Inches.
= - — =l L - —— — e
3 foet 6 inches .. .. 950 8 | 921 647
4 feet .. o i 860 708 501 512
4 feet 6 inches . . i | 700 600 581 ‘ 494
749

5 feet .. i s ‘ 653 575 ‘ 706

Unfortunately, the first erop of bolls opened in the wet season and, aceording
to Mr., Munro's notes, was destroyed. The boll rots caused mueh damage during
the wet season and some damage was eaused by a slight attack of the ““hboll
worin’’ in the early growth. Monolepta Rosea was responsible for damage to the
foliage during December, so that the mon-uniformity of results possibly may be
explained under these incidents.

The plants grew in most cases to an average of 6 feet in height and of a
luxuriant nature, so that the loss of the lower ¢rop under wet season conditions by
boll rots could be expected.

The rainfall for the wmonths from November to April, inelusive, was as
follows:—November, nil; December, 1.72 inches; January, 2.30 inches; February,
10.85 inches; Maren, 2.10 inches; April, 4.08 inches,

One effect of the closer spacing between the rows was to lessen the yield
at the third picking, all spacings between the plants in the 3i-feet row spacing
with the exeeption of the 6-inch, having been markedly less than those of the
wider row spacings. Not much difference oceurred between the plant spacings in
the wider apaced rows, so that the explanation may be that of extra light penetrating
to the ends of the lower fruiting branches on the plants in the wider spaced rows

and thus allowing the maturing of the bolls over more of the outer surface of
the plant, ;

L
No appreciable differences were obtained at Monal Creek or at Biloela owing
to the early frosts in the first place and the effects of the heat wave and early
frosts in the latter place, which destroyed the whole of the top erop.

The experiment at the Cotton Research Farm at Biloela, in the Callide Valley,
was placed on a piece of new cultivation. Owing to the adverse climatie eonditions
that existed from January on to the end of the erop, and to a somewhat spotted soil,
a marked irregular growth of the plants was developed. In veality, the results
obtained from the experiment cannot be eonsidered to be of much value, but they
are ineluded in the report as a matter of record.

Carumme Corrony ResearcH Farm.
Manager, L. W. Ball. Observer, I. G. Hamilton.
Yields in 1bs. of seed coiton per acre.

— | 6 Inches, ‘ 12 Inches. ‘ 18 Tnehes. 24 Inches.
3 feet 6 inches .. | 1120-1 1057-9 1306-8 1369
4 feet .. i ‘ 12524 1034-5 1306-58 1143-5
4 feet 6 inches .. 1064-8 968 10648 1210

5feet .. HE A 1045-4 1089 914-8 9583
| |

It is unfortunate that sueh a vaviation in the plot developed, as the conditions
under which this erop was grown included a long, dry period during the eritical
stage of the development of the fruifing system which the experiments at Monal
Creek and Home Hill did not receive, This is an oceurrence which may happen in
any season under such erratic elimatic conditions as exist in Queensland, and it is
very important that all experiments shall undergo such a fest.

The season of 1923-24 at Home Hill more nearly approached this condition,
so that the results from the same experiment which was conducted at this station
in that season are ineluded.
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Home Hrun (Manager, Mr. Muuro).
The rainfall for the months from January to May in 1924 was as follows:—
January, 1.93 inches; February, .05 inches; Mareh, .10 inches; April, 1.09 inches;
May, nil.

Yields in 1bs. of seed cotton per acre—Season 1923-24.

6 Inches, 12 Inches, 18 Inches. 21 Tnches.
.3 feet 6 inches . . - 199-1 ‘ 385-82 GO9-85 696-97
4 feet .. e s 359-4 #217-8 5445 | *457-3
4 feet 6 inches .. uw *280-7 755 #5614 1006-7
Hofeet .. i - 601-1 | T66-6 7579 9235

* Poor stand—irregular spacing.

These results, while rather low in some cases, show the valne of the wider spacing
hoth between the rows and the plants.

This is of great importance, as it verifies the general observations which have
heen made in the field that the amount of soil woisture whieh may he expected
through the growing season, should, to a great extent, be the determining factor in
spacing the plants in the row. Where the average rainfall is low and the growing
season is characterised by droughts or heat waves, it appears necessary for the
plants to have more soil surface from whieh to draw moisture and plant food.

It a good season generally is experienced in which rains oceur at the eritical
stage of development of the plant, especially of the fruiting system, the best results
may be obtained from eloser spacing of the plants in the vow. In Queensland this
(oes not follow always, as the ineidence of pests and boll rots may make a wider
spacing necessary in order to allow sufficient light and air to penectrate to the
lower portions of the plant.

The consensus of opinion amongst the farmers is that a spacing of 20 to 24
inehes seems to have given the best results over the last three years, especially so in
the dry areas and in some of the coastal areas.

The usual occurrence of rains in December and the fivst part of January makes
cultivations between the rows noecessary when the plants are of a good height.
It has been found that 44 feet seems to be the minimum width between the rows,
since this allows a horse and seuffler to pass down the row without doing appreeiable
damage to the ends of the branches.

This has been accepted as the standard width in the dryer belts, as the plants
seem to withstand the droughts and heat waves better than when the rows are
spread 34 to 4 feet apart.

In some seetions of the coastal areas or on rieh alluvial erveek flats in the
inland belt where good rainfalls may be experienced, it may he advantageous to
space the rows 5 feet apart in order to avoid the over-lapping of the middles of
the rows, and thus allow the light and air to penetrate to the lower parts of the
plants.

It ean be seen that the problem of spacing the rows and the planfs is a very
difficult one, and a system whieh gives the maximum results one season may be
unsuitable entirely for the same soil under different elimatic conditions. Hach
grower should experiment earefully to determine the distances which will give the
Tiest average vields over a series of years, rather than try to obtain a system which
will give the maximum yields each season.

APPLES FOR BREAKFAST.

What is said to be a movel combination of fruit and cereal in the shape of a
new breakfast food is soon to be placed on the Nova Scotian market. Tf is
veported that the new food is composed of apples and wheat and was evolved
s the result of a visit by a food expert of the Department of Colonisation Develop-
ment of the Dominion Atlantic Railways to the Aunnapolis Valley with the object
of investigating the manufacture of food products from the Valley rvesources. A
series of experiments, it is said, eulminated in the successful blending of apples
and wheat in flake form, This is said to be the first time in the history of the
¢ereal industry that such a combination has successfully been made.

The food is in the form of a golden flake resembling closely the betper-known
corn flake which is now on the market. The flavour of the new flake is that of the
apple. The produet is well dried and consequently is said to possess good keeping
wualities in addition to being palatable and easily digested.
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A SYSTEMATIC NOTE ON AN IMPORTED LUCERNE PEST,
WITH DESCRIPTION OF TWO NEW ALLIED SPECIES.

By A. A, GIRAULT, B.Se.

During the past year or so specimens of what appeared to be Bruchophagus
funebris Howard, a small black hymenopteron of the Eurytomine chaleid-flies were
shown {o me by several officers of this Department, more especially Mr. Henry Tryon.
Reeently the writer had an opportunity of making examination of additional
specimens, confirming the identity of the insect. The species was originally deseribed
from North Amerviea and hitherto had not been known to me as oceurring in Australia.
However, upon making inquiry, T found that its oceurrence had already been recorded
(Froggatt, 1910, 1919), and the writer takes this opportunity of pointing out its
characteristics only and describing several allied native gpecies of the same family,

Bruchophagus funebris Howard.

Aside from the generie characters already recorded in literature, but which T
am eertain will not hold in the face of the large variation in the genus Hurytoma,
the species  funebpie, s compared with Australinn species of Hurytoma and
Bruchophagus is characterised by the structure of the propodenm, which bears
neither a median channel nor a median basin, but is flat on the disk and there

punetulate.  This punctulate aven is distinetly wider than long and oceupies nearly
the whole dorsal aspeet.

The first definite record of Australian habitat is by Froggatt (1919).

Eurytoma larvicola new species,

This species is very similar to the preceding speeies, funebris, but the punctulate
area on the propodeum is barely wider than long and does not oecupy the whole
dorsal aspeet; moreover, segment 5 is distinetly longest. Abdomen ovate, Lateral
oeelli barely eloser to eye than to median. In a revised table of the genus this species
rung to auwstraficnsis Ashmead and is grouped with funebris, inconspicuns, and the
following new species. In this table Bruchophagus is ineluded, as T have not been
able to keep it distinet from Eurytoma. Reared from Agromyza phaseoli at Cairns,
North Queensland, 1915, A, P. Dodd and received from Mr, E. Jarvis,

Eurytoma striatifacies new species.

Runs to australiensis but small, the abdomen distinetly eompressed, elevated above
at base, 6 only half as long as wide, 5 shorter, distinetly higher than long; propodenm
with a punctulate median basin whieh is triangular and bears a median channel which
narrows as it leaves base. Segment 6 half the length of 7. [ace below antenna
long-striate. Otherwise as in the above species. Tibis black save apex. Reared from
a braconid parasitic upon Cirphis unipuncta, Cairns, Nth. Qld., 1914, A, P. Dodd.
Reevived from Mr, Edmund Jarvis.

Bruchophagus inconspicuus Girault,

This name is preoccupied by Furytoma inconspicua Gir. and T here propose the
new name bruchophagoides for it

References—Froggatt, W. W., Agrie. Gaz. N.S, Wales, 1910, p. 544; 1919,
p. 251.

[Historieal note:—

The Chaleid Lucerne Seed Fly.

The faet of the oceurrence of the lucerne seed Chaleis (Bruchophagus funebris
How.) in Queensland, agsoeciated with the plant whence it derives its popular name,
was not established by the present writer until a eomparatively recent date—1922,

In faet, in September of that year, having in view its probable oceurrence here,
Tie sought from, and was courteously aceorded by, Mr, I7, F. Coleman an opportunity
of cxamining veserved samples of Ineerne seed that the latter had previously tested
for ascertaining its germinating qualities, &e., with the result that he then discovered
chaleis-injured seed, still harbouring dead Bruchophagus adults that had emanated
from two of these samples—one cach from Bundaberg and Gladstone respectively.
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It was, however, to be concluded at the time that these ocenrrences were merely
aflorded by seed being purveyed by the local seed merchant, and had no necessary
reference to the existenee, in either of the districts named, of the insects living at
large endemie therein,

However, Victorin had recently encountered Bruchophagus funebris in Iucerne
seed on it having been received from the other States of the Commonwealth, and had
igsued regnlations for safeguarding the eondition of future consignments of the
kind, requiring a ecertificnte of freedom from the presence of the Chaleid Seed Fly
to cnsure their admission, and had asked Queensland to conform to this provision.

And very shortly after this, evidence was forthcoming of the definite oecurrence
of Brucihophazus in our lueerne fields, and not in one or more seed stores only.

Thus, on 13th IMebruary, 1923, the Loeal Producers’ Association of Greymare,
Warwick distriet, noticed that the seeds of lueerne were being destroyed by its small
grubs, entire erops being thus injured; and already on 9th April Stoek Inspeetor
J. Be W. Munro reported to us that ‘‘the borers had destroyed several erops of
Incerne seed,”” also in the Warwiek distriet.

Further, an inquiry instituted by a loeal resident, My, H. L. Pentecost, resulted
in tracing the existence of the *‘Lucerne Seed Chaleis™ through different farms
extending for 5 miles from Greymare to Rodgers Creck, whence had emanated the
original seed from which the Bruchophagus-infected paddocks of the former area had
been derived.

Samples of damaged lucerne seed-pods forwarded were found to exhibit numerous
exit holes that had been made by the parasite, and to have had their seeds, in faet,
generally eaten out by it, whilst they also yielded the insects themselves,

It is of interest, however, to note that, not only in its case but also in that of
the lueerne seed originally found damaged by us in the previous year, another small
chaleid of a metallie plue-green colour accompanied the black-colonred Bruehophagus,
evidently being one of its parasites. '

Having aseertained from the well-known Greymare lucerne growers, Messrs.
A, J. W, Wiekham and H. L. Pentecost, the former of whom has been growing
lncerne seed for the last thirty years, that it was practicable to *‘burn off *’ lucerne
paddecks without injury to the plants, except when the ground thereof was very dry,
thiz procedure was advoealed by us, sinee it presenfed the simplest method for in
some measure controlling this redoubtable seed-destroyer; whilst examination of
Iucerne seed prior fo its being purchased in order to ascertain that it was free from
any that had been bored-into, that should always be regarded with suspicion, was
stressed as an important safeguard.

I{ is of interest to learn that during the present month—Oetober, 1925—the
eminent authority on the Chaleididm, A. A. Giranlt, has confirmed the correctness of
our identifieation of the Queensland Tmeerne Seed Chaleid with Howard's
Bruchophagus funebris—HENgy TyroN, Government Entomologist.

QUEENSLAND SHOW DATES, 1926.

Stanthorpe : 3rd to 5th February. Tpswich: 19th to 21st May.
Warwick: 9th to 11th February. Wallumbilla: 25th and 26th May.
Allora: 17th and 15th February. . Esk: 26th and 27th May,

Clifton: 24th and 25th Febroary. | Maryhorough: 25th to 27th May.
Neweastle (N.S.W.) 1 23red to 27th Peb.  Childers: 29th to 31st May and 1st June
Killarney: 10th and 11th Mareh, Marburg: 2nd and 3rd June.
Milmerran: 31st March. Bundaberg: 3rd to 5th June.
Sydney Royni: 29th Mar. to Tth April. Gin Gin: Sth to 10th June,
Herberton: 5th and Gth April. Woombye: 16th and 17th June.
Miles: Tth and Sth April, Lowood: 18th and 19th June.
Pittsworth: 8th April. Gatton: 30th June and 1st July.
Chinehilla: 13th and 14th April, Kileoy: lst snd 2nd July.
Kingaroy: 15th and 16th April, J. Laidley: 7th and Sth July.
Tooweomba: 20th to 22nd April. | Biggenden: Ist and 2nd July.
Nanango: 2ith and 30th April. Woodford: Sth and 9th .July.
Dalby: 28th and 30th April. Wellington Foint: 10th July.
Taroom: 3rd to 5th May. Maleny: 21st and 22nd .July.
Onkey:; Gth May. Rosewood: 28rd and 24th July.
Toogoolawah: 6th and Tth May. Royal National: 9th to 14th August.
Murgon: Gth and 7th May. Crow’s Nest: 25th and 26th August.
Goombungee: 13th May. Coorparoo: 28th August.

Boonah: 12th and 13th May. | Wynnum: 3vd and 4th September.
Kilkivan: 12th and 13th May, Zillmere: 11th September.

Roma: 19th and 20th May. Rocklea: 25th September,

Wondni: 19th and 20th May.
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RECORDS AND DESCRIPTIONS OF AUSTRALIAN OPHIONINAE
(ICHNEUMON —FLIES).
A. A. GIRAULT, B.Se., Virg. Polyt. Tnst.,, Assistant Entomologist.

The following records -und deseriptions are based upon the joint colleetions of
the Queensland Department of Agriculture and Stock and of the Queensland Museum,
and are the result of preliminary studies direeted toward the vast system of the
Australian Ichmenmonidie, as yet very little known. A speeies of Pimplinm is also.
ineluded herein,

7
1. Paniscus productus Brulle. Paniscus contrarius Morley.

The following loeality records in Queensland :—

Brishane, 28th June, 1915 (Tryon and Bridwell) ; January, 1901, April, 1903
(T. Bateheler); April, 1898 (A, H. Benson). Stannary Hills, March, September,
1909 (Dr. T. L. Baneroft). Deception Bay (Baneroft). Indooroopilly, from larva
Heliothis obsoleta, B, Jarvis, 18th June, 1912, Mount Gravatt, 11th May, 10th June,
1916 (T, Batcheler)., Mundubbera, in cotton, Mareh 1924 (J. H. Simmonds)..
Guluguba, forest, 24th Janoary, 1924,

The species contrarius Morley and produetus Brullé arve certainly the same; the
areolet varies considerably, and in the above series I have been unable to draw a line
between the two. The nervellus did not vary. In both sexes the stigma may vary to
yellow and yet the aveolet bear the produced arm very distinetly, This fact, therefore,.
throws doubt upon the validity of testaceus Grav,

The Queensland Museum has specimens from the following localities:—

Brisbane, 20th April, 1915; 17th March, 1913 (H, Hacker). National Park, Q..
December, 1921 (Hacker). Mount Tambourine, ., 2nd April, 1911 (Hacker).
Uharleville, Q., 12fh September, 1925,  Georgetown, 22nd November, 1915, and
8t. Patriek’s River, Tasmania, 31st January, 1914 (I". M. Littler)..

2. Paniscus testaceus Gravenhorst.

Brisbane, 8th September, 1915, and Caloundra, Q., 28th September, 1913
(1, Macker). The several specimens did not differ from productus except in the
vellow stigma and somewhat smaller size, 1t is a doubtful species,

3. Paniscus gracilis Morley.

Three females identified by Mr. Hacker and also colleeted by him at Brisbane,.
1st October, 1918, and 23rd May, 1916. Tt is characterised by its very small size and
very small (not elongate) areolet. The latter was subsessile in these specimens..
Ite eolour appears stable. Otherwise as in productus.

4, Henicospilus flaviv nov.

Runs in Morley’s table to antennatus but corneus line is attached to the basall
mark, elongate, extending distad around the smaller but not minute distal mark;
and to twrneri but entire venation is flavous. Corneous line nearly attaining radius.
Differs from melanospilus mainly in colour of venation,

Flavus, antenng red, nearly as long as body; legs, abdomen hrown. Metathorax
longitndinally, eoarsely rugoese. The distal mark of wing is large and inverse
triangualar to the basal. .

A female, Stanmary Iillg, T, L. Baneroft, September, 1909, The deserviptions of
New Guinen species have not been available, )

5. Henicospilus trinotatus Morley.

These following specimens identified as such but Marley does not deseribe the
warks of the wing. In the Department of Agrienlfure collection a female, Southport,
Q., 21st September, 1915 (Perron), and two males, Lawnton, (., 30th November,
1909 (E, Jarvis). The jaw teeth were equal in all.

The eorneous marks of the wing are as in furneri but the line by being separated
from the apex of the large basal mark for some distance makes three corneous markss.
Hometimes one tooth of the jaw is twice the size of the other. Basal vein diseon-
tinnous. Diseoidal vein slightly angled, the basal arm exceeding the distal. Meta-
thorax rugulose. Costa at base, stigma, thorax, red, orbits only flavous. Venation
mostly testaceons. The male is similar. These notes from specimens in: Queensland!
Museum as follows:—
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Brisbane, 20th, 24th, November, 1913; 24th December, 1912; 23rd April, 1916
{Hacker). éaiounﬁra, 28th Beptember, 1913 (Hacker). Stradbroke Is and, 3rd
December, 1912 (Hacker). Selby (15th April, 1918) and Beaconsfield (17th l\eturi:h,
1918), Vietoria (F. E. Wilson).

In the female from Stradbroke Island the median basal eell was noneiliated,
usually sparsely eiliated; and the basal corneous mark larger, the distal minute. Im
the Vietorian specimens the propodeum was longitadinally rugulose. A female whieh
flew into hight at Gympie, 27th October, 1924, pricked me severely with its ovipositor
when I eaught it in my hand,

6. Henicospilus trinotatus Morley var,

In the above specimens a female with jaw teeth equal and the basal arm of
diseoidal nervure with a distinet sinnation beyond middle. T hesitate to name it.
From Ihor, New South Wales, 3rd January, 1914 (A, J. Turner),

7. Henicospilus raskini nov.

Runs to amplipennis. Antennm nigrescent, ved, black at base; scape, pedicel
fuscons beneath; brown, head except elypeus and labrum pale yellow; abdomen
beyond 2 black; mesonotum save distad, nigrescent. Veins, stigma black, latter with
eosta deep black, Basal corneons mark continued in a line to the minute distal but
the line is clear near middle, Metathorax as in flavivene., Nervellus intercepted far
belew centre, the external vein parallel for its basal half with the vein eephalad of it.
Antennge somewhat exceeding body. A female, jungle, Montville, 14th to 15th June,
1924,

8. Henicospilus longinotus Nov.

Male. Runs to nigrinervis but all red, head and stigma flavus, antennm somewhat
exceeding the body, the discoidal eell subrectangular below distad. The corncous
mark is long-elliptieal as in eoarctatus and distal, its outer end projecting into the
ciliation, axis longitudinal. Three dark vitte indicated on scutum. Basal vein
strongly discontinuous, Stannary Hills, Q., September, 1909 (T. L. Baneroft).

1
9. Henicospilus coarctatuy Brulle,

A female, Brisbane, 14th Mareh, 1913, H. Hacker (eoll. Q.M.). Fits Morley’s
table. Stigma yellow. Corneous mark &ismd, clongate, spindle-shaped, distinet.
The identification is more or less assumed because we do mot know the shape of the
corneous mark. The nervellus is nearer to base than to centre.

10. Henicospilus sinuatus nov.

Runs to coaretatus but deflection of radius doubly curved (sinuous) and thicker;
corneony mark basal, triangular, and with a very long line extension «uite uround
distal end of glabrous area. Propodeum foveolate. Nervellus somewhat higher,
basal vein covtinuous (lower part nearer base in other). Antenns dark. Orbits
flavous, face red. The face may be flavons.

Briskane, April, 28vd May, 1916 (Hacker) ; also April, May, September. October.
St. Patriek’s River, Tasmania, #1st January, 1914 (F. M. Littler). Glen Innes,
New South Wales, 26th April, 1916 (Q.M.).

11. Henicospilus turneri Morley,

The following Queensiand Museum records: Drishane, Gth April, 1911; 30th
Mareh, 19133 5th May, 1914; 23rd October, 1922. Mount Gravatt, 12th January,
1913, all by Hacker.

These were identified by Hucker and I have eoneurred in the identifiention
afier examining the specimens. They fit the table, but the basal eorneons mark is
rather large, triangulay, as in sinuatus, the line is distinet and runs to {he radiug
(or nearly) vehind the outer mark, Antennm red. The basal vein is snbeontinuous;
radial cell not restricted nt base. The last three segments and apieal half of the
one preceding them nre black, a characteristic,  "I'vans-carina on metathorax strong,
region longitudinally striate distad of it

12. Henicospilus melanospilus Morley rex nov.

Two pairs which run to this species in the table, Brisbane, 26th April, 6th
November, 1811; 28th April, 1914 (Hacker)., Tlese agrec with the romurks made
under the original deseription of the species, but the inner corncous mark 18 yellow
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and searvcely half the size of that in furnepi, the line is longer, narrower, the marks
being distinetly more widely separated; the body is smaller, mora slender, metanotum
cross-rugulose, distal mark far toward apex first radial vein, A fifth female similar
bt metancinm  longitudinally stiiale, stigma yellow, lower brauch of hasal vein
somewhat proximad of the upper.

13. Henicospilus brinus nov.

As coarelatus but the corneous mark is a thin line somewhat eurved proximad,
propodewm with the transearing and irregular ruge very eoarse (fine in other).
Generil colour hrovm, head yeliow, andomen, antenna red, Aunteuns a bit exceeding
the hody. Venation brown; discoidal nervure not forming a subsinuate how as in
other but distal arm straight, angled with the shorter proximal. Jaw teeth some-
what nnequal,—Queensiand.

14. Exochilum scaposum Morley.

The <cape may be reddish or yellow. The [lollowing speeimens agree with
Morley’s deseription atherwise (as correeted by Turner), but the fagellum is ved,
{he metanotum bears o mediay suleus, the sabmarginal nerve ig interrupied some-
what Dbelow centre bot sometimes at the centre.  The male is similar.  The
red of the legs may vary to flavous and legs 1-2 may be all flavous, The seutnm
is impressed caudad ot mesen and there finely eross-lined. In one maie from
Murareie the neryelies was intercepted far wbove ecentre. The following depart-
wental records:—

Corindn, Augnsi, 1900, 8, B. .J. Skertchiey. Deception Say, T. 1, Baneroft,
parasite of Heliothis obsoleta.  Murnrrie, 26th September, 1908, Roma, associated
with gall on narrow-leafed ironbark, 14th Tebruary, 1915 (IL Tryon). Brishane,
November, . Bateieler. Mount Geavatt, June, T. Bateheler,

The Queensland Museum has a sevies collected at Brishane, September, November,
December, 18113 October, 19133 26th Febroary, 1916 (Coolangatta); 2nd April,
1017: Maveh, December, 1918,  Also Tambourine Mountain, 28th December, all by
ilacker.,

15. Pristomerus bicinctus Nov.

Lavger than eériceps.  Wings pearly bluek.  As africeps but abdomen black
except venter and sides of 1 at apex and ail of 2; venters of 3-G save a large,
round black spot veniro-laterad, at base of each; apices of 3-5 (save at meson above
of 5), these white, the 3 e¢ineti running half way down sides. Leg 3 save coxa above at
apex, also hlaek, the other legs more or less infuseated. Aveola balf longer than wide,
Sesided, truneate st apex, subaente at base; petiolar and adjacent avem iaterad,
eross-rugose, the petiolar avea lomg-rectanguiar.  Facial orbits and vertex bekind
ocelli, red. Seutellum with sparse pin-punctures.  Basal avea subfriangular, sides
converging hut not meeting at apex. Femur 3 at lateral apex more ui less pale.
Large tooth femnr & at wmiddle, followed to apex by 13 minute fecth, Apices
segments 6-7 may be narrowly white. Mesopleurum glabrous widely in disk.

Male similar but frouns narrower. Stradbreoke Island, stveral of ecach sex,
Ind Cetober, 1911 (Haeker).

16. Ophion partithorax Nov.

Rune in Morley’s (1912) table to imitilis Smith, but antenne dark rved, wmeta-
pleurum normal, the other colouration as in Lxockilum scaposum, which this species
rosembles, 11 is  distinetly larger, however. Ilind wetatarses black save apex,
sentellin aud postseatellum  reddish-yellow.  Seape and first (ring-like) flagellar
joint all yellow, also the checks (continuously with the orbits and face). Last 3
ahdeminat segments, with elaspers (hut excluding base ventrad of the first segment)
Dlack, Tegule vellow. Seutellum spavsely punctate, with a median depression.
Propodeun wwith n wide median cross-rugate groove, also a similar dorso-lateral one,
the spiracle oval

A Jong suleas, followed by a hawy ridge, from near base wing 2 to eoxa 2,
Oeelli net large. Segment 2 above black.  Antenna: somewhat shorter than body.
Seeond recurrent wervure from apex first cunbital cell, nearly eontinuous with
gubmarginal whose lower branch is very short. Ramellus abseut. Nervelus infer-
pepted at muddle.  Stigioa subtlavous.  Mesoplenrum veddish just beneath tegula.

A male, Stannary ITills, T. L. Baneroft, September, 1909,
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17. Mesochorus australicus Nov.

In Morley’s (1913) table of Indian speéiea runs to claristigmalious but differs
notably in the wholly jet iead and thorax and longer terebra (latter about twice
the second segment).

Head, thorax, antennm, ovipositor, coxa 3 except beneath, abdomen 1 at
proximal half (more or less), jet; abdomen, legs brown, darker on segment 2 above
and tareng 2¢ jaws, scape and pedieel benenth, tegula, coxm and trochanters 1-2,
flavons; venation Dbrown, stigma flavesecenf, often with a hyaline spot at base.
Head, thovax punctulate, head more finely, both pilose. Seutelium eouvex. Basal
aven smali, quadraie, avecla and petiolar arvea continuous, at first triangular (to
apex of oxtornal aven), then rectangular to widdle where for about proxim:l ¥ of
rest, the costule diverge and then converge to apex; on either side. a large, semi-
cirenlar external area and caudad of that, an elongate, triangular dentiparal-postero-
intermedial arven with its base againsgt the external area, apex at widest divergence
of petiolar area,

Abdomen finely eorineens, pilose distad of 2, 1 petiolate, somewhat exceeding 2,
3 somewhat longer than wide; proplenrum eross-striate centraily.

A female, window, Bristane, May, 1896; and 3 others (iypes) reared from
dried apples infested with avparent larvie of Plodic inlerpunctells, April, 1897,
Brishang. Both by H, Tryon.

18. Charops pulchripes nov.

Black, wings ¢lear, stigraa black: legs 1 save base of coxa and farsal 5, 2 save
coxm and tarsals 4-5, tegulw save at base, radix, base and apex narrowly of femur
3, base more widely tibia 2, flavous; abdomen beneath yellowish. Palpi pale. Jaws
yellow. Segment 2 with a dark red spot laterad mear apex, 3 and 4 cach with
another nearer micddle.

Lateral ocelli eloser to eye than to median. First joint flagellum over fwice
longer than wide; antenne slenderer distad; median earine of metathorax diverged
at base, converging and again graduslly diverging nearly to apex; an ohlique dorso-
lateral earina runs toward each distad. Mesoplenrum eross-rugulose.  Axis of
spiracle oblique. Ovipositor distinetly shorter than 3 (first segment counted here
ag 2); segment 4 not quite half of 3. Becond discoidal eell subquadrate and larger.
Basal nervure subeontinuous, Closely pilose, metathorax without Isag hairs.
Seutellum with a distinet wide disea! impression, base to apex, the lateral margins
ridged. Tarsal 1 in leg 3 neayly twice tarsal 2. Otherwise as obscurus. Hind tibial,
spurs flavous.

Two females, each reaved from a tough, oval, grey cocoon with black poles and!
an encireling band of Dlack spots toward each end; the ecocoons are pediceled. On
cotton, Queensland, I". G. Holdaway.

A third female from orange folinge, Montville, June, 1924, Tt was reared from,
a similar eocoon and lacked the red spots em lateral abdomen.

19. Polysphincta glabrinotum nov. (Pimplinee),

Tlavus; dorsad (except head), leg 3 embrowned, the deep, complete nefauli and
the propodeum distad, concolorous, Stigma, terebra, apex tibia 3 rather widely,
ocellar aren and a dot on each side meson apex propodeum jet. Antenns dark, scape
beneath flavus, flagellar 1 flavescent, twice the scape, clongafe, much exceeding 2;
last 5 or G {flagellars favescent, uitimate Ionger than penultimate. Wings:
subhyaline,

Clypens entire eephalad, convex. Sectellum favus, small, eonvex, Metathorax
with a pair of separated median caring and from near each, about its midale caudo-
distad, a ridge-like elevation; apically these earvinm hecome aenie and move toward:
coxa 8. Spiracle minute, round, lateral in aspect.

Segments except first and last, with a mound-like ‘‘tuberele’” on eacn side-
meson, with wide, shallow eross-impressions hehind each; pumetate excepl hind
margins, ultimate segment mostly and penultimate distad; hind marging more or less.
carinate, 1 with an oblique median suleus, 2 quadrate, longer than 1, spiracles of
latter hefore centre. Ovipositor about half abdemen. Cephalic tibial spur single,,
normal. A female, Yeronga, 3rd June, 1924, Torest.
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SPINNING TESTS OF QUEENSLAND COTTON.

In the season 1923-24 arrangements were made at the request of the Government
to earry out field tesis Detween ratoon and annual eotton with a view to having
proper comparisons made, and, if possible, for the avrangement of spinning tests.

It was asserted by the Government from the first that the veal test as to the
respeetive valnes of ratoon and annual eotton could only be ascertained after the
cotton had been put through a spiming mill and worked up into the manufactured
article. Tt was aecordingly arranged to carry out definite trials on the Government
farms with pure varieties of cotton on plots grown side by side under exactly equal
conditions, It has nafurally taken two years to get these results, hecause the first
year’s eotton had to wait over until the second year hefore it could be ratooned.
These experiments have therefore been conducted in the past season and the cotton
Lrom each of the vespective plots has been sent over to England for teehnical examinga-
tion and spinning tests at the Shivley Tnstitute, Manchester, which is probably the best
equipped teehnieal institute for work on cotton anywhere in the world, The results
should be available in a few months time.

In the meantime, from the 1923.24 erop arrangements had been made with
certain private growers who were interested in the problem to grow amnual and
ratoon cotton side hy side, the sced being the ordinary Queensland Upland. Samples
From three of these tests were sent over for valuation, and in each ease the annual
cotton was valued at from 1d. to 14d. more in value than the ratoon. But it was
felt that it would be necessary, in order to eonfirm these values, to arrange for a
proper spinning test, and it was found possible to gin separately the eotton from
one of these tests at the ginnery and to make up the crop into two bales, one of
which was ratoon and the other annual. The test was earvied out in the Stockyard
Jreek on land whieh was as nearly alluvial as it was possible to obtain, and the
erops from which the bales were obtained were only separated from each other hy a
narrow road. The ratoon cotton had been eut down to the last node and a very good
strike had been obtained. The owner, who is a good farmer, had taken the greatest
eare to keep the plot clean and properly eultivated. The test, therefore, was as fair
a one as it was possible to arrange for outside a properly equipped experimental
gtation.

The two bales were numbered No. 5041 annual and No, 5045 ratoon and were
forwarded by the British Australian Cotton Association to Liverpool in the ordinary
way, the agents at that end having been requested to place these two bales on one
side, and they arranged with the British Cotfon Growing Assoeciation for a spinning
test to be carried ouf. A rveport has mow been received from the British Cotton
Growing Association that the results of these commercial tests, whieh were carried
ont at a certain mill, have now been received, and a copy of their report is as
follows:—

29th September, 1925,
The British Cotton Growing Association, Manehester.

Dear Birs,—We are sending under separate cover samples of eotton sliver
and yarn from the Australian eotton which you asked us to test, and find
there is a marked difference both in appearance and strength. They were put
through exactly the same process, one coming out rough and irregular and the
other nice and level in appearance. Below we give you fests:—

No. 1—8pl eounts 43.93, 36.37 1b. pull per lea (annual).
No. 2—8pl counts 43.29, 34.50 lb. pull per lea (ratoon).
This report is of interest as it indieates that not only is the yarn produced from

the ratoon cotton considerably weaker than that of the amnual, but that the yarn
itselt is rough and irregular in appearance and therefore is not so valuable on fhis

aceount.

The samples referred to will shortly arrive and will be kept in the office of the
Government Cotton Classer of the Department of Agriculture and Stock,

These tests are, of course, only preliminary, and the further tests from the pure
lots of ratoon and annual cotfon which are now in England will be awaited with
interest.

A SOUTH BURNETT SANCTUARY.

The property of Mys. G. Hives, Sunday Creek, Wondai, has bheen declared a
ganctuary in which it is unlawful to kill any animal or bird.
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AGRICULTURE IN QUEENSLAND.*

INSTRUCTORS’ REPORTS.

THE SOUTHERN DIVISION.

Mr. A, E, Gibson, Instruetor in Agrieultuve, reports:—Climatic conditions in
the course of the period under review were more favourable to the pastoralist than
the agrieulturist.

Late frosts, followed by excessive rainfall prior to and during the harvesting,
were responsible for a considerable amount of damage to both hay and grain erops,
and ultimately resulted in ““weathering’” and damage to the germinating qualities
of the grain,

An excessively wet harvest was followed by a period of little rainfall, and
the maize erop throughout the Darling Downs and other distriets that had reached
the tasselling stage between the Iatter part of Jannary and up to the beginning
of March failed for this reason. A considerable reduction on the estimated yield
of grain was a consequence. Later maturing crops, on the other hand, in many
instances were affected by exeessive wet weatlier, eulminating in floods.

A plague of mice has since been responsible for further damage to threshed
nnd unthreshed grain stored in barns and in the field awaiting barvesting., Early
sown wheat erops that have appeared above ground as the result of the late
showers are in many instanees so patehy as to necessitate resowing. This was
due to the seed wheat being eaten by mice while lying in the ground prior to
germinztion.

In spite of unfavourable conditions, mueh wseful fieldwork was earried out,
resulting in eatisfnetory supplies both as regards quantity and quality of seed
maize and wheat for ultimate digposal fo growers, Fodder ftrial plots were to
some extent affeeted Ly weather conditions, rust being very prevalent in the winter
cereals used in eonneetion with the trials, while some of the plots lodged {rom
exeeseive wet weather.

Fodder plots arrnnged for during the latter part of 19235-4 financial year were
harvested and gave the following results :—
T. C. Qr. Lh.

W. BEVERLEY, BUNJURGEN— Per Acre.
Florenee whent and tares (harvested 16th July, 1924) 8 12 3 24
Patriot wheat and tares .. & e & o 10 6 1 24
Cape barley and tares ., i . . .. 13 8 3 16
b‘-k{nless barley and tares v e Vi .. B 16 8 13
Algerian oats and tares .. s viv o .. 12 0 0 20
Huakura oats and tares .. o .9 .S as A 9 2 20
Canary =seed and tares ., - - o .« 13 0 2 14
IMlorence wheat and peas - vy o .. 11 5 2 29
Patriot wheat and peas .. - - v ..o 12 19 1 4

Balanea of plots not harvested.
C. B. Movarr, KiLcoy—
Skinless barley and vetches A e o TR = A i N
Cape barley and vetches .. i i i .. 14 0 3 16
Patriot wheat and vetches o i i w o2 9O 6
Florence whent and vetehes 28 s e SO e i TR
Skinless barley and peas e -2 .3 o 16 4 0 12
Cape barley and peas .. wn @ .e .. 16 4 0 12
Patriot wheat and peas .. - s - w 8 § &
Florence wheat and peas 53 v o .. 11 6 3 14
Rape a1 i il i 550 s i AT B 2 24
Purple fop swedes = s a5 s w4 111 20
Elephant swedes .. . . 26 18 2 8

Other plot weights not available.

* From the Annual Report of the Under Seeretary (Mr. E. Graham) to the
Minister (Hon. W. Forgan Smith) for presentation to Parliament.
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D. E. GrEGGERY, MOUNT LAWLESS— T. O Q. Lb.
Per Acre.
Canary seed and vetehes e 16 o0 8
Ruakura oats and vetches . 11 10 1 25
Algerian oats and vetches - s . 12 9 3 14
Skinless oats and vetehes i i “i s .
lape barley oots and vetches .. ik a o ¥ 4% O 5
Patriot wheat and vetches i i -~ = 8 15 0 26
Florence wheat and vetehes i i s = 1 O 3 9
Canary seed and peas vis i i i o B 15 0 26
Rape F = v as . o JB 11 0 20
Purple top ‘swede 5 . - s .. 32 8 0 24
Elephant swede .. o~ == = = oM 0 2 14
Hilver heet .. . . . = o 285 8 1 13
Kale . v - 22 13 3 0
* Too mature, 1 Rather too mature for inddt'r weight.

An extension of the winler dairy fodder plots was made early in the present year
in the Brisbane Valley and Soutbern Burneit distriets, areas heing arranged for at
Toogoolawah and Boat Mountain. Conditions being favourable for sowing, the
following mixtures of winter eereals and legumes were made on the farm of Mr.
J. B. Coleman on 31st March, 1925:—

Florence wheat and peas
Florence wheat and tares
Cape barley and peas
Cape barley and tares
Skinless barley and peas
Skinless barley and tares
Rye and peas

Rye and tares

Algerian onts and peas
Algerian outs and tares
Canary sead and peas
Canary sead and tares.

Owing to the lack of preparations of the plot arranged for at Boat Mountain,
the sowing of this aren was delayed until 12th May, 1925. Conditions on that date
were favourable for rapid germination,

The two areas referred to are centrally situated in good dairying distriets,
and ecomsiderable loeal interest has been taken in the effort to bring under the
uotice of dairymen the combination of cereals with legumes calenlated to provide
a fodder having the nature of a balanced ration,

For the purpose of introducing to the notice of the farmers in the Murgon
district a erop of which they kave previously had little experience, and at the
same time seeuring supplies of pure seed for distribution o growers of broom
ﬂlnu a seed propagation plot of 1 aere was established on the farm of Mr.

B, (lustufsou who has an area of voleanie soil a short distance from Murgon
township,

The erop was sown in November rucm‘rluu.{ to instruoetions given, and rvesults
indicate that climate and soil of fthis locality in the Southern Burnett is capable
of produeing fibre of high guality. Ileavy rain was responsible for the discolonring
of late harvested fibre,

A consignment of ““hurl”” forwarded fo Brishane renlised top price and
inquiries were directed to the grower for furtber supplies, TUnfortunately, from
the cauvse mentioned, the later euntting was considerably digcoloured and not equal
to No, 1 grade. Soflicient (cleaned and graded) seed was obtained from this plot
to sow an aren of 60 aeres, uud this is held for disposal in the coming season.

During partienlarly busy periods the services of all the available officers of
this hranch were requisitioned for purposes of seed selection of maize from the
departmental seed propagation plots established in the Southern Division, This
seecd has sinee heen eleaned and graded, and is available for distribution in the
next season.

]'nﬂpm'tmna were made and reports submitted on the school farm at Zillmere
and Soldiers’ Convalescent Parm at Mount Gravatt, for the Department of Public
Instruction and Home Secrotary’s Department respectlvely

Inspeetions were also made and reports supplied on the econdition and
equipment of the Government Poultry Farms established in connection with the
Soldiers” Bettlements at Mount Gravatt and Enoggera,
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Following on the construction of a dip at Cadarga in connection with the
tick-cleansing work carried out in the areas adjacent fo the Darling Downs, estimates
were submitted by the Public Works Department for the supply aud ervection of a
pumping plant at Cadarga together with a residence for the officer in charge, also
a residence for the stock inspector, whom it is proposed to establish at Boondooma.
These being considerably in excess of the amount anticipated, the Department asked
to be allowed to earry oul the work on its own responsibility and was granted the
concession,

The snpply and installation of the pumping plant and ereetion of the residence
at Cadarga were supervised. Thizs work entailed the swrvey of the sife and the
taking of the necessary levels between the source of supply and point of discharge,
followed by a complete estimate of cost of the plant and residence and ereetion
thereof, together with the cost of cartage from railhead at Jandowae fo Cadarga,
a distance of 53 miles by road.

The material arrived at the site on the 30th November, and the completed
plant and residence were handed over to the offieer in charge on 24th December.

A dwelling on the Soldier Settlement at Burrandowan and afterwards
forfeited to the Lands Department was purchased, dismantied, and ve-erected on
the dip reserve at Boondooms, about 40 miles distant. The whole of the work
was carried out at a price considerably under the estimate.

Crops obtained from departmental wheat propagation plots were in the first
jnstance forwarded to Hermitage State Farm, for cleaning and grading, and a
total of 18 tons G cwt. 3 qr. 26 lb., equivalent to 685 bushels, were treated. Owing
to the danger of infestation iy weevils, lack of lacilities for fumigating, and to the
fact that the mice plague was very much in evidence, the whole of the graded grain,
the bulk of which has since been disposed of to wheatgrowers, was forwarded to
the departmental seed stores. Throughout the reeognised wheat belb seed was
sold at a flat rate of 9s. per bushel, freight paid to the applicant’s nenrest railway
station. This seed has been distributed over a wide area and has given universal
satisfaction, !

The past season was so favourable to pastoralists that the question of fodder
conservation was not a partieularly live one, but at the same time a considerable
amount of correspondence pertaining to silage and fodder was dealt with. In
addition visits were made to country centres for the purpose of giving information
on this subject,

Instruetion.

In addition to instruetional visits to different distriets; I have to report that
great activity has been shown by the large number of new and established settlers
who have eonsulted this office in respeet to a great variety of subjects, in eonnection
with which mueh correspondence was also entailed.

Taking all things into consideration, T am of the opinion that the farmipg
community generally is looking for first-hand advice on its every-day problems, and
the appreciative lefters which reach this office indieate thai the efforts of depart-
mental officers in this direction are being more generally recognised ag a factor
in elueidating the problems of the man on the land.

Universal fodder conservation by owners of live stoek js still a matter of
grave importunee, and while a percentage of these may, in seasons of plenty,
vignalise prospective leancr years, which must of necessity be provided for, a
greater number, by reason of apathy or indifference, fail to make provision for
them.

Brisbane National Exhibition.

Aectivities in conmeetion with the show mnecessitated ciose attention on the
part of the instructional stafl. A special effort was made to illusirate the extent
and value of fieldwork,

The departmental exhibits were of a very high standard, and the information
made available to producers should be invaluable in advancing the agrienltnral
industries of the Stote.

CENTRAL DIVISION.

Mr. G. Brooles, Instruetor in Agrieulture, reports:—During the greater portiou
of the year [ was absent {rom the State—oue period from Jime to November on
extended leave in the United Kingdom, another from the middle of April te the
latter end of June, 1925, when a visit was made to Java in conneetion with eassava-
growing.



546 QUEENSLAND AGRICULTURAL JOURNAL. [1 Dge., 1925,

Assistant Tnstruetor Clydesdale took over the duties attached to this office
wher I was in Britain, but had to leave for the Southern distriet some time prior
to my return. A change was made in the field staff, Field Assistant Ilamilton
exchanging positions with the Northern Field Assistant, Mr. Straughan.

Shortly after Mr. Straughan’s arvival he was transferred for two months to
the position of acting manager, Warren State Farm.

Climatic Conditions.

The rainfall for the Rockhampton distriet was somewhat over the average,
The total for the yvear amcunted to 43.84 inches—the average for fifty yeurs being
38.01 inehes. Although the wet season was a comparatively short one and the
following April and May very dry, the rainfall was on the whole fairly well
distributed. Some apprehension was felt in regard to the ountlook for the winter
and spring, but the situation was velieved by widespread, useful rvains falling
during the middle of June.

The monthly rainfalls for Rockhampton were as follows:—July, 2.20; Augost,
7.1; Septemher, 1.83; October, 1.84; November, 3.83; December, 7.57;

i

; ; January,
25 February, 3.72; March, 2.00; April, .19; May, .88; June, 505, Total, 43.84.

A considerable amount of harm was oceasioned to growing erops by a
visitation of a heat-wave during the first fortnight of Febroary. Maize, sorglum,
and particularly the eotton erops, suffeved severely.

Winter Fodder Demonstration Plots.

It lias been found that one of the best methods of convineing the farmer
as to the benefits to be derived from making provision for his herd, by growing
fodder cvops, iz hy setual demonstration, more partienlarly when the work is
carried out by a practical farmer, and in his own partienlar distriet. Recently a
letter was veceived from a farmer in the Rosedale distriet, in which he says:
‘I have planted a few aeres of rust-resistant wheat every season since I first grew
the experimental plot for your department.’’ Similar reports have eome to hand
from the Dawsen Valley. Another farmer in the Marlborough disteict who
co-operated with the department some years ago states that he was so impressed
with the growth made by rape under adverse elimatic conditions that he has put
n an aren from 10 to 20 acres every winter,

Until veeently one of the greatest drawbacks to the raising of fodder crops,
by the majority of dairymen, was the lack of implements to cultivate the land.
The advent of the ectton industry overcame this diffieulty. Practically everv dairy
Tarmer rushed into the growing of cotton, many unfortunately to the extent of
negleeting their herds. Fxpensive and up-to-date machinery was purchased, quite
a large number of tractors coming into the Central distriet as & result of the boom.

Tt would appear that a reaction is setting in. Many who gave up dairying
are now building up their herds agaim, and are making inquiries as to the growing
of hoth summer and winter fedders.

Demonstration Plots.

Practical demonstrations in regard to the best fodder to grow for dairving
and the most suitable crops for pig-raising purposes were arranged for in all the
principal farming distriets. The objective was to show {he practicability of
providing a continunous supply of feed for both dairy stock and pigs, for an
extended period, by planting varieties when conditions of soil were suitable that
would mature at different times.

In regard veo winter fodders the following varieties were chozen for the
purpose (area, 2 acres):—

Wheat (two varieties).

Cape barley.

Skinless barley,

Algerian oats.

Runkura oats.

Grey field peas and Florence wheat.
Blue ficld peas and Florenee wheat.

The districts selected for the plots are—
The Caves; grower, F. Ferguson.
Anibrose; grower, H, B, Wolff,
Mount Larcom; grower, . Huntley.
Rosedale; grower, J. G. Hales.
Dawson Valley; grower, A. E. Barnard.
Marlborough; grower, A. Rake.
Callide Valley; grower, E. Edwards.
Alton Downs:; grower, 8. G. Hoare,
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On account of the dry weather conditions prevailing during April and May,
planting was delayed until the latter end of June, when nseful rains of a widespread
nature fell over the whole of the Central sgrieunltural areas. &

Experimental Tests at Ubobo.

The experimental work carried out in the farm of Mr. A. J. Turner, Ubobo,
Boyne Valley, iz proving of considerable interest to the farming community.
Applications made to the department to extend this work to other districts is
receiving attention. Parvticulars in regard to the vesults obtaived from last season
winter fodder and fertiliser trials have alveady been supplied to head ofliee, and I
believe appeared in the ‘Agrieultural Jownal.”’ These tests are heing contintied
during the ensuing year.

Demonstration Plots—Pig-Raising Crops.

The varieties were chosen to give a supply of material from June fo December
and to mature in the order given. Rape, silver beet, ycllow Aberdeen furnip,
sugar Leet, kholrabi, Swede turnip, eattle cabbage, globe mangold, long red
mangoll, The farmers eo-operating with the department in this work are as
folloyws:— §

J. A, A, Toss, Ambrose.

. E. Sturm, Mount Larcom.
T. Ferguson, The Caves.

8. Larson, Miriam Vale.

1. Young, Dawson Valley,
A. Rake, Marlborongh.

T. ¥, MeRae, Callide Valley.

For veasons similar to that mentioned in connection with the fodder crops,
planting was delayed until the latter end of Juue.

Fodder Conservation.

Further effort was made to encourage dairy farmers in the various districts
to provide a plentiful supply of feed for thewr herds during the winter months
and dry periods, by sapplying seed of heavy yielding suceulent varieties of sorghum,
and giving practical demonstrations as to the best methods of conserving the
resultant material in the form of silage. Demonstrations in conneetion with such
were given in the Mount Larcom, Wowan, Bunern, Rosedale, and Ambrose districts.

The growing of sorghum during the latfer end of summer, and allowing the
crop to stand over for winter use, is being strongly recommervled as being suitable
to conditions obtaining in Central Queensland.

The question of silo consfruetion is being gome into wilh the Dawson Valley
farmers, and a big forward movement in this divection is likely to eventuate in the
near future.

Sorghum Experiment Plots,

A wumber of farmers eo-operated with the department in the raising of seed
of a nmmber of graing and other sorghums, some of which were of recent introduction.
The stud plote were located as follows:—

Ambrose (C. King)—Feterita.

Ambrose (A, MeDonald)—No. G1.

Gracemere (. Seierup)—White Dwarf Kaffir.

Avcher (Pritchard and Wannop)—White African.

Mount Lareom (J. . B. Jacobsen)—White Dwarf African,
Mount Larcom (J. Coase)—Early Amber Cane, ;
Marlborough (A. Skewes)—Red Kaflir,

Rosedale (J. G. Hales)—No. 61.

Marlborough (. Ambrey)—Kuoliang,

Marlborough (C. Colling)—No. 61,

Dululu (A. & Narracott)—Feterita.

Most of the above varieties made good growth; sufficient seed fto meet the
department’s requirements was secured. This has not yet been threshed out,
consequently yields have not been determinved.
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Onions.

Previous experiments carried out in the growing of onions were so promising
that further trials have been arranged for.

The object of the tests iz to ascertain the most suitable varieties for Central
Queensland conditions, and also the districts in whieh they eould be most profitably
grovn. The tests are being eouducted in the following localities:—Tanby, Jones
?ros.;AAmhrose, J. Sinclair; Dawson Valley, A. E. (. Barnard; Callide Valley,

. R. Adsett,

The planting was carried out rather late (June) on acecount of the dry
conditions that prevailed during the previous two months.

Advantage was taken when on extended leave to visit. the research and
experiment stations in the United Kingdom, including Rothamstead in Kngland,
and the plant-breeding and seed-testing stations in Seotland. Much information
was secured in regard to the latest methods of conducting sgrieultural researeh.
A Jengthy report was furnished to the department, giving an outline of the work
in progress at the respective siations. '

Acting under instruetions, I proceeded to Java-—leavirg Brisbane on 17th
April—and made investigations in regurd to the cassava industry. A full report
dealing with this matter was submitted te you. During my stay on the island I
visited the varions branches of the Agrienltural Department and the experiment
stations,

Arrangements were made lor obtaining a supply of various ervops that weuld
he likely to prove suitable to Queensland conditions,

THE NORTHERN DIVISION.
Mr. N. A, R, Pollock, Northern Instructor in Agriculture, rveports:—

During the peried under review, seasonal conditions, exespt for part of April
and the whole of May, which were very dry, were exvellent all over the Northern
Division, the rainfall (over average in many parts) being ‘better distributed
throvghout the year, with no heavy floods in any of the streams. Tu August an
over-average precipitation oceurred in the whole of the division, which gave the
pasture an excellent start. Favourable rains in the ensuing months provided an
abundance throughout the year.

Irat eattle were plentiful much earlier than for many years past; tihus alloving
the several mentworks to sfart sooner than usual with a much longer killing season
ahead. Cattle prices offered by the meatworks, though slighily better than in the
previons year, ave still disappointing fo pastoralists, more especially in the
Etheridge and Gilbert River districts, from whieh cattle have heen railed past
Biboohra to Townsville and Brishane.

In dairying, production on the Atherton Tableland greally increased, as also
in thie Klount Molloy and Daintree River districts. Prices paid by the Tableland
Co-operative Butter Company for eream based on the commercial butter equivalent
were, owing to the necessity of export of the surplus for sale overseas, lower than
for many years past. To eompensate in a measure for the low net return from
export, local priees were kept at as high a level as possible, which was a distinet
advantage to those small facteries that sold their whole output locally. Under a
compulsory pool mo supplier to a small or large factory would have an undue
advantage over another.

The favourable scason coupled with an inereased area uvder crop has rvesulted
in an gxceptionally reavy fonnage of sugar-cane. It is indicative of the unique
position cecupied by eane, as a profitable erop, that mo suggestions are made to
divert any of the lands now under sugar fo other crops. Where an industry such
as the sugar indostry is so fostered as to become of over-average prosperity it
eannot be expected that attention will be given to crops not so favoured; further,
when, on aecount of average prosperity, an award giving a higher rate of wages
is made in that induvstry, it indiveetly operates as an award in all other industries
of like nature, rendering them less attraetive to investment.

If, when an industry is above average prosperity, an amount were collected
and awarded to industries under average prosperity, a more equable status wounld
prevail, and erops not now coneidered in North Queensland would receive some or
more of the aftention that they merit.



1 Dec,, 1925.] QUEENSLAND AGRICULTURAL JOURNAL. 549

Natural Pasturage.

Tt is remarked frequently by graziers that the native pasturage is not what
it was in the early years of oeccupation, when despite dry seasons fat cattle in
nuinhers were ohtainable in all months of the year. Wkhile the pasturage on the
Western Downs, mainly of Mitchell and hnders grasses, has suffered little
deterioration except in the disappearance of legnmes, that experience is very true
unfortunately in other parts, espeeially on the eastern ecoastal slopes. It s
«evident that when stock are more or less depastured elosely the more valvable grasses,
which are usually the most palatable, ave grazed more eloseiy thau inferior sorts,
thus allowing & greater reproduction of the latter to the serious datriment of the
carvying eapacity. This is especially noticeable near towns, where the original
grasses, such as kangaroo (Anthistiria eiliuta) have been replaced to a large extent
by hunch spear {(Heteropogon contortus) and awned spear grasses (Avistida and
LEriachne spp.) as well as sundry useless if not noxicus weeds.

When questioned on the prevalence of native legumes such as species of
Rbyneosin, Glycine, Atylosin, &e., many of which are very nutritious and palatghle
to stock, graziers of early experience admit that growths of this deseription were
once plentiful on areas where they are now non-existent.

Improvement of Native Pasture.

That the native pastuve iz deteriorating in many localities is beyond doubt,
vet mo effort is made to improve it or to keep it from further depreciation, the
almost universal reason being given that the eost would be too great and that
prices realisable for stock will not warrant it.

Much could be done by subdividing holdings into smailer paddocks, which
could be alternately rested and seeded with grasses and legnmes of value, and
kept quite free of stoek until these growths had matured and seeded.

Possibly, conditions in leases of Crown lands, providing for improvements to
be effected in this direction and allowing a veduetion in ventu! consequent on the
yearly storage of preseribed quantities of fodder, might act as an ineentive towards
the adoption of practices that would induce greater production.

Artificial Pasturage.

The areas of pastnrage laid down in North Queensiand are limited almost
wholly to the Atherton Tableland and disiviets wheve, after burning off the fallen
serub, the seed may be sown without further preparation of the land. The grasses
(in most favour ave Paspalum dilatatum, Para (Pawioum amuticum), Kikinyn
(Pennisetum  clandestinum), counch grass (Cynodon daetylon), and Rhodes grass
{(Chloriz Gayana), all of exeellent todder value.

Complaint is made of the decadence of artificial pastures on the tableland,
especially of paspalum, which have been laid down for upwards of seven years,
Where in the first few years of growth a beast to the acre could he carried with
ease, now two or even three acres ave required.

The habit of paspalum when kept eaten down is to multiply the root sysiem
in an endeavour to cope with fhe demand made on the leaf suppiy. Roots eclose
Lo the soil surfuee become matted, tending to strangle one another, and nre impeded
in performing their full functions, the result being a lower and lower supply of
feed unntil even move than three acres ave required for ome animal. 1t is obvions
that a breaking up of the pasture is necessary, and where this has been done the
new growth has been much the same as when it was orviginally seeded.

It is also noted that where the matted roots have been destroyed by fire as
in 1923, or by the eaterpillar of Oncepera Mitocera alluded fo in my last annual
report, the subsequent growth has been remarkable,

Many settlers eontend that the plounghing of their areas is extremely diffieult,
if mot impossible, owing to steep hills, gullies, stumps, and logs, and desive
experiments in top-dressing with fertilisers, with a view to finding somethmg easy
in revitalising their pastures. Soil on which the pasturage is grazed does not
become appreciably depleted of fertilising elements, and the tableland soils which
have been under pasturage only are eonsidered still so riek o plant food that the
application of ferfilisers is nnnecessary, and that if applied to a pasturage unable
to take advantage of them would give a negligible vesult. Some good might be
done by exeluding stock from a pasture for » considerable pariod to allow growth
to go on unchecked, when there would be a possibility of the decay of mueh of the
impeding root system, under damp or shaded conditions, occurring. The loss of
the use of this pasturage would have to be set against the cost of breaking up
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the pasture, while the injurious get of conditions, eansative of the frouble, could
be expected to veeur sooner theve than on the broken-up pasture. Very little of
the tableland is so steep as to be impracticable for it to be broken up with a
single-furrow plongh, even when it is only possible for ploughing to be done on
the down grade.

Rototiller.

A self-propelled machine called a Rototiller suggests itseif as likely to be of
value in breaking up these pastures in situations of difficuliy for horse traction.
They do net take up the space of an ordinary plough and esn be turned in their
own length, and are propelied by un engine worked on petrol or keroscne, which
also drives the machinery to hreak up or sultivate the soil. This machinery eoncists
of a shaft avound which arve springs to whicir tines of sorts, including knives,
can he affixed and which is ealled the “‘miller.”” The work is performed hy the
rapid revolutions of the ‘“miller’’ causing the tines or knives to bite into the soil
in a forward movement, The depth of operation in the soil ean be reguleted, while
there are two speeds in the travel of the machine, the maximum being 14 miles per
heur. The rapid revolution of this miller with knives aftached should effectively
destroy the matted yootg of any paspalum paddocks.  The cest, however, of some-
thing like £250 will aet as a detervent, usless by practieal demonstration a farmer
or syndieate of farmers were fully satisfied with ite efficiency.

Stylosanthes.

About twenty years ago a legume appeared in Townsville, probably baing
mmwittingly imported from overseas in packing or other material, which has
transformed an indifferent pasturage to one of value. The plant commonly known
as wild lueerne, thongh it cannet be said to resemble lucerne In appearance, was
identified many vears ago hy the Government Botanist as Stylosanthes wmaeronata.
At the same time an anslysis by the Agricultural Chemist denoted its feeding
value as very little short of the true lucerne. The plant is of annual habit and
seeds profusely. The seeds germinate more quickly on well-packed soil than in
loose soil, and it spreads vapidly through natural pastores on the coast and
Atherton Tableland, where so long as there is sufficient rainfall it provides an
abuadanee of fodder. A defeet in Northern pasturage, heth native and introduced,
is the absence of a legume to take the place of the clovers and the trefoils of the
more temperate Southern parts.

Seed of Stylosanthes was distributed several years ago to all distriets where it
was thonght likely to sueceed, while it has also been carvied by stock and other
agencies such as railway traing, which have spread it over most of the lines
connected with Townsville. 1t hag been noticed in parts all along fne coastal
areas from Proserpine to Princess Charlotte Bay, at Marecha and Atherton; so
that it may be expected shortly to becowe universal in the pasturages there and
to spread into the drier aveas. This plant is considered a very valuable addition
to Northern pasturage.

Black Mediec.

The paspalum pasturuge so popular on the dairying areas of the tablelnnd
has always heen wanting in a legume to take the place of the clovers and trefoils
of other climes, which in combination provide a more balanced ration and consequent
greater produetion.  Practieally all the eclovers and trefoils of which seed was.
procurable have heen tried experimentally by this department without any encouraging
results, The appearance ol a legume growing and reproducing itself in a paspaluni
pasture at MeGeehan Bros.’s farm near Kairi this year zives hope that, with
Stylosanthes, the difficulty in finding switabie legumey has bLeen overcome. This
legnme was identified by the Government Bofanist as Medicago lupuling, eommonly
kmown as Black Medie, an annual plant, native of the Mediterranean region, buf
now enltivated or appearing in pastures in different parts of the world. It is new
to Queensland, apd Mr. McGechan infers (hat the seed arrived on his farin with
some Sonthern ecompressed todder, purchased fo feed a stud bull in the dry
season, since it appeared only in the bull paddock. Tt is anticipated that seeds
of this and other Medies will be secured for distribution and further trial

Fodder Conservation.

During the extremely dry pericd in 1923 all gtock owners were fully seized
with the advantages of a store of conserved fodder to meet periods of shortsge,
just as they were in 1915 and 1919, and doubtless promised themselves that w
future drought wounld not eateh them unprepared. Notwithstanding the excellent
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season, which has provided an unusually heavy supply of grass, these promises in
nearly every case are not being kept, or with customary procrastination are being
put off until next year. It is pleasing to note, however, that a little interest is
being displayed by some of the newer selectors in the rolling downs conntry
beyvond Hughenden.

Silage.

With storage ag silage, the advanee, if slow, is steady among the dairy farmers
around Charters Towers and on the tableland, many new pits being put down.
The type of pit silo originally recommended by the department in soils where
seepage of water is unlikely is most in favour. 'This type consists of a cyiindrical
pit the first four or six feet of which, only, is collured with a lining of corrngated
iron bent to the cirele and bolted or riveted, and which is plastered with a cement
compo of 2 or 3 gand to 1 of eement, to a little more than is necessary to fill up
the corrugations in the iron, This collnr prevents the fretting away of the surface
soil, while that below the ecollar remains firm. The aetual ecost of this form of
silo is very little more than that of exeavation.

While, on the tableland maize is the best and géneral erop grown, at Charters
Towoers, following departmental advice, most of the farmers are growing snechaling
sorghum for their silage in place of the maize they grew formerly.

Cassava (Manihot sp.) and Power Alcohol.

A good deal of attention has been directed to this erop as an auxiliary to
molagses in the producticn of aleohol for power purposes. The ervop could be
grown to perfection in the north coastal distriets of heaviest average annual
rainfall, sueh as obtains from the Herbert River to Mossman., It is erroneous
to suppose, however, as many do, that the erop will be very suvecessful on poor
land, or that the cost of growing and bharvesting a crop under equal wages will be
mueh lower than sugar-cane, The commereial possibility of the erop will depend
on the value of the resultant product and its relation to the yield per aere with
growing and harvesting costs,

In addition to the vulue of the crop for power aleohol, there might be some
extra profit in the manufacture of tapioea for Australian rvequirements with the
prevailing duty of 1d. per Ih,, or in the production of cassava flour or starch for
use industrially, in which overhead costs would be lessened where power aleohol was
also inanufactured.

Aceording to published statements attributed to Mr. Board, of the International
Sugar and Aleohol Company, eassava roots- compare.in value for aleohol produetion
with sweet potatoes, or arrowroot, as 20s, to 18s. per ton delivered at the distillery;
this disparity, I am of opinion, would be more than compensated for by the
lessened cost of production in sweet potatoes and arrowroot, both of which in
North Queensland have yiclded upwards of 20 tons per aere, and in the case of
arrowroot npwards of 30 tons on the Atherton Tableland. The statement that sweet
potatoes must be harvested as soon as vipe is eontrary to Northern experience, since,
with many varieties, the roots may be kept in the soil for upwards of a yeur, though,
as is the ease with cassava roots, the fibrous matter inereases.

Much investigation is being made in the Cairps-Innisfsil distriets into the
possibility of utilising the juices of surplus eane or the inferior grades of sugar
in the mannfacture with molasses of power aleohol under a bouus,

The over-production of sugar may be regarded as temporary, since as population
increases the consumption may be expected to overtake the output on the east ecoast
of the Htate, while, if the distillation of power aleohol is a suecess with eassava,
sweet potatoes, or arrowroot supplementing molasses, there will be room for the
cultivation of sueh erops over a collectively large area. In addition the growth
of these root erops will be useful in a rotation with a legnme in minimising disease
and in keeping the soil in a better condition.

Instruction.

It is considered advisable in instructional matters to keop the department, ag
far as possible, in touch with settlers by personal visits to them on their holdings
when adviee on the spot ig of more value than correspondence. While the use o
1he horse, where hiring is possible, is insisted upon, locomotion in any distriet will
necessarily be very slow, and will not allow of isolated settlers, or those at any
distance from the various cenfres, being visited. These isolated settlers really
requirve more attention, since they are unable to profit by the exnmple of neighbours
as is the ease in more settled areas. Barly in the year Mr. Hassell, Field Assistant
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on the tableland, resigned his appointment fo take up s mere luerative position
outside the department, while Field Assistunt Stranghan after a period of illness
wis transferred to the Central distriet. The time elapsing between their respective
departures and the arrivals of their successors, as well as that of initiating the
neweomers in their work, took up a good deal of time, go that visits of instruetion
were much eurtailed.

Tt is pointed out that if the instructor were provided with a motor ear he
would be enahled to travel round more expeditionsly and do half as mueh work again.
ag under present conditions,

CROPS, EXPERIMENTAL PLOTS, &¢,
Cigar Leal,

A greatly inereased acreage was expected to be put under cigar leaf this season
in the Dowen and Proserpine districts. Attacks of blue mould in the sesd-beds af
Ruri Creek had a serions effect in greatly diminishing the arveas under erop in
that loeality, while in other parts, though seed had been secured and the intention
to plant expressed, very little was sown, for various reasens, chiefly on account of
the good prices anticipated for sugar-cane. With a protective duty of 2s. 6d.
per 1b. on eigar leaf it is thought that a price in excess of this amount should be
obtained, yet many growers report lower realisations with odd instances of higher,
but not in cxeess of #s. per 1h.

With a finer leaf and a better cure the price paid by manufacturers would
wo doubt be increased. At present the grower prefers a heavy yielding variety
sueh as the Zimmer Spanish to other varieties, arguing that he will not reccive
any higher price for the leaf of another variety. This contention was proved some
years ago when this department supplied seed of many varieties. With a better
cure in the marketed leaf and the production of wrapper quality mueh higher prices
should be realised.

At a price of 28 per lb. growers at Bowen secure a good profitable return,
for with plant and ratoon leaf the marketed yield is often upwards of 1,500 Ib.
per acre. My, H. Teitzel, Mount Dangar, Upper Don River, near Bowen, assures.
me of a retwrn of £175 from three-quarters of an acre of plant and ratoon leaf.

‘While sugar-cane maintaing its high price, and farmers as at Proserpine ares
not redueed in area, the eigar leaf will not meet the attention fhere that it
warrants, except from those settlers who have fo eart their produce a considerable
distanee. When a load of sugar-cane will represent a value of perhaps £4 and the-
same weight of eigar leaf upwards of £400, it will readily be seen that fransport
vosts will greatly favour the latter.

In the Cardwell distriet it is thought ecigar leaf ean be grown of a good
burning quality, which is the first essential. In this distriet, owing to limited.
milling eapacity, cane-growing will be restricted, thus forcing settlers to twin their
attention to other erops, among which eigar leaf is recommended strongly.

Green Fodder Crops.

The growth of fodder crops on dairy farms, to supplement the pasturage and
to promote a greater flow of milk by feeding off in the young stages when the
nutritive ratio is better balanced, has ereated a degree of interest that is gratilying.
On many farmg in the several distriets, plots in summer and winter green feeds
were planted as demonstration arens, giving very fine resvits where reasonable-
care and attention had been bestowed.

On the tableland under the extra humid eonditions—there were 10 fine days
out of the first 106 days of 1925—some rust was evident in some of the erops, but:
not to a very damaging extent.

Pearl Millet (Penicillaria Spicata).

Pearl Millet (Penicillaria spicata), condemned as a fodder by some people with
insufficient experience, has proved its exeellence in the young growth, when it is.
very palatable, at Charters Towers and the tableland, by greatly promoting the
flow of milk. The yields of greenstuff are very high, one trial at Malanda, 55 days
after sowing the seed, yielding 14 tons 9 cwt, per aere and the second growth
aftor 3G days 12 tons 17 ewt., a total of 27 fons 6 ewt. in 13 weeks from sowing the:
seed, which is in excess of 2 tons per acre per week. Another trial at Kulara 45
days after sowing the seed yielded 9 tons 12 ewt, 3 qr., and a second growth from
the same arvea ent 34 days after yielding 13 tons 13 ewt. 1 qr., a total of 23 tons:
6 ewt, of greenstufl over 11 weeks, which is also in exeess of 2 fons per weel.
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Teosinte (Euchloena Luxurians).

Owing to defective sesd which failed to germinate this was again a failure.
Past experience puints to this erop as being of equal if not greater value than pearl
millet.

Liberty Millet (Setaria Italica).

Under warm conditions this is a very quiek erop, yielding well in several distriets
in the North. At Charters Towers, a crop sown on 8th December and cut on 16th
January yielded 10 tons 6 ewt.; the second eut on 10th February yielded 13 tons
G ewt., a total of 23 tons 12 ewt. greenstuff for nine weeks’ growth. This growth,
however, was under exceptionally favourable conditions. On the tableland the
growth wag noet heavy, on account of so much rain,

Gliant White Panicum.

(tiant White Panicum suffered more from rust on the tableland than oiher
crops, and with Japanese millet, its eclose relation, is considered to be of more
value in distriets of lesser rainfall.

Cow Peas.

Exeeptionally heavy yields were obtained from the new varieties of cow pens—
Groit, Brabham, and Vietor—introdueced last year. These varieties produce a mueh
heavier growth than the varieties Black, Clay, &e., eommonly grown, and oceupy
the ground for a longer period. 'Their value is very great as a green feed and ng a
roughage when cured asg hay, to he fed in conjunction with eusilage to dairy eows.
The following yields, it is thenght, eclipse all previons records in the State:—

Groit Variety—0. T. M. Hansen’s farm, Carbeen, sown 28th November and

egtimated 10th Febrnary to yield 16 tons 11 ewt. greenstufl in 74 days from sowing,
and on 17th April 22 tons 10 ewt. greenstufl in 140 days from sowing.

Victor Variety.
W. 8. Allen’s farm, Tolga, sown on 23rd January, yielded on 1st May 19 tons
5 ewt. 2 qr. 24 1b, greenstufl’ per acre 97 days from sowing,

Brabham Variety.
W. 5. Allen s farm, Tolga, sown 23rd January, yielded on 1st May 18 fons 19 ewt.
1 qr. 4 1b. greenstufl per acre 97 days after sowing.

Velvet Beans.

Owing to heavy raing falling on the erop at Tolga last season when the pods were
mature, very little seed was saved, and consequently areas under erop this year were
not as large as anticipated, and were devoted to seed supply. The growth in all these
plots is wonderfully good. It is anticipated that quantities of seed of three varieties
will be seenred for an extension of areas next year.

Horse Gram (Dolichos Uniflorus).

A small quantity of this legume, largely grown in India as a stable pulse, was
secured from Ceylon and sown to secure further supplies of seed. It is fine in the vine,
and gives promise of being a useful addition to Northern legumes.

Mung Bean (Phaseolus Mungi).

Seed of a varicty of this bean, extolled in America as a wonderful producer of
green forage, was secured, but has been very disappointing in the North, the yield
being negligible.

Winter Feeds.

The erops sown in trinls for winter green feeds in various eentres of the tableland,
Mount Molloy, Charters Towers, and Bowen distriets did very well, as the following
rezults of those estimated show:—

RAVENSHOE. Farm or W, G. McKAv. Sown, 1518 May, ' EsTIMATED,
4Ti SEPTEMBER,

T. C. Qr Lb.
Soutter’s Early x Warren wheat o P o 1% 8 18
Warrior wheat - s %3 = . . 7 9 1 24
Tlorence wheat - e - .. = .. 9 3 0 24
Warrior wheat and vetches . = - X 4 0
Warrior wheat and field peas T .31 1 280
Dun field peas s s 9 17. 2 20



5h4 QUEENSLAND AGRICULTURAL JOURNAL, [1 Drc., 1925,

EveEnyx, Farm or W, G. THOMAS. Sowx, 5TH May. EsTIMATED,
GrH SEPTEMBER.

Gem wheat .. Wi ails i s 7 1t & ©
Bunge wheat .o ira v s e 6 5 1 12
S. E, and Warren wheat .. 6 11 3 4
C. 0. C. wheat 5 R i R i 8 1% B 8
Warrior wheat “e == .. - vie s g8 11 8§ 4
Florence wheat S8 7T 17T 2 O
Warrior and vetches 6 18 0 24
Dun field peas 16 11 0 0

M. Monroy. Farum oF J. McDovgann. Sowx, 15TH MAY., ESTIMATED,
30rH AUGUST,

Movence wheat ., i i G it i 5 B per acre
Warrior wheat .. i o W sa T - o
C. C.C. wheat .. 2 o aie va ..o d 14 A
Gem wheat o poe v L . .. 4 0 %
8, I, and Warren wheat . . i s T ve o Ll e

CuarTErs ToweEks, Farm oF Durrox AND WATSON.

Warrior wheat and vetehes S 2 6 2 18
Florenee wheat and peas |, 2 9 8 B8
S. E. and Warrior wheat .. . e e F 1 10 2 4
C. C. C. wheat = e . iy = . 2 3 1 16
Nore—No rain fell while this erop was growing.
Bowex, Farm or V, BOoULTER, SowN, 200 MAY. ESTIMATED,
STH SEPTEMBER.
8. 1. and Warren wheat . . % s o e 4 0 1 38
C. C. . wheat 4 i i % & e @ 1x 2 24
TFlorence wheat .is A a = i &= 2 I O =8
Warrior wheat = F N s = . 3 4 1 4
IMorence wheat and peas . . o o s e 8 33 3 20
Warrior wheat and vetehes e - s =3 8 1 0 @6
Golder vetehes v . B . o .~ % .0 1 12
Maize.

The growth of maize as a commereinl erop in North Queensland is practically
confined to the tableland, where a total area of from 15,000 to 20,000 acres is usually
planted. This senson from various causes, but chiefly owing to the lower price
realised for the previous year’s erop, a lower acreage than usual was cropped in the
Atherton, Tolga, and Kairi centres, while many of the areas were sown so late that
only a poor return from them may be expected. While the total acreage sown to maize
during the season 1923-4 was greater than in any previous year, and a crop of
approximately 20,000 tons obtained, of which some 18,500 tons was sold through the
pool, it is anticipated that throngh the deercase in the area planted, as well as
through late sowings, the output this year will be very much lower, An estimate
made by an offieinl of the Maize Pool Board places the erop as about 14,000 tons,
but I am inelined to regard these figures as too optimistie,

As mentioned in my last annual report, the quality of the tableland maize has
deteriorated from the interpollinntion of the many varieties, chiefly of the Dent type,
introduced by newcomers,

Tableland conditions are very different from those obtaining in any other part
‘of Australia, since the planting season oceurs with the first storms of the wet season,
in November and December, when, under a heated soil and humid conditions, a very
rapid growth of plant follows, stalks frequently reaching a height of 14 feet; after
the heaviest rains have fallen persistent light rains and mists prevail frequently until
June or July, preventing a drying of the ripened pgrain and indueing moulds,
with a consequent delay in harvest and damage to the qualify of the grain, The
forcing conditions operating to produce the tall stalk also induce the formation of a
coarse pithy eob, which is also retentive of moisture and contributes to the difficulty
in the drying of the grain.

It i obvious that the Dent types of maize, which ave uwsually sofl in nature
and deep in grain, are entirely unsuitable under these conditions; in faet, these
varieties when grown in an ordinary wet season produce a grain which, if not
affected with mould, is chally in appearance and light in weight, it being frequently
impossible to place 160 Ih. in a corn-sack, even when well rammed.

A variety of Flint type is considered to be more suitable ard has so been proved
in pasf years.

The difficulty confronting the Depurtment in introducing n suitable variety is
the impossibility of keeping it pure unless it ean be grown on a farm so isolated
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that distance precludes all risk of interpollination. An endeavour to improve what
was known as the Atherton maize variety by selection and “‘ear to row'? tests
proved futile, owing to the impossibility of preventing eross-fertilisation from othey
erops growing mnear-hy. An instanee was noted where a erop of a white-grained
maize ervossed with a yellow-grained maize at o distance of haif a mile,

Given an isolated farm, under direct departmental supervision, where a chogen
variety could be grown and kept puve, seed could be supplied to supplant the impnre
unsnitable strains wow grown on the farns clese at hand and then on fhose further
away, until the whole area ullimately becomes seeded with the one pure and suitahle
variety, At the sanie time a higher yielding strain of this vaviety could be evolved
By “ear to row’’ tests; fertiliser trials in series could also be wndertaken.

Bare Patches,

On many of the tableland farms, where serub originaily grew, so-called **bare
patehes’’ peeur varyving in extent from a few square yards to an cighth of an
aere, but ravely greater in extent, on which maize or other erons make little growth.
Soils from one of these patehes and from near-hy, where crop growth was satisfaclory,
when analysed by the Agrieultural Chemist, were found hy him to he fertile soils,
his opinion being that the soils of the Lare patches appeared the better of the two.
The analysis of the soil on the bare pateh did not revenl the yreesence of a sufficient
amount of a deleterious salt such as manganese oxide to cause damage, or any
veason to advanee in explination of the poor growth theveon, Amn experiment was
arrvanged on o farm at Tolga, where fertilisers including farvioyard manure wers to
he applied: the varions fertilisers were supplied Ly the J)vlsm'tment and applied,
but unfortunately the farmer did net fulfil his promise fo supply the ‘r'nm\mr[
manure,  On the plots under various mixtures of eommercial fertilisers {he muul'r
was negative, no improvement in growth being woticeable, Tt is thought that
the ““bhuare patehes’’ are caused by the baking of the soil under the great neat
engendered when hig logs lay close together in burning off, after the serub was
felled, sinee eon each of the patehes mueh white ash is still noticeable aad the
-u.,nlyaxq reveals more lime and magresia than on the normal soil near-hy.  Possibly
the destruetion of the soil bacterin hy this baking or the prevention of their
multiplication by these ashes may be the caunse of the trouble. Tt is a eoincidence
that on the forest soils where ln;\ piles of logs, almost wholly of euenlypts, ave
Turned, crops grow fo greater perfection in the first year or =o than on the soil
near- by It is unfortunate that the farmyard manure was net applied to the plot
as arranged, as this would have proved or disproved the theory vegarvding haeterind
action Leing wanting,

Cotton,

The season as compared with those of the two previous years was much more
fuvonrable to the growth of cotton, while the Jdamage sustained by insect atinck
was, except on one farm, practically negligible,

The areaz under cotton during the past season were fewer in nwmber than in
previons years, hut ayeraged a larger individual acreage and in general have given
eneouraging 11’-“‘%11]1:‘! in hoth yield and quality.

At Charters Towers ‘Ult‘ TO-aere evop of the Charters Towers Cotton Growing
Company, which was planied late in last season and allnded to in my last annual
report as having fair prospects if the winter were favourable, was visited with a
severe frost before maturity was reached, resulting in a total loss of the crop.
Althongh their eapital was exhausted, the directors of the company with commendable
perseverance eollected their resources and with a small loan from the State ecarried
on, ratooning some G0 acrves of the frosted erop and planting about 30 aeres additional.
The ratoon crop started to mature eotton before the end of the year, picking bheing
practieally continuous from December onward. The quality of the ratoon cotion,
from samples submitted to the Direetor of Cotton Cuoltuve, vns returned as good
and considerably above the average, To the end of \Isw gver 16 tons of seed
cotton, which was estimated at about half the erop, had been sent away.

Extreme difficulty is being experienced by this company in harvesling the
balanee of this erop, owing to an unsatistactory supply of suitable Iabonr,

On the Lower Burdekin the Yturriagn Company had approximately 45 acres
under erop on sandy soil regarded ag too poor for sugar-cane, The quality of the
cottem and vield of the crop, “which had good enltivation under u fair season, directly
confirms the off-repeated statement that cotton, in common with other erops, cannot
be profitably grown en poor land.

At Bowen a small area showed cotton of good quality, which would have heen
much improved in yield had better eultural methods been adopted.

In the Mareeba district at Emerald Creek the boll-worm caused damage to the
yvoung hells and squares, resulting in a half crop; but at Carbeen little damage was
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dome, and a satisfactory yield obtained from a ratooned erop with equal promise
from the plant crop.

On the Gilbert Fiver an exerllent showing was made with a erop of Durango
both in yield and guality, which indicates that district with its thousands of acres
of suitable soil as one admirably adapted for the production of large quantities of
cotton when hetter means of communieation arve established.

Tn the eoastal districts of heaviest amnual rainfall, eofton has not been grown
with mueh suecess when sonn in November, December, or January, owing to damage
to the ripening bolls by the rain. At Cavdwell sowings have heen made in April,
May, and Jusne of this year which will allow of the crop ripening during the drier
part of the year.

Potatoes.

The experiments eavried out by this Department during past years have demon-
strated that potatoes can he grown profitably in the Novth during the season suited
to the several distriets. Ou the tableland, at an altitude of 2,000 feet and upwards,
the erop ean be grown most suecessfully duoring the height of swamer, which
corresponds with the wet seagon. On lower altitudes and on coastal arsas the best
suecess is met with planting from Marveh to July, the later plantings being only
possible in frost-free situations. Difficulty is experienced in obtaining satigfactory
soed from Southern localities for these plantings, as well as in carrying seed over
from one erop to another,

On the tableland the rains ravely fall before November and more frequently
not before Deecember. The hest seed potatces arve unobtainable in these months,
and it obtained eavlier deteriorate under ocdinary eonditions fo a large extent.
When the soil is very drvy, as in the tableland voleanie soils on the forest areas, it
Lias been found advantageons to plant the seed in late August or September after
it has well shot: the tubers then keep well and make a eertain root growth but do
not make growth above the surface until rain falls, The daunger in this practice
lies in the possibility of a fall of rain occurring to bring the growth above ground
withont sufficient following rain. This, however, is very rarve, oecurring only once
there in the course of the last twenty years.

On the eonst for Mareh planting, selected gesd of the quality offering in June
and July is unohtainable, the praciice being to obtain ‘“smalls’’ from the commereial
lots secured by merchants, The quality of this seed leaves room for mueh improve-
ment, as Rhizoetonin, baeterial rot, &e., and leaf diseases are common on crops
from this clags of seed, while on selected seed, secured in July from reputable
seedsmen, disease of any kind is infrequently met with.

With a view to improving the seed supply, experiments ure being undertaken
to gee if it is possible fo provide seed from the tableland erops for the coast and
viee versd. Under ordinsry econditions immature potatoes eould be dug on the
tableland as early as late January that would be shot ready for planting on the
coast in March, while seed from the crops on the coast could be dug as late as
Angust which would keep in good condifion until planted ou the tableland in October
or early November.

Seed of ten varvieties grown under comparative trial this season at Tolga and
Carbeen has been planted at Pentlaud, Woodstoek, and Proserpine, where the erops
ere giving promise, but wiill not be ready to harvest until too late for recording in
this 1eport. Seed from these latter crops wiil be sown later on the tableland.

The yields of the varieties on the tableland grown at W. S. Allen’s farm, Tolga,
and O, T. M, Hansen’s tfarm at Carbeen on forest voleanic soil, where the previous
crop wag a legume, were, per acve—

; | )
| ATLEN'S FARM. HANSEN'S FARM.

|
Variety. - : __i
| Baleable. Small. Saleable. Small.
T, . Qoo Ib. |T. €. Qr.Llb |T. €. Qr. Lb |T. C. Qr. Lh
Carmen No.1 .. 4 H 3 20 |— B 3 B s 10 2 24 |— ¥ 3 12
Up-to-Date i o | &£ ¥ LT 018 |=— 44 B 8 4 16 1 0 |— 9 3 38
Clark’s Main Crop o 3 19 1 24 {— 14 3 8 I 3 2 B — 13 3 0
Carmen No. 3 .. .. 4 1 2 12 — 9 3 .8 5 12 § 12 |— 11 3 4
Victory .. . | 8 P00 Bed = T B 12 4 10 1 12 [|— 13 3 0
Seottish Trinmph el I S O ¢ 1 9 2 0 | Failure -
Coronation - | 218 0 4 |— 17 2 0 | 3 8 3 0 [— 16 2 24
Larly Rose P SO e S — 8 3 8B |— & 0 24 |— 11 3 4
Manistes i |1 9 1 2¢ |— 17 2 20 Z 1. 0 j2 [— g 3 12
Sussex Red .. .. | Failure 2 |2 % 024 |[—a1 3 %
| |

At Hansen’s farm {he yield of some of the varieties was lessened through the
depredations of vermin.
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Tn previous comparative trials on the tableland the white-skinned varieties have
invariably dore best, Up-to-date and Carmen being consistently the hest eroppers.

Peanuts.

Due to the low price offering, the acreage mnder this erop has very greatly
diminished. A duty of 4d. per lb. is operative on peannts imported for purposes
other than for oil extraction, yet the price offered the Northern growers has, as a
rule, not been in exeess of the duty but freguently under it. An inguiry icte the
amount of oil extracted from peanuts and the amount of peanuts imported for that
purpose free of duty into the Commonwenlth weuld appear to be justified in view
of these low prices offered.

Plant Diseases.

Due probalily to the favourable season promoting a vigorous growti—tlus
rendering the plants resistant to disease—the erops in the North on the whole were
remarkably free from disease causing loss,

Sorosporium Reilianam.

Sovosporivm Reilignum, or Head Smut, was prevalent on the farms where the
affection was noted in the previous vear, but not in all eases to the same extent,
and must be expected there until rotation of crops is praectised.

Blue Mould,

Blue Mould on Cigar Leaf was again in evidence n the Buri Creek distriet.
This affection appears to be most prevalent durving the wet sezson and is evidently
indueed by weather conditions. An experiment is to be undertaken this coming
year by planting seed-beds at vegular intervals, at the same time noting meteoro-
logical conditions in order to determine if possible causative ageneies.

Urophlyctis Alfalfae or Crown Warts on Lucerne,

An instanee of the spread of this malady by mechanical ngency was noted on
the tableland, where the knife-bar of a mowing machine dragging along o slight
ridge in the field had earvvied the soil along and distributed the disease along the
length of the ridge, while in other portions of the field the affeeted spots had not
inereased in size.

Insect Pests,

As is nsually the case in a season favourable to growth, insect pests were not
greatly in evidence,

Nematodes.

Cases of plants affected with this minute cel-worm, which causes galls or
malformations on the roots of several species of plants, ave not infrequent in tomato,
potato, and other erops in the North, serious damage having been done fo a few
crops at Bowen and on the tableland this year, It ig intended to earry ont some
experiments on affected land during the coming vear.

LEVY ON HOMEBUSH SUGAR GROWERS.

Regulations have been issued under the Primary Produeers’ Orvganisation Aets in
connection with a proposed levy to be made on producers of sugar-cane in the
Homehush area, at the rate of 7d. per ton of sugar-cane delivered from the Homelush
area to the Farleigh and North Eton Mills, Growers ave given the opportunity of
objecting to the making of this levy. If, on or hefore the 21st Decomber, 1025, a
petition is received by the Minister for Agriculture, signed hy 100 or more growers of
sugar in the Homebush area asking for a poll to be taken as to whether the levy
should be made, a poll will be held, and if the majority of votes is against the Jevy,
the levy will not be made. '

The proceeds of the levy will be utilised for the purpose of defraying the cost
of diverting eane from the Farleigh to North Eton Mill. The levy, if imposed, will
be deducted by the managers of Farleigh and/or North Eton Central Mills from the
final eane payment due by such mills to the sugar-cane growers ¢oncerned.
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THE BANANA WEEVIL BORER.

(Cosmopilites Sordidus Chev.)

JOHN L. FROGGATT, B.Sc., Entomologist.

INTRODUCTION.

The Banana Weevil Borer problem is one of very serious import
1o the banana industry in Queensland, and hence speecial attention has
been paid to economic entemologieal veseaveh into this problem, as a
result of which a considerable amount of work has been earried out.
Reports on the investigations have been published in the “*Queensland
Agricultural Journal’” from time to time sinee 1921, but as the records
are becoming rather scattered, it is purposed to bring together the
information obtained to date from all sources in the following pages;
some of it will be new, other portions will be a revision of matter already
published.

As the literature and data available when these investigations were
instituted was extremely meagre. the work had to be started from the
beginning, The first matter for stndy was necessarvily the development
and habits of the inseet, to aseertain whether it was more vulnerable to
treatment, oy natural enemies, at any one period more than another,
and the conditions under which control measures might be expected
to yield the best results.

Our knowledge of the distribution of the pest in 1920 was very
slight, and is still far from complete, which is unfortunate, heeause too
strong an emphasis eannot be laid on the faet that a knowledge of the
exact limits of distribution is vital to any measures lanunched to combat
the borer. It is too big a task, under existing conditions, for even a
large body of men, and still more hopeless for isolated individuals, to
examine every banana plantation in the State within a reasonable
time, in order to determine whether the borer is present or not in each
place. The greatest diffieulty is frequently met with in any endeavour
to aseertain from erowers if the pest is present in their plantations;
rather will they deny its existence in the neighbourhood, preferring the
short-sighted policy of “*hush-it-up.””

We eannot shut our eves to the fact that if the pest is not con-
trolled. it will rapidly reduce the produetivity of a plantation to a
point at whieh it ceases to be profitable, and before this land can be
replanted with bananas, all the old stools will have to be dug out and
destroyed, measures will have te be taken to kill as many of the beetles
as possible in the soil, and the area will have to be given a considerable
spell, or placed under other erops often less profitable than bananas,

If this industry is to maintain its great position in the publie life
of the State the weevil borer will have to be coped with, and the longer
the practieal handling of the problem is delayed the greater will be the
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difficulties that will have to be surmounted in its control. Not only
will the area of dispersion and degree of infestation be greater, but
the inerease in the amount of plant material that will have to be cleaned
cut will be so tremendous as to be stageering; even one year’s total
will be enormous.

The general apathy that is shown towards this pest by the majority
of growers is astonishing, the lack of interest in the weevil horer arising
largely hecause, in the majority of cases, its depredations arve looked
npon as an unavoidable evil, and, moreover, one which will not do any
great harm. There are, however, other growers who are striving to do
their utmost to bring about its control, and of this minority there ave
many who have given invaluable help in testing out ideas under field
conditions that the seientifie investigator was unable to do owing to a
complete lack of facilities for doing the work.

It hehoves the growers, as a body, to do what they can to help
rather than hamper the investigations, by co-operating, either indivi-
dually or through their associations, instead of standing aloof.

One other note of warning should be sounded. Many intending
growers set out on their way without even endeavouring to aseertain
what pests they may have to guard against; the result is that later on
very many come with a tale of woe after the borer, in particular, has
Lecome established in the voung plantation. In many cases, at least,
this eould have heen obviated if a little information had been sought
hetore embarking on their venture,

Onee this pest obtaing a footing in an area, it is by no means a
simple problem to master; only by constant vigilance and unremitting
attention can it be brought down to a minimum, and, by sustained effort.
be kept at that point. Control measures eannot be carried ouf for a short
period and then be allowed to lapse if lasting benefit is to result, but must
be continuous and thorough to he effective. The faet that there are
two periods of the yvear when the beefles are comparatively inactive is
of great assistance in this connection.

With adverse climatie conditions wreaking their devastating effects
on the plantations, and deereasing, so serviously, the vigour of the plants,
the effeet of banana weevil borer infestation has recently come to be
rather more generally recognised and appraised at its true value. The
grubs working in the heart of the corm, which is the storehouse for the
plant and whenee its food is distributed, undermine still further the
vitality of the plant and cause a more ov less complete breakdown of the
stool. In spite of repeated warnings, most of those vitally coneerned
have been content to delegate any application of the most important
matter of eontrol to some indefinite future period. Last vear, however,
the fallacy of this action was demonstrated in so striking a fashion that
the consideration of this matter could no longer be left in abeyvance, and
a considerable amount of useful work was carrvied out.

In the prospeets of good seasons, however, lurks a grave rigk of
publie opinion swinging avound again and allowing matters to drift
back to where they were before. This should bhe guarded against in
every way possible, because if it does oceur, the results will be disastrous.
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PART I
Life-Cycle Stages of Borer.

The following illustrations and short deseriptions of the different
stages of the life-eycle of the banana weevil borer should help a grower
who is, as yet, unfamiliar with it, to determine whether any insect he
finds about the stools is this dreaded pest or not, Should any doubt
arise as to the identity of beetles found on the plantations, and the
specimens are sent in to the Department, the fullest possible information
will be readily supplied.

The imago (or adult) is barvely half an inch long, and when mature,
is black in eolour and very hard. The thorax is covered with fine
punctures, and the elytra (or wing covers) are striated longitudinally,
and also finely punctated. In front of the head there is projected a
fairly long rostrum (or trunk) and behind, the elytra do not quite cover
the whole of the abdomen, leaving a small portion bare. The beetla
is sluggish in movement, and feigns death on being disturbed. During
this stage of the life-cyele no damage is done to the banana plant, the
* funetion of the adult being purely reproduetive.

The egg is very rarvely seen in the field, and a special seavch is
required to find it. It is about one-twelfth of an inch long, and is
elongate, oval, and pure white, thus harmonising with the plant tissuz
in which it is embedded, rendering it very hard to detect.

The larva (or grub) when fully grown is slichtly more than half
an inch in length; the body is ereamy white and slightly enrved; it is
a stout, fleshy, legless grub with the middle to hind portion presenting
a swollen appearance ; the head is reddish-brown,

The pupa (or chrysalis) is a complete resting stage, during which
the change into the beetle takes place. 1t is white and barely halt
an inch long; all the external parts of the beetle, legs, trunk, wines, &e.,
are plainly visible.

LIFE HISTORY AND HABITS.

The Egg.

The eggs are always deposited singly, and generally in the plant
at about ground level, in a small burrow, slightly curved. The dying
of the tissue surrounding the orifice to the egg chamber causes it to
shrivel and, flatten, the combined effeect of these two factors being to
practically completely close the orifice. The egg thus lies just beneath
the surface in what is, virtually, a sealed chamber,

Very oceasionally an ege has been found in the side of an old
Iarval tunnel, or lying loose amongst the decaying leaf bases at the crown
of the corm, or in a crack in a similar situation.

The greatest activity in oviposition is shown during the spring and
autumn ; September to November, and March to May being, as a general
rule, the months during which the number of eges deposited gradually
inereases (maximum in Oectober and April) and then decreases as the
extremes of temperature are approached. It does not absolutely cease
at any time of the year, but the effect of the climatic conditions of winter
appears to bring it to a lower rate than those of swmmer,

* Vide Plates 140 and 141.
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PraTe 140.

Fig. 1.—Igg of Borer.  Fig. 2.—Larva of Borer. Fig. 3.—Pupa of Borer.

Fig, 4.—Adult Borer.

Fig. 5.—Adult of Pleesius javanus, predator on

the Borer. Magnified 4 diameters.
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Prate 141 —liges or Banaxwa WEEVIL BORER TEANSFERRED FOR OBSERVATION.



I Dec, 1925.] QUEENSLAND AGRICULTURAL JOURNAL, 263

The female, after seleeting the site for the ege-burrow, cats out
a hollow in the plant by means of the jaws in the tip of the trunk (or
proboscis) in front of the head. She then turns round and through
the ovipositor (a slender retractile tube situated in the tip of the
abdomen) drops the egg into the chamber prepared for its reception.

The time that elapses between the deposition of the egg and the
cmergence of the larva shows wide variations under different elimatic
conditions such as arve experienced with the changing seasons. From
spring to autumn the average is about eight days, but the peried has been
extended in winter to over thirty days. and in some cases has fallen to
about four days in the summer (vide Table A).

The development of eges in the ovaries appears to proceed con-
tinnously rather than to oceur in batehes at intervals. This is best
exemplified during periods of maximum aetivity, as the slower rate of
development during the remainder of the year is liable to obseure this
fact.

With the beetles under continuous observation, no sudden cessation,
increase, or decrease in the number of eggs deposited has been noted, as
should have occurred if batch development took place.

Deposition of eggs is continued practically till the death of the
female, but the numbers appear to be greater in early than in later life.

From field observations on stems lying amongst the stools or hetween
the rows, deposition of eggs was generally made within twelve to
cighteen inches of the basal end and in the part resting on the ground.
It any corm was attached to the stem, oviposition took place in the
majority of cases approximately at the crown of the corm.

Feus have not been found in the field in any plant portions showing
decay, and in cases in which the larvie eannot mature before the material
in which they are breeding becomes rotten, they usually die; neither
does the virility of the plant at any given time exercise any influence
on the deposition of eges in its tissue.

When deposited, the eggs are pearly white; after a time, varying
with the period of the year, the apical (head) end becomes hyaline
{elear), this ultimately extending to about one-third of the length of the
cge.  Shortly after this commences, the anal (tail) end also begins to
turn hyaline, but this does not extend to quite the same distanee towards
the eentral point as oceurs from the apical end. The clear anal area
hecomes opaque again, and the apieal section turns cloudy. The next
sign is the appearance of two very fine brown lines in the tip of the
latter, vepresenting the mandibles, these later being flexed into the normal
position,  Then the chitinisation of the other mouth parts appears, and
later the plates of the head.

The Larva (or Grub).

When the grub is ready to emerge it cuts the ege envelope by means
of its juws. and, working itself free, begins to eat its way into the bulb.
At first the tunnels are very small, but as the grub develops they gradu-
ally increase in diameter until they are about as thick as a lead-pencil ;
they are perfectly cireunlar.

As the larva grows in size there comes a time when its skin has been
stretehed to the maximum, and it is thus prevented from increasing in
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bulk. Tt then lies comatose for a short period, after which the old skin
splits along the back (a new and larger one having formed underneath)
and the larva is free to pass on a stage farther in its growth. This is
termed a ““moult’” of which there arve several before full development
ig reached. Throughout its life, it is a voracious feeder, devouring an
amount of tissue equal to many times its own bulk,

It is during the grub stage that all the damage is done to the plant.
Portion of its life iy passed in the heart of the corm, the remainder
being spent in the outer seetion. In hoth cases an enormous quantity
of tissue is destroyed, representing in the former, food-storage capacity :
in the latter, many root-origins arve cither damaged or cut through,
causing the affeeted roots to die out. Not only does this lessen the amount
of material obtained from the soil, which is built up in the leaves with
other constituents into food for the plant, but also may, and does, in
many ecases, so weaken the hold of the plant in the soil as to cause it
to fall out of the stool. Furthermore, in order to send out fresh roots,
stored food has to be drawn on, and used up, to provide the necessary
material for such development to take place. Thus by preventing the
plant forming and storing the amount of nutriment required, not only
to maintain the plant in full vigour but also to produce the best quality
and the greatest quantity of fruit possible per hunch, this pest causes a
very considerable reduction of profits to the growers. In one ease
recorded, some plants in an old abandoned area were endeavouring to
throw a bunch, but had only sufficient vigour to develop half the first
hand, and, in odd eases, one or two fingers on the second. The grubs
of the banana weevil borer had riddled the butts, and travelled two to
three feet up the stems in many of these plants. Although it is a
remarkable example of the vitality of the latter, it is a striking condem-
nation of allowing plantations to ever arrive at such a piteh of neglect,
and illustrates further what havoe the borer will do if allowed to inerease
nmhampered.

The attack of the grub may even bring about the complete loss of
the plant before it has thrown a buneh. Decay of the plant tissue often
develops along, and spreads out, from the larval tunnels, thus bringing
about still further destruction of the corm.

During protracted dry weather, when the plants are striving against
adverse growing conditions, the effect of the borer undermining the
remaining vitality of the plant brings about a more or less complete
breakdown, of the stool far more rapidly than would oecur in a normal,
or good season, while a plant in poor vigour shows the effects of infesta-
tion far more rapidly than one in strong growth.

In badly infested plantations, it is by no means uncommon to find
very few suckers coming away, those that are produced being poor and
weedy. This is another serious effect of the borer, as the continued
prosperity of a plantation depends on the growth of good healthy plants.

Suckers have been found in badly infested plantations that, when
pulled, snapped off about three inches above the ground, often exposing
a grub and exhibiting a complete internal givdling. In other cases it
has been observed that the larvae have traversed the central core of the
sucker from the bulb to the unfolding leaf, causing the complete destrue-
tion of the plants so affected. Tt will also often be noticed that larve:
have tunnelled from the parent corm into that of the sucker given off
from it.
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Note 1.—Tunneliing in outer and inner portion of corm,

Note 2.—Plant decay spreading from grub tunnels in beart of corm.

Note 3.—Destruction of eentral core of plant by grubs,
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In Queensland, the Cavendish, Sugar, Lady s Finger, Plantain, Gros
AMichiel and Daeea varieties of banana plants have all been found to suffer
from the attacks of the banana weevil borer. The Dacea especially, and
to a somewhat less extent, the Gros Michiel, are rarely met with, and
the Sugar variety is becoming searcer, owing to its susceptibility fo
“Panama’’ disease; the Cavendish is the prineipal one grown. Com-
paratively speaking, all these varieties appear to be affected with the
same velative frequency.

The question of relative injury to the different varieties is rather
diffieult to determine, as they do not all flourish under similar conditions.
It can, however, be stated that the destruetion wrought by this pest
in all of them is considerable, and where two or more are growing
together, there does not appear to be any appreciable difference in the
amount of destruction caused by the borer in the different varieties.

A knowledge of the plants in which this pest will breed is of the
utmost importance. So far, in Queensland, it has never been found
developing in any plant other than some species of banana (Musa),
although in Fiji it has been reported to have been found in sugar-cane,
This matter of hosts other than banana is receiving careful attention.

The effect of climate, or geographieal location, does not appear to
affect the depredations of this pest. It ozeurs through the tropies well
down into the sub-tropical regions, and is as prevalent and destruetive
o monntain ranges as on lowlands, both at a distance from and along
the seaboard.

Although, as a general rule, the grub of the borer does not exterud
its tunnels more than a few inches at most above ground level in a
growing plant, soon after the bunch has been cut, if the old stem is lefs
standing in the stool, they will very often travel well up into it if not,
along its whole length. The numbers met with in these cases are often
large. It is the central core (i.e., the bunch-stem) that is particularly
traversed, but they will also often tunnel throngh the leaf bases com-
prising the remainder of the pseudo-stem.

Old corms in the stools will sometimes be more heavily infested than
the standing plants, and are therefore asting as seleet breeding grounds
(which are generally never interfered with) for the pest to multiply
in: by these means, the beetle population is greatly augmented in the
very spot that it is desired to keep as free as possible from the pest—
namely, the heart of the stool.

The actual monetary loss due to weevil borer is, under present
conditions, at any rate, impossible to put down in figures, as it depends
on factors each of which is individually so difficult to estimate.

Firstly the period over which a plantation will remain commerci-
ally produetive, quite apart from any consideration of pests, is very
greatly influenced by conditions of soil and rainfall, both of which
are so extremely variable. Secondly, the actual reduetion in the number
of fruit per bunch directly attributable to borer infestation is more often
than not in the nature of a more or less gradual, rather than a sudden
deerease, due to the slow but steady undermining of the vitality of the
parent plants. Thirdly, the actual diminution in the quality of the
fruit produced is influenced in a similar manner to the second factor.

Although an approximation might be arrived at, it would take &
great deal of careful study, and the expenditure of a considerable amount
of time, to obtain sufficient data from which conclusions might be
drawn and figures obtained.
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It is virtually an impossibility to determine the actual amount of
damage that can be aseribed to a single larva under laboratory con-
ditions with the extremely limited facilities available. In the field,
determination of this point is complicated by two prineipal factors.
Firstly, there are generally two or more larvie, mostly in different stages
of development, present in the bulb or stem. Secondly, in some cases,
the grubs remain more or less in one part of the bulb, virtually eating
that section out, while, in others, they wander in all directions,

A general idea may be obtained on this point in an indireet way.
Ag many as thirty-five larvee have been taken from a single corm about
9 inehes by 13 inches in size, that was virtually honeycombed by their
borings.

One peculiar habit of the larva only recently recorded is worthy
of note. On three separate oceasions occurring in the months of Decen:-
ber, May, and June, larvae have been found burrowing in the stalk of the
bunch outside the plant. Tt was evident that they had not tunnelled
through from the heart of the plant. This is eertainly exceptional, and
any information on other such ocenrrences known to growers would be
welcomed.

As the grub moves forward, the tunnel behind it beeomes more or
less tightly packed with waste fibre and exereta; on account of this
harrier, any control by natural enemies is very seriously hampered, and
from the observations to date, natural enemies, either animal or plant
(fungus) do not appear to play more than, at most, a very insignificant
part in checking the inerease of the pest in this State.

As the grub appreaches maturity, its tunnelling turns towards the
outer surface of the bulb, and, when full fed, 1t comes to rest in the end
of the tunnel, lying with only a very thin layer of eorm between it and
the soil.

The period passed in the grub stage shows wide variations under
different elimatic conditions. During the spring and autumn it is about
ferty days, whereas under winter conditions it is extended to well over
100 days, and in summer it has fallen to as low a figure as twenty-five
days (vide Table B).

‘When the larva is full fed, it lies comatose in the end of its tunnes,
the body becoming flaceid and elongated and the thoracie segments
showing up more prominently. This dormant or pre-pupal period lasts
for from one to three days (wvide Table C), when the larval skin is
cast exposing the pupa.

The Pupa (or Chrysalis).

The pupal chamber in the corms has always been found situated
below ground level and just underneath the surface of the bulb. In euf
stems the site varies considerably; although it is gencrally close to the
outside layer, it has been observed as far as two inches in from the
surface in cases of very heavy infestation.

No cocoon is formed, but oceasionally a few strands of fibre have
been noted in the tunnel end of the chamber; this is, however, exceptional
and generally oceurs in rather dry material, or where pupation takes
place in the tissne of the leaf bases.

The period passed in this stage, although variations have been
found to oceur, has fluctnated very little from an average of about
eight days (vide Table B).



1 Dec., 1925.] QUEENSLAND AGRICULTURAL JOURNAL.

on

40

Prame 144.—TIxwrstep Bawawa Corm, swowmne Grus TUNNELS.




a70 QUEENSLAND AGRICULTURAL JOURNAL. [1 Dme., 1925,

About one to two days before the completion of the pupal period
a faint eolouring of the joints of the legs is first noticed, followed a
little later by a similar darkening in the plates of the head. This
gradually spreads and deepens in tint until the whole body is of a lemon,
or light reddish-brown which is the colour of the beetle on transforming
from the pupa.

Duration of Life-Cycle.

The time taken for the completion of the life-cycle (deposition of
ege to emergence of beetle) must necessarily show very great variations,
being shortest in the summer and longest in the winter, The maximum
recorded is 180 days, with a minimum of twenty-nine days, and an
average of forty-seven days. The figures in Table B give detailed records
extending over portions of just over three years.

The data from which the figures in Tables A, BB, and C have been
compiled were obtained from a long series of observations earried out
in the laboratory. The eges were obtained by parving the pieces of
corm on which beetles had been feeding for a known time, and trans-
ferring those that were exposed undamaged to ineisions made in lavger
portions where they could be kept under eloser observation. They
were covered over with thin layers of plant material, renewed periodi-
cally. The larvie, as soon as possible after emergence, were placed in
small holes made in slices of eorm, which were then set aside in separate
tins and the food changed as required. By this means comparatively
close observation could be kept on the larve throughout their lives. A
very large number died, through a variety of eauses, but a sufficient
number matured to enable a fair series of records to be made.

The Imago (or Adult),

After transforming from the pupa the beetle is very soft, and
remains quieseent in the pupal chamber for several days; during this
time the hody hardens and darkens. The time passed in this more or
less comatose condition in the plantation ean only be arrived at indirectly,
and probably more or less approximately, owing to the variation from
normal in the laboratory conditions. It has thus been found that, after
emergence, the weevils do not show any marked neclination to feed for
about a week, but do not attain their full eolour for an average of about
fourteen days. This latter period is, however, variable, having in some
cagses extended over thirty days, and in others been reduced to about
six days. When ready to commence activity the beetle eats its way
through the thin eoating of corm and enters the soil, in which it passes
the major part if not the whole of its life. It may, and often does,
pass into rotting banana plant material, but does not re-enter the stand.
ing plants except under special cirenmstances, and then only for shelter
where a cavity has been formed by previous borer attack or mechanieal
injury.

Periods of Emergence.

The greatest emergence of imagines probably oceurs in May and
November, but pupze have been collected in the field in practically every
month of the year, so that these two months cannot be considered as
the only times during which beetles are breeding out.
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Longevity.

Observations on the length of life of the imagines prove eonclusively
that it is a long-lived beetle, but the effect, if any, of annual or seasonal
variations of elimatie conditiong en this matter cannot yet be definitely
stated. Beetles collected in the field have shown a life period of as long
as seventeen months when fed continuously. Table D gives a summary
of the records of observations. As the age of the beetles when collected
was indeterminate, great differences may naturally be expected, and
these (average) figures can ony be eonsidered a minimum,

The averages for beetles bred in the laboratory are given in Table
B, which shows that individual records have gone as high as 748 days.
A very high rate of mortality has oceurred throughout this series, death
often ensuing within a few days of emergence, The beetles, after leaving
the pupw, were supplied with food continuously, and in most cases
were kept singly. This rate of mortality was at its maximum under
moist conditions; the beetles were, of eourse, under most unnatural
conditions when newly emerged, espeeially as the corm at times developed
monlds soon after the slices were placed in the tins with the weevils.
The highest death rate amongst the beetles collected in the field, and
kept in the laboratory, oceurred between January and April, being more
particularly marked in March and April.

The heetles sueciumb very quickly when exposed to heat in sucl a
way that they are unable to eseape. Exposed on a piece of tin with
upturned sides to the heat even of the sun in the hotter portions of
the year, the weevils will turn over on their backs almost at once, and,
after waving their legs about for a few seconds expire.

Under starvation conditions, the length of life is short when the
soil ig dry, being only a few days; when the soil is kept damp, however,
it may extend to about six months (vide Table ), This point will
require further investigation in order to determiné what divergences,
i’ any, oceur at different periods of the year.

Tests have been instituted to aseertain whether the starvation of
the imagines over varying periods of time has any influence on the
development of eggs and the rate of oviposition, but this work has not yet
progressed far enough to warrant any deduetions from the data obtained,

The period over which the beetles may live under conditions of
starvation, and also of submergence in water, may be influenced by their
age. As all the tests were earried out on beetles eolleected in the field,
the age of which was, of course, unknown, the influence of this factor can
only be inferred from other observations, but how it would react is
problematical,

Emergence to Oviposition,

The period from emergence to mating and thence to oviposition has
been found to vary enormously. The reason for this has not always
been apparent, but a factor that does seem to exercise some influence
is the time of year at which the iimagines emerge, regarding as to whether
this oceurs just prior to or early in an active period, or late in an active
period or early in an inactive one. Further data are required to deter-
mine the extent of the variations and the influencing factors. Some
results of observations are given showing dates and periods in Table G.
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Powers of Movement.

The beetles move normally over the soil and in the air only at
night, but they move beneath the soil even by day. In dull weather,
immediately after rain, it has been recorded that the beetles have been
seen erawling on the surface by day: from the data in hand it would
seem that this is not of general oceurrence,

Effect of Light.

A considerable amount of work was done on the effect of light on
the adult beetles. A twenty candle-power eleetrie bulb connected with
a small acenmulator was used as the source of light. The bulb was sei
in a closed container fitted with a reflector, and a narrow beam of light
was passed through a glass vessel containing coloured fluid. A number
of different colours were tested. The beetles were exposed within the
are of light and their movements closely observed. By their actions
it was readily seen that they were most strongly abhorrent of light,
particularly a bright one. It was only under such a feeble beam as to be
almost too dark to see the weevils clearly that they manifested any
inclination to stray in the light, and then only for a short time, ultimately
erawling away into the dark. Where they were exposed on soil, they
burrowed down rather than crawled away.

Flight.

It has now been definitely proved that the beetles fly, but to what
extent this method of migration is exercised still remains to be ascer-
tained. So far, no instance has been recorded in which two or more
beetles have been observed in flight together, and in every instance normal
flicht has occurred on warm muggy nights, shortly after dusk for the
most part, between the latter part of November and the first half of
April.

The diffienlty of colleeting information on this matter is one of the
greatest experienced in the whole course of the investigations, and it
is most earnestly desived that any growers observing the beetles actually
in flight, or even in such a position as would lead to the natural supposi-
tion of flight, would send in details of what they saw—especially time,
date, weather conditions, distance from banana stools, whether thess
would lay uphill or downhill, &e., and whenever possible, the bectles
themselves in a small tin.  Any such assistance would be greatly appre-
ciated.

Submergence in Water.

The possibility of utilising excessively wet conditions as an aid
to the destruction of the mature beetles is disecountenanced by the results
of a series of tests carried out by totally submerging the beetles in tap
water. Eleven days under such conditions had practically no effest,
90 per cent. to 100 per eent. coming through alive. This, though sur-
prising at first, is not so remarkable when it is remembered in what
very wet situations they are found in rofting butts and stems in the
plantations.

Food of Beetle.

The food of the adult weevil iy undoubtedly the substance of the
banana plant. In one instance an odd beetle was found feeding on a



1 DEc., 1925.] QUEENSLAND AGRICULTURAL JOURNAL. 573

potato tuber, and also on a bulb of the “‘arrowroot’ plant (Cenna
edulis Bdw.). In both cases the crops had been growing alongside
infested banana plantations, and had been dng out, odd tubers and
bulbs lying about the field.

Egg Development.

The seasonal effect on the development of eggs is very marked
indeed. On the approach of summer, within three or four days of the
first hot spell there is a sudden diminution in the number of eggs laid,
#nd in the height of summer oviposition may almost cease. As soon ag
milder climatic conditions are experienced, a gradual, but appreciable
inerease in ege laying is observed, which reaches its maximum usually
in the beginning or middle of April, deereasing as cooler conditions
prevail until it again almost ceases, and if the winter be a severe one
may do so completely, Following very clogely on the first few conseeutive
warm days in the latter end of August, a steady inerease commences,
and reaches its maximum in late September or early October. If a few
cool days occur together in sumnmer, or a few warm ones in winter, a
slight temporavry rise may oceur. HFrom field observations made by
certain growers, the laboratory records have been proved to approximate
very closely indeed to the conditions ocenrring in the plantations.

Reaction to Baits.

The reaction of the beetles to *‘baits’” in the field follows very
closely their activities regarding oviposition. During the periods when
this rate is high, imagines, often in considerable numbers, are to be
found under any piece of banana plant lying on the ground. During
the height of summer and more particularly the depths of winter very
few beetles are to be obtained in this way.

As a result of field tests with ‘‘baits,”” it has been found that the
number of beetleg caught in and immediately around the stool is far
greater than those trapped further away; this is more particularly in
cases where old plant material is kept cleaned up. Where there is
plenty of shelter in rotting material all throngh the plantation, the
imagines will naturally be far more generally seattered throughout the
area.

It has been noted on many occasions that immediately after heavy
rain or general wet weather, the number of heetles found under baits
shows a very marked decrease, but rises again usually about two days
later. Where they disappear to during this time is not known.

Abnormal Oviposition Site.

That the females may, under certain ill-defined conditions, burrow
well down below ground level to deposit eggs in the plant is evidenced
Ly the fact that oceasionally infestation will be found only in the lower
portion of the corm, and be absent towards the erown. This is, however,
much more the exception than the rule. Omn gteep hillsides, where erosion
has often more or less exposed the bulbs for a considerable distance
down, a great enticement is offered for low oviposition, but it is not
invariably found to occur in sueh situations, and has also been observed
on flat country.
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Breeding in Old Plant Material.

The beetles breed freely in stems eut off and left lying on the
ground, as also in old corms in the stools. They shelter and probably
feed in any rotting banana plant material, hoth that Iying on the ground
or standing in the stools, as long as it is moist. Decaying butts are
especially favoured, as many as thirty-nine bectles having been taken
from a sngle one, and as many as 100 grubs, pupwe, and imagines have
been taken from a cut stem lying on the ground.

Natural Enemies.

The matter of aseertaining and, whenever possible, developing
natural enemies has so far not met with any appreciable success.

An Elaterid (“*Skipjack’™ or “*Click-beetle’) larva was found by
H. Tryon in a distriet along the North Coast, and again met with in
the same locality in 1921 by the writer, when a single larva was found in
an old eorm after a considerable mmount of searching, with a partially
consumed imago of (. sordidus in its jaws. This predaceons larva does
not appear to be in frequent association with the banana weevil borer,
and most likely does not confine its attention to this host. As there does
not appear to be any noticeable diminution of the pest in this area, it
cannot be claimed that, so far, this predator is doing any great amount
of good.

An Histerid ( Plaesius javanus) was found by Muir to be a natural
enemy of the banana borer in Java in 1908. Tn 1922 a small lot of these
beetles (304 alive on arrival) were imported to this State; in 1923, four
other consignments, totalling 750 live imagines, were introduced and
Iiberated in a small plantation in which the borer was very prevalent.
So far there is no evidence to prove that these beetles have become
established in Queensland. It is a rvather flat, black, shiny beetle,
somewhat oval in outline; the jaws are very prominent, projecting
forwards, and the wing-covers do not reach quite to the tip of the body.
Tt is about half an inch long, and about one-third of an inch in width.
Tt is hoped to proceed further with the liberation of these predators in
order to test thoroughly their possibilities as a control factor.

Reaction to Attractants and Deterrents.

Although a large series of tests have been carried out with various
chemicals with the objeet of ascertaining whether any of them showed
attractant properties towards the beetles, no positive result at all was
obtained.

From the point of view of deterrvents, a few essential oils were found
to act as such for a short period of time and over a very limited distance.
Oil of peppermint showed the strongest action of those tested. Limonene
also gave similar reaction, but to a lesser extent: in no case was this
power sufficiently strongly developed to enable it to be applied in the
field. The only substanee tested to date that in any degree fulfilled such
cssential conditions is paradichlorobenzene (““Dichlor™). Laboratory
experiments have shown that when a few grains of this chemical were
sprinkled on the bottom of a tin, and covered with soil to a depth of four
inches, beetles buried three inches down appeared on the surface within
two to three hours, whereas under similar conditions without the chemieal
there was no appearance of the weevilg on the surface within eight houws
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after the commencement of the tests. It thus, at a very low concentra-
tion, even with an upward diffusion, rapidly drives them out of a confined
area. The odour was quite noticeable in the dry soil fourteen days after
treatment. In a closed space the vapours of this chemieal are deadly on
both the imagines and the larvae of (!, sordidis—on the former within
thirty-six hours, and on the latter, in thin slices of corm, in abont twelve
hours.

Other experiments with this ehemieal show that the downward rate
of diffusion is mueh more rapid than that upward.

Reaction to Poisons.

A large amount of research work has been done on the lines of the
effect of poisons on the adnlt weevils using banana corm as the means
ol conveying the chemiecal to the bectle. '

It has been found that the fime of yvear exercises a great influence
on the lethal aetion of the ehemical used, the rate of mortality resulting
from poisoning being less in the winter than the summer, and being
highest during the periods of spring and antumn,

Both solutions and dry powders were used, all the former and most
of the latter tested to date proving unsatisfactory.

Paris Green and Sodinm arsenite (powder) have, however, given
highly satisfactory results, and Borax, Arvsenic trioxide, and Caleium
arsenate have killed a large percentage of the weevils exposed to their
action. Parigs Green has proved to exercise the greatest lethal action
aver the shorter periods of time, Sodium arsenite being next in order.
By reference to Table IT it will be seen that in the laboratory experiments
with the former, over 97 per cent. of the beetles exposed for a period of
three to twenty-four hours to the material treated with this chemical
were killed, while 74 per cent, were killed when Sodium arsenite (powder)
WS Tlﬁf’d over the same til?l(“.

With the solutions, it appeared that the low rate of mortality was
due to lack of a sufficiently high concentration of the poison on the
surface. With the dry powders, on the other hand, this reason cannot
be aseribed for the vesults obtained.

The procedure used in the laboratory was as follows:—Small pieces
of corm were steeped in the solutions, or shaken up in the dry powders,
for from 1 to 20 minutes with the former, and from 5 to 20 minutes
with the latter, and placed in separate tins over sifted soil. An equal
number of weevils were then placed in each tin and left with the
poisoned material for varying periods of time, at the termination of
which fresh, untreated, eorm was substituted for the freated portions.
Observations were made from day to day to aseertain the number alive.
Sinall ting, 4 in. by 3 in. by 2 in. were used for this work. The diluent
mixed with the dry powders was in every ease wheaten flour,

As already indicated Paris Green has proved to be the most active
poison tested to date, followed by Sodium arsenite. When one part of
Paris Green was mixed with six parts of flour it was found that the
pereentage of beetles killed so closely approximated that obtained by
using the pure poison, although it was slightly less, that for working
conditions the saving in eost by using the mixture far outweighed other
congiderations.
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Tests have been started with mixed poisons to ascertain whether any
differences oceur in their action compared with that of the simple sub-
stanees, and, if so, whether the former have advantages over the latter
or not. So far the results do not show any such advantage, although
mueh yef remains to be done before the work is complete. A snmmary
of the main results is given in Table TT.

The value of a suitable poison in the scheme of control is enormous,
il only in the saving of time and labour necessary to examine untreated
baits. The best indieation of this is given by the large number of
growers that are now using ‘‘baits’ treated with Paris Green.

Modes of Dispersion,

It is often extremely diffieult to obtain the absolute facts of the
distribution of this pest. Odd instances, generally quite localised, present
features which can apparently only be explained by either flight, or
mechanical or aceidental transportation, other than by suckers.

The dispersion of the pest may be brought about in one or more
of several ways.

1. By transportation of suckers from an infested area. By far
the greatest number of the oeenrrvences of the pest are directly traceable
to this means, which is a very difficulty one to obviate under present
conditions,

It is, of course, highly desirable that suckers should be obtained
from an area which is free from the pest. When this is not done, certain
precautions must be taken. Plants showing any signs of borer attack
should not be taken for planting under any considerations whatsoever.

2. By erawling from an old infested area, more particularly when
the supplies of food and breeding material dwindle: this is more
applicable where the areas are adjacent. This matter is referved to
later.

3. By flying. The information on this mode of migration is
extremely seanty. Although it must be taken into serious account in
this eonnection, the degree to which it will influence sueh rate ecannot be
determined until our knowledge of the conditions governing flicht, the
distance over which the beetles can and do travel by sueh means, and
other factors affecting the case are ascertained. From the information
to hand on the question generally, it would appear not to be a major
factor in the spread of the pest, especially in comparison with its trans-
portation in suckers.

4. By wash down gullies, and steep slopes. Many of our best banana,
areas ave situated well up on the hillsides, and, under the often torrential
downpours of rain experienced, infested plant material, and possibly
also beetles in the soil, will be earried down from high to low levels.

It has been noted, in some instances where infested material has been
washed down in this way into creeks, that it has been carried a consider-
able distance from its point of origin before becoming stranded with the
subsidence of the waters,

This is another reason why old abandoned areas. in such sitnations
especially, constitute so grave a menace to the neighbourhood.
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Method of Detection.

The presence of the banana weevil borer at any stage beyond that
of the egg, is most readily detected by making an examination of the
old butts in the stools, and in stems or old eorms lying on the ground.
By eufting these open the pest, if present, is evidenced by the tunnels
made by the grubs, which will generally be themselves found if the
borings are followed up ; beetles, or pupm, may also be met with. Suckers
often, though mot always, may give an indication, by presenting an
unhealthy appearance, particularly noticeable in the leaves; on being
removed and eut up, if infested, the tunnels will be seen.

PART 2.
A—REMEDIAL MEASURES.
Control Measures.

The fallacy of treating the banana weevil borer problem lightly
cannot be foo strongly emphasised. Those who have paid attention te
the toll of this pest realise full well the necessity of taking the most
stringent measures to bring it under control. In districts where three
or four years ago, and even less, it was not easy to find the pest (and
consequently no notiee was taken of it) it has now become so prevalent
as to give rise to grave anxiety.

In commencing a campaign for combating any pest, the initial work
is necessarily that of eliminating, as far as possible, the feeding and
breeding grounds. In the ease in point, it is not poessible, for obvious
reasons, to carry out this principle in its entirety and still grow bananas,
but there is a great deal that can be done along those Iines by cutting up
old butts and corms into small pieces, and splitting in halves stems after
they have been eut down or fallen out of the stools; in this way natural
decay and drying up will be greatly aeccelerated. They can then be
either cehipped in or burnt, thus no longer constituting a menace as
hreeding grounds for the pest.

It is often argued that there is no necessity for destroying thig
material because the borer does not breed in it; this has not bheen the
writer'’s experience,

Direct destruction of the pest, however, presents many extremely
difficult features. Owing to the whole of the developmental stages of
this weevil being passed inside the plant, safely proteeted from the action
of sprays, &e.. all such methods of control of inseet pests which eonstitute
general economic entomological praetice are rendered useless. The
introduction of chemicals into the plant to destroy the grubs brings in
complications in the risk of affecting both plant and fruit which cannot
be lightly disregarded, quite apart from the psychological effect on the
mind of the consumer arising out of knowledge that such treatment is
being carried out. Very carefully condueted and regulated experiments
are required to elucidate this matter; but, unfortunately, suitable
facilities for carrying out this and other lines of research have nof
been available. Faets bearing on this matter will be given later in
unother comnection,
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Poison Baits.

Attention has, therefore, had to be concentrated on a combination
of the destruction of the beetles, and prevention, or minimisation, of
infestation of the plant. In regard to the former, the utility of poisons
naturally presents itself as a primary consideration. The work carried
out on these lines has already been referred to,

The main points that have to be considered from an economie point
of view are—
1. That the poison must be as cheap as possible, and vet be
efficient, and that it is readily obtainable in quantity.
2. That it must kill the beetles after feeding on the freated
material for a eomparatively short time.

Paris Green has so far proved to be the most satisfactory poison
Tor practical purposes, and for field application one part of Paris Green
is thoroughly mixed with six parts of flonr; this is best done in a large
tightly-closed tin, A portion of the mixture can then be transferred to
a smaller tin with a finely perforated lid, which can be easily ecarried
around,

The poison mixture is dusted over the freshly-cut snrfaces of pieces
of corm or ent stem, the former being preferable, which are then laid
face down on the bare ground inside, or just outside, the infested stool.
They are then covered with a little trash or similar material, thereby
not only hindering too rapid a drying of the bait but also rendering
the immediate vieinity darker, a condition preferred by the beetles.
When a stem is eut down eclose to the ground a little of this poison
mixture dusted over the freshly-eut surface of the butt will also assist
in destroying beetles; it is advisable to cover it also with trash.

Utility of Old Butts as Baits.

It has been brought under notice that some growers are boring
out a cone in the old bulbs by meang of the sucker-pruning blade and
dusting in Paris Green, after whieh the plug is returned to the hole, a
pebble being inserted to prevent it falling right in. In one instance in
particular good vesults followed this praetice, which was also used
when the centre of a sucker bulb was cut out. If this procedure is
followed it is advisable to dust the poison around the hole on top of
the bulb as well. In some cases wood ashes have been substituted for
the flour. IHere, however, a note of caution must. be sounded, as certain
chemicals present in the ash may reaet with the Paris Green, and render
it less effective. Investigations will have to be made to determine the
extent to which this is liable to take place, and whether the action is
sufficiently great to deleteriously affect the utility of the poison.

Setting out unpoisoned ‘‘haits’ can be done in a similar manner
to that already referred to, but these must be examined at least every
cother day, and all beetles found on the under surface or in the soil
beneath must be eollected and destroyed.

Periods for Baiting.

The periods of year when ““baiting’” will bring about the destrue-
tion of the greatest number of beetles are during spring and autumn,
and lesser numbers may be destroyed during the summer, or in a mild
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winter. Baits require to be renewed about every fortnight, when the
old ones should be destroyed. It may be possible at times to cut a slice
off the faze of the “‘bait’” so as to expose a moister surface which could
then be either dusted with the poison mixture or not as desired.

The point has been raised on several occasions that fewer beetles
are found under the poisoned than the unpoisoned “‘baits.”” This is,
in many instanees, quite true, but is due apparently to the weevils leaving
the former before they die, possibly when the poison begins to take
effect. Dead imagines with the green powder on the legs and body have
been found as far as 3 feet away from the nearest poison bait, and
numbers have heen found at a distance of 6 inches or more,

Numbers Caught by Baiting,

Fignres obtained in the field of the number of beetles caught in a
definite area may be illuminative of what can be done by “‘baiting’ to
reduee the beetle population. Unpolsoned baits were used.

1. From slightly less than 2 acres, 30,000 beetles were collected
hetween Febrnary and July, 1922 ; over 5,000 were caught in one round,
and one stool yielded a total of 150,

In August of the same year, 1,222 beetles were again caught from
this area, and from the 1st to 16th September, 1,472 imagines were
destroyed from about half the plantation. The latter total indieates
the beginning of the spring inerease of beetle activities,

2. From three-quarters of an aecre, 4,000 beetles were faken in a
few weeks; as many as 800 were collected in one day.

3. From one stool standing close to a heap of old stems, &e., over
300 weevil horers were taken in two months. Many of these must have
passed from the rubbish into the stool; this elearly shows what a
dangerous practice, not uncommonly met with, it is to stack old corms,
&e., in the plantation.

Experiments with Paradichlorobenzene.

As has alveady been stated, an experimental search for an artifiical
attractant has so far proved a failure. If, however, a deterrent could
be obtained at a reasonable cost, and in quantity, which would prevent
the beetles from approaching the plant to deposit eges, even for a period,
or even minimise this, a very big step forward would be gained.
Reference has alveady been made in this connection to the work being
carried on with paradichlorobenzene, the field tests on which have two
main objects in view, namely, to ascertain—

1. Whether by burying a fixed dose of the chemical in the bottom
of the hole at the time of, or at a period subsequent to the planting the
sneker, a proteetive barrier can be placed arvound the plant by means
of which infestation can be prevented or even minimised.

2. By burying a definite amount of the ‘*dichlor’ in or outside
an infested stool the beetles can, even to a certain extent, be driven
out and prevented totally or in part from returning, and thus at least
minimise reinfestation.
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If any result is obtained from these tests it will be necessary hy
further experimentation to determine—

1. How long a single treatment remains effective.

2. IMow often such must be repeated to obtain the maximum of
efficiency,

3. What amount of the ¢hemical is required for each treatment.

4. What are the best period or periods of the year to earry out
such treatment.

It is too early yet, however, to form any conclusions, but when
sufficient information has been gathered proving conslusively either that
1t is effective or not, more details ean be given on its application, &e.

It can, however, be stated that from the information to hand from
growers who have been carrying out the tests, it appears to be yielding
very promising results.

There are a number of chemicals and mixtures to he tested in the
field from this point of view, but for this work to be done greater
facilities are required than ave at present obtainable,

Use of Carbon Bisulphide and Potassium Cyanide.

It is often asked why either Carbon bisulphide or Potassium eyanide
cannot be used to kill out the banana borer. A brief note on this matter
may, perhaps, not be out of place.

Carbon bisulphide has been tested and found to be ineffective. Tt
Is, moreover, expensive, dangerous to handle owing to the explosively
inflammable nature, when mixed with air, of the vapours given off—
even a red hot coal is sufficient to cause ignition: and if great care is
not. exercised in putting the dose into the soil around the stool the
plants may be very seriously affected if not killed.

Potassium eyanide depends, for its killing properties, on the fumes
of Hydroeyanic (or Prussic) acid given off when brought in contact
with acids. This gas is given off so rapidly, and is so volatile, that
unless it is used in a confined gas-proof space it will disperse so quickly
that its lethal action is lost. This was the case in tests carried ont in
the field,

Necessity for Destruction of Uncultivated Plantations.

One of, if not the greatest, factor militating against any effective
check on the pest is the absolute apathy shown to the question of the
destruetion of banana plantations once they arve allowed to go out of
cultivation. There are many hundreds of acres in Queensland on which
banana plants are still existing—it can be called nothing else—pro-
dueing no fruit worth picking (if any at all), and in which pests are
breeding unhampered at an alarming rate.

It is all very well to say that it will not pay to do anything with
them. This may be true in one way, but will it pay to breed pests
which will spread into the new areas or adjoining plantations? Onee
the borer becomes established in a plantation it will take a considerable
expenditure of time and personal labour, if not of hard cash, to obtain
and maintain supremacy over it. If the pest is let go, the life of the
produetive bearing capacity of the area will be greatly shortened.
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Growers who have had a large experience of this pest have stated
on a number of ocasions that in an infested plantation, in which measures
of control ave not undertaken or neglected, the economic hearing capacity
will be terminated within two years.

Even if this extreme is not reached in all places, an approximation
to it will eome, in many of them at least, unless the matter is taken very
seripusly in hand from the start.

Where stock are available they ean be turned into such areas and
will soon reduce them to such a condition that there is very little left
to destroy. In many deserted plantations to-day the horer, eombined
with lack of attention, has left barely a plant to a stool, with a few
old corms in odd places to be destroyed.

Moreover, such areas as these exercise a fatal faseination over
wany men as being places from which suckers may generally be
obtained for the ecarting away. DBut when it is considered that the
risk of obtaining a large proportion of infested stock thereby is enorm-
ously greater than from even a known infested plantation that is kept
in a good state of enltivation, suckers obtained in this way may, and
probably will, prove to be dear at a gift.

Cultural Methods.

‘Where this pest is present in a plantation, all badly-infested stools
should be dug out; in lightly-infested ones, old corms should be removed,
the stems split in half, and the remainder chopped into small pieces.
By this means the fullest use is made of natural decay, and the etfect
of the sun’s heat in drying out the moisture in order to render all this
material unsuitable for breeding grounds or harbourage, while larvie,
present in the pieces, are prevented from developing to a stage where
they could turn into pupm.

If the ““stems,’” after removal of the bunches, are left standing in
stools in whieh the borer is present, they will prove a source of prolific
breeding-grounds for the pest. For this reason, all such should be
cut off as near the ground as possible, and split open as already recom-
mended. TLater, when the ““followers’ have become well established.
the old corms should he dug out and freated as above and the hollows
filled in with soil.

If cut off a foot or more above the ground, the remains of the
““stem,’” as the tissues decay, form a site greatly favoured by the beetle
for sheltering in, henee the reason for entting them off low down,

Old butts and “‘stems” removed from the stools and left lying
whole on the ground will remain moist for months, and thus aggravate
the trouble by inereasing the numbers of the pest and providing shelter
and feeding sites nunless they ave either treated as above, or in other
ways rendered unsuitable for such purposes.

Poisoning Cut Stems, &c.

Information has recently been reeeived from a grower who has been
carrying out a number of field experiments on the control of this pest,
that good results have been obtained by poisoning the old ““stems’ after
they have been cut down while lying en the ground; two or more holes
are made in the “stem,"” and a small quantity of a strong solution of
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arsenite of soda poured into them. This opens up possibilities of other
methods being employed, and would, if consistently suceessful, obviate
the necessity of splitting up this material.

Attention is being paid to experiments carried ont by a grower on
the treatment of old butts with a goluble poison. Further information
has yet to be obtained before it ean be definitely decided whether such
treatment will render the old (freated) plant material unfit to act as
breeding grounds, and yet have no ill-effeet on the offshoots or the bunch
obtained from them,

In some cages where treatment with a 2 per cent. solution of arsenic
has been tried, the effect of the poison on the followers has been very
quickly shown, first by a yellowing and wilting of the leaves, often
followed by the dying off of the plant.

The greatest eare has, therefore, to be taken with the introdueticn
of a poisonous substance into banana plants, the produet of which is for
human consumption.

Where it is desired merely to kill cut the plants completely this
method might be used with very good effeet, as a strong dose of poison
could be used which would probably kill grubs, if not beetles, present
in the corms.

Burning.

It must not be thought from any statements made that the burning
of old stems, corms, &ec., is deprecated, for this is by no means the case.
Ti, is fully recognised as the most complete method of destruetion possible
and is advocated as such. In very many instances, however, the amount
el wood necessary for the purpose is not available, and then, further,
the objeetion so often raised to burning is the loss of humus to the soil
resulting by this means of disposing of the plant material.

The necessity of keeping a plantation as free as possible of old
stems, &e., cannot be too strongly stressed, for it is only by this being
thoronghly carried out that the pest can be prevented from increasing
at an abnormal rate and that the beetles can he foreed to come under
the full effect of the poison baits.

B—PREVENTIVE MEASURES.
Distribution.

As greater attention is paid to this pest, it is being found that the
borer is, with but few exceptions, fairly generally distributed through-
out the banana-growing distriets of Queensland, so that the area from
which suckers reasonably free from the risk of infestation can be
obtained is limited. It is, of course, most desirable to plant suckers
which are absolutely free from infestation, and the only way to do
this is to obtain them from an area free from the borer. For various
reasons, however, growers more often turn for their requirements to
local plantations in which the beetle may be known or suspected to be
present.

Precautions in Obtaining Suckers.
To ensure the minimum of risk of carting away infested stoek, the
following precautions should be followed out as closely as possible :—
1. Only dig one day what ean be planted the next.

41
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2. When dug, cut a thin slice off the whole corm as far up a1
possible without damaging the eye or otherwise impairing
its growing qualities. This is to remove as completely as
possible any eggs that may have been deposited in it before
being dug, and should also reveal the presence of the bhorer
in any infested corms. All bulbs showing the presence of
the pest should be discarded and destroyed. All trash should
also be removed, as beetles sometimes shelter in the bases of
the leat stalks around the corms.

3. Then put them straight into a eart or slide (or if such cannot
be used, a sack); as soon as a load is ready it should he
carted right out of the plantation and, if possible, direct
to where the bulbs arve to be planted. If this is not possible,
they should be stacked on a stand well off the ground and at
a distance from any banana stools. As the beetles normally
move aboutl at night, all suckers or bulbs dug during the day
should be ecarted away belore nightfall. Many cases have
been met with where plants have been dug, and even pared,
but have been left lying on the ground in the plantation,
sometimes overnight, or even longer. While they are left
in this situation, they are acting as baits, to which the beetles
will eome to feed, and may, and often do, deposit eggs.

By taking the above precautions this danger is most decidedly
considerably lessened, and in instances where this procedure has been
followed highly satisfactory results have been obtained.,

Many growers prefer to secure butts and plant the eyes. When-
ever this is done they should at least be split in halves and examined
for borer before being trenched in. All infested butts should be dig.
carded and destroyed.

Before obtaining suckers, it is advisable wherever possible to make
a personal examination of the plantation from which they are to be
taken, in order to determine whether the place is infested or is apparently
free, or if the former, how strong a hold the pest has on the stools.

Although to some it may appear strange, instances have been noted
where infested suckers have been dug out and a new one set in the hole
from whieh the old one had been removed, without endeavouring in any
way to destroy the beetles that are in the soil in the immediate vieinity.
In other cases, planting of suckers has been done in rows in between
badly infested standing stools, presumably with the idea of having the
new plants in bearing before the old ones were dug out. Kither pro-
cedure is suicidal; in the former the sueker will be infested in a very
short time, and in the latter beetles will soon migrate to the new plants
and deposit eggs.

Selection of Site.

In selecting a site for a new plantation, one should never be taken
up adjacent to an infested area, unless unavoidably forced to do so. In
this latter case, rows of baits should be laid between the old and the new
areas, so as to stop as many beetles as possible from erawling in after
fresh food. Where old infested and abandoned arveas lie alongside, or
adjacent to, one or more worked plantations, it is to the grower’s own
interests to dig such out whenever opportunity offers, or otherwise
destroy the stools, and as far as possible the beetles.
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It has been stated that if the corms are soaked in water for a
number of hours the beetles in them would be killed. Krom the results
obtained by submerging the imagines under water this is evidently
a fallacy, more especially when it is realised that the eonditions of
the tests were the most rigorous it was possible to obtain.

The longevity of the beetles withont food has a partienlar bearving
on the question of replanting bananas on land from which infested
stools have been dug out. Though it may seem to many that such a
condition would mot arise, it must not be forgotten that many of the
koldings on which this fruit is grown are small in area, and this very
gquestion has been raised on a number of occasions, It is evident, from
the results obtained in the eourse of the experiments previously quoted,
that provided every portion of banana plant has been dug out, and
destroyed at once, six months at least should be allowed to lapse before
any replanting is undertaken. Sinee it is quite possible that under
natural conditions the beetles may live longer than has been recorded
in confinement, and further that small portions of plant material may
easily be left behind on whieh weevils conld subsist for a time, a full
vear should be allowed from the time of destruetion of the material
removed before replanting.

It is a common practice to allow a plantation going out of eultiva-
tion to become overrun with lantana without first digging out the
plants. This is bad policy, for it will take a long while for the stools to
die out even when completely overgrown, and during this time the pest,
inereasing in numbers while the amount of food available is steadily
deereasing, will, naturally, spread out further afield. And even after
the corms have completely rotted away, a further period will have to be
allowed to lapse before the beetles left behind will have suceumbed. IF
the plants are first rooted out and chopped up, by far the greater loss
of time will be obviated, and measures ean at that time be adopted to
at least enormously reduce the weevil population within the area.

PART 3.

Other Insects Mistaken for the Banana Weevil Borer.

There are two other weevils which are commonly mistaken for the
one infesting bananas, and a short note together with an illustration
may help to point out the differences. They are—

1. The Macrozamia (““Wild pineapple’”) Borer (Tranes inter-
natus Pascoe), and

2. The Sugar-cane Borer (Rhabdocneniis obscurus).

1. It is often stated that the banana borer has been found breeding
in the butts of the ““wild pineapple” plants. This is not corrsct,
however, although grubs may be found in them, together with beetles,
that may rather resemble the banana species at a casual glance. In
both the grub and the adult stages there are marked differences, even
from the layman’s point of view, between the two. The grubs of the
banana weevil have the middle to hind part of the body very much
swollen, whereas those of the Maerozamia species arve practically the
same thickness throughout their whole length.
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The two beetles present several dissimilar features. The body of
the former is ecomparatively slim in proportion to its length, whereas
the latter is more squarely built. The former is sluggish and feigns
death when disturbed, whereas the latter is very lively and moves away
quickly.

The trunk of the ’'zamia weevil projects nearly straight down
underneath the head, whereas with the banana weevil borer it is pro-
Jeeted very decidedly forwards in front of the body.

2. This certainly somewhat resembles the banana weevil, but is
slightly larger, and, though dark in colour, is not uniformly jet black,
but is a very dark reddish brown, with a dark spot on the outer side
of each wing cover and a darlk streak on the thorax.

One very marked difference between the banana weevil on the one
hand and the cane and ‘zamia weevils on the other, which can be readily
seen with an ordinary magnifying lens, is that in the first species the
ridges on the wing covers are comparatively narrow and the hollow
inferspaces large, while in the other two the ridges are broad and the
interspaces small. The illustration shows diagramatically these external
differences between the adults of the three species.

FINAL REMARKS.

It is only by a comparison of observations spread over a long period
that any conclusions can be dvawn, as it is impossible to obtain an
ingight into inevitable variations in any other way. Conditions vary
g0 greatly in even sueceeding years that divergences must oceur in the
results of observations made on living matter which is so greatly
influenced by such changes. Without this knowledge it is impossible
to arrive at any averages, on which alone generalisations ean be made.
Effective methods of control must embrace all contingencies that may
arise over wide variations of local eonditions, and yet allow for them
wherever necessary.

A variety of unavoidable causes have combined to leave many gaps
in the records of observations, lack of facilities and assistance being the
greatest contributing factors, and mueh work yet remaing to be done
to fill them in. The results to date, however, show that although a
considerable amount of investigational work has still to be carried out,
both in the laboratory and in the field, it should be more than possible,
with concerted action, to confrol this pest. Future work will, in all
probability, show means for improvement upon the present methods
employed, and reduce the time and labour that has now to be expended.

The official figures for 1923-1924 gave the total area under banana
culture in Queensland as 11,668 acres, yielding 1,953,761 bunches. The
value of the fruit alone was approximately £1,000,000 sterling, without
taking into consideration the capital invested in the plantations and in
trading conneeted with the industry. There is a large new field
reopening in the North to the culture of this fruit, so the industry
should attain an even greater value than it has at present to the State.

It is, therefore, obviously a branch of agriculture meriting the
greafest consideration and protection, especially as it is a small-holding
proposition thus aiding closer settlement,

In conclusion, it is desired to express indebtedness to those arowers
who have so freely assisted in carrying out experiments and in supplying
information on their work and observations. Names and districts have
‘been omitted for obvious reasons,
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ington, U.8.A,, XIX., No. 1, 1920,

. McCarthy, ¢ ‘Banana Root Borer,”’ ‘*Agric. Gaz. of N.8S.W.’ Dec., 1920.
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APPENDIX.
TABLE A.
(FIGURES IN DAYS.)
1021, 1922, | 1923, ‘ 1024, 1025,
Epgs Laid, | — - — ———cs : N — -
Avge.| Max.| Min. [Avge. Mux|!\tm .Avgs Max. Min. [Avee.| Max.| Min. Avge'll Max.| Min.
| ! |
Junuary .| No | recor|ds. 6 | 4-5' 5 |65 | &4 | No|records. | Nol recorld-.

55 5

February No | recorjds 7 | 05| 45| No! records. | No|records. No | recor ds.

Mareh .. | No| recor|ds. 75| 9 6 | Nol| recojrds, 8 95| 7 No | recor|ds.

April .. | No|records. |10 |11 11 | 165 | 105 [ 12:5 | 1756 | 10 o | records.

May .- | No|recorlds. |205 16:5 | 22 |16 |21:5 |28 lsﬂ-ﬁ 17 | 285 1056
H

——

30
June .. |10 1216 |14 |32 |32 No| reco|rds. No | recor ds,
July .+ | 276 (80 | 205 No| reco
August ., | 255 (88 | 195 No| reco

S
o
g
(=3
g
g

recor d

rds No| reco|vids. No | recor
September |13 |18 |10 [17-5 [226 | 145 | 16 | 21:5| 185 | 16 |18 |13
October . | 116 |15 9 {10 |12 [ 85| 9 |12 |8 [10 |185| T5 | I =
November | 75 | B | 65| 7 8 | 65| 75| 85| 7 8 |9 7
December 7 19 55| 65| 8 55 | 65 718 | 8 9 | 75 | e .

Nom—'tm !luura given in this table cover a far wider range of obsurvatlnna than
those given in Table B

TABLE B,
(AVERAGES IN DAYS.)
— — doloisosina s il ’ I -
Egg Period. Larval Period. Pupal Period. Life Cycle.
Eges Laid. | — | _..—l e e — ; - —
Avge, I Max.| Min.  Avge. | Max. | Min. Avge. [Mnx | Min, | Avge. | Max.| Min.
1922, | ' | . ; ]
-%ptwlher o |16 118611 415 48-5 an I3 | 6] 8 655 725 675
ctaber « | 95|12 75 | 43 59 | 365 T 85 55 085 725 47
'\‘o\'ember .o | BB | B5 | 45| 44D 466 | 30 7 | 86| &b 565 LT 425
December wo | T BB B 33 41 | 246 7 85| 65 46-5 a4 30
1923, . | | .
May o | 1 18 165 | 126 1315 117 15 |21 10 156-5 162 151:5
September .. |17+6 |18 | 1B Aten 43 ass | 9 106 | 8 066 | ] 4
Outober o | 11:5 (14 6 a7-h 449-5 265 A 9 7 olh | 605 41
November ™6 |13 45 | 86:6 475 21+5 7 9 Heh b4 | 60 34-5
1924, | | |
March s | 6B | TH| 6 1235 | 16565 Sl |16 |22 | 05 | 177-5 | 180 05
April v | Ak 17 B 136-5 | 147-56 1266 (115 12 |11 161 167-6 | 1556
v .» | 1856 | 22-5 | 14-6 | 117-5 | 130 106:6 | 95 |12 X 1375 | 139 136
September 15 225 |13 45 83 385 9 135 | 685 | 8 114 5o
October ot 11-5 | 46| 4056 bl 40 T 145 | ] 53 68 40D
November o |8 (1825 | BD| 89 435 b 8 11 4 52 82 20
December v | @D T 2 10 24 14 | 95 |14 | 5 | 38 | 36 a0
1925, | [ ] |
April (one 14 = s | #1'D | 45 38 16 wiw | B3 72 o8
__observaltion | | ! !

Nore.—The oiu; periods in this table refer only to those cases In which the life- eycle
was completed.
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TABLE C.
Prepupal ‘
Eggs Laid, | Period Oceurring in—
in Days, |
1922— !
September 2-3 | November
October | 2-3 | December
November 1-3 December—January, 1923
December 1-2 | January, 1923
1923 —
May 3-5 October
September 1-2 November
October 1-2 November
November 1-3 December
1924— |
March . 3-4 | May-August
April . . 3-4 September
September . wii] 1-2 October—November
October . v | 1 November—December
November & | 1-2 January, 1925
1925 34 June
TABLE D.
Lirg 1§ TERMS OF— |
. Atain] i -
Collected. | Hakbam = HDaps | tnDager
‘ Months, Weeks. Days.
|
1921— ' |
January - 409 | 14 | 2 3 413 406
February : 411 | 14 2 b 450 372
April 306 14 ‘ 0 4 400 392
May 466 16 2 + 482 453
June | 480 17 0 0 482 478
July < 448 16 0 0 449 445
August | 426 15 0 6 428 424
September 334 11 | 3 b 347 320
1922— .
February oo 334 11 3 5 381 287
March = 177 6 1 2 181 172
May ‘ 200 T | ] 4 203 198
July 384 13 2 G 391 376
Aungust 384 13 2 6 391 377
September 376 | 13 1 5 392 370
October 295 | 10 2 1 301 273
November 310 11 0 2 313 306
1023 — ‘
April 265 9 1 6 270 259
TJuly 196 ‘ 7 0 0 210 190
September 306 | 10 | 3 5 314 208
October 144 | i} 0 + 147 141
November 94 3 1 3 96 a1
1024 |
January 409 ‘ 14 2 3 428 350
March 361 12 3 4 369 353
April 311 11 0 4 317 306
June ais 264 9 1 b 272 261
July s 244 | 8 2 6 253 236
August .| =208 | 7 1 0 205 199
September .. 185 | 6 | 2 3 194 176
October o 154 5 2 0 166 143
November - 128 4 2 2 187 120
December . 93 | 3 1 1 98 88




TABLE E.
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LIFE 1N TERMS OF— l
: 5 imn b U
I red. Life in Days. g | 3::11)“}‘5131 jllllnﬂz;zn
Months, | Weeks. Days.
1921 — |
April 480 17 0 4 488 471
June 367 13 ] 3 368 365
October 144 5 0 4+ 153 134
November 235 8 1 4 343 126
December 198 7 0 2 210 186
1922
January 132 4 2 (0 133 130
October 19 0 2 5 33 12
November 72 3 2 2 458 3
December 178 6 1 3 748 4
1923—
January 21 0 3 | 0 52 | 1
October 22 0 3 1 34 | 7
November 10 0 1 3 15 U
December 26 0 3 5 3 5
1924—
January o 5 0 U} ‘ 5 7 b
March 103 3 2 5 108 49
September 28 25 (U 3 4 50 12
November - 63 2 | 1 0 145 1
‘December 0 =87 3 0 3 Over 186% B
19256—
January 22 () b 1 105 1
|
* Incomplete.
TABLE F.
Time run to Time run to 1
Nu ap
Date Started. Heoothe taken GRSt | outh okl Conteol Sirve
in each Lot. Dry Soil. Damp Soil. | &t end of Test.
10th April, 1923 20 4-6 104106 i}
22nd May, 1923 . 20 4-6 120-121 30
24th August, 1923 20 6-7 81-89 0
19th September, 1923 20 56 52-55% 5%
4th October, 1923 .. ik 20 46 66-69 15
18th Oectober, 1923 .. 20 9-11 94106 5
15th November, 1923 20 Under 6 09-105 0
8th December, 1923 .. 20 4-5 45-51 15
22nd March, 1924 20 H-6 112119 05
7th May, 1924 e 20 6-8 . 178-185 A5
19th July, 1924 Pk 20 12 112-128 55
2nd September, 1924 20 4-7 | 5066 L]
bth November, 1924 20 " . 3b41 55
24th November, 1924 20 i 28 40

# Series interfered with and not completed. 20 per cent. alive in damp soil.
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TABLE G.
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Eggs Lald,

8/6/21-1/7/21
22/8/21-5/10,/21
5-8/10,/21
22/9/21-5/10/21
18/10/21-4/11/21
5-18/10,/21
1n13/3/22
18-22/0/22
12-16/10/22

Paizon.

Barinm Chloride i

Mercurie Chloride -

Sodinm Arsenite i 5

25-28/11/21 |

Arsenic Trioxide I |
Borax = . - |
Caleium Arsenate i e
Lead Arsenate i 5
Paris Green .. b T

Barinm Sulphate iy

Copper Resinate - -

Copper Sulphate £

Sodium Acetate

Sodium Armnit.e mm “Arsenic
Trioxide (1 :

Sodinm Amenitc and Pariz
Green (1 3 1)

Sodinm Arsenite  and  TBorax
(equal parts)

Paris Green and Borax (egual
prarts)

Caleinm  Arsenate and Parls

_ Green (2 :1)

Caleinm Arsenate and Sodium
Arsenite (2 : 1)

Imagines
Emerged,

24-27 /4/21
11-27/10/21
15-24/11/21

2-9/12/21
2.12/12/21
1-12/12/21
16-20/4,/22

1-4/12/22 |

1-4,/12/22

How Used.

In wl\man e
dltt.u
ditto .
ditto ..

FEgas Laid.

Oviposition

11-13/7/21
14-17/11/21
18-19/1,22
25-27/1/22
23-25/1,/22
18-19,/1/22

7-10/3/22
| 20/5/22-2/6/22
6-9/1/23
6-9,/1/23

TABLE H.
Period of
TDilution. Year
Tested.
4 per cent. .. | Nov.
2 per cent. .. | Nov.
1 per cent. .. | Nov. ..
-1 per cent. .. | Nov. ..
-8 per cent... | Nov. ..
05 per cent.. . | Nov, ..

ditte ..

ditto ..
ditto ..
ditto ..
ditto o
ditto %3,
ditto ..
ditto o
ditfo Y
ditto .
ditto 2
ditto .
Huspension in
weak flour
paste
Powder =
ditto ..
ditto ..
Solution .
Powder

ditto
ditte ..
difto ..
ditto ..
ditto

2 per cent. .. | OQet, L.
1 per gent. .. | Oet. ..
5 per gent. .. | Dot L.

1 to 3 oo | June .
1 to & .. | Bept. L.
1 to 6 vo | Sept. ..
1to 3 .. | Bept.
1 to 6 o | Bept. Lo
|1 to 3 o | Ot
1to 3 oo [June |,
Pure oo [ July L,
Pure Sept. ..
Pure oo | Mov. L
Pure .. | Sept.
Pure .. | April B
1to 6 .o | April L,
1 to 6 ve | MMBY O
Pure S
1 to 6 .. | March ..
1to 6 .. | March ..
1to6 oo | April L
P Fehb. F
1ta 6 N 0 .
1to & Lo [ April L
2 to 3 .. | May .,

Concentrated | Dee.
1 of mixture | March to
to & of dour April

ditto .. | March to
April
2 pf mixture | April ..

to 8 of flour
‘ ditte .. [ April ..

1 of mixture | Oet. ..
to 3 of flonr
ditto S L —

593

Emergence

0
to Oviposition | o
in Days, Og’ﬁ;l;.:?u
- 75-80
136-161 2847
105118 5565
109-114 5964
110-124 45-54
75-92 3748
140-156 8599
G883 B0—47
106-113 33-36
82-89 33-36
ll'}x‘posurc Control
P b 0(’:521;:;{(. el
oison in| SENLAEE | eentage
Hours, | Killed. Alive.
1 —MF
1848 2 100
18-48 ] 100
18-48 1 100
18-48 2:5 100
18-48 25 100
18-48 2 100
1848 10-5 100
18-48 15 100
18-48 2 100
18-54 82:5 100
18-42 | 100 100
1842 98 100
524 Th4 100
3-24 69-4 Gy
18-72 881 o
18-60 80 100
18-568 25 90
1866 94-4 100k
3-24 438 a0
15-48 95 100
16-438 71-3 10k
19-48 6a3-1 100
19-92 20 100
1848 094 100
18-48 969 100y
24 975 Siy
—3 569 O
15-48 806 1o
18-48 1d-4 100
18-45 2:5 100
1848 25 100
1866 27.8 100
37 | WL 100
24-27 876
-7 725 100
24-27 | 100 {]
35 55 100
2428 @5 JL
a5 | s 100
24-28 | 100 .{
5-7 85 70
24-48 o0 J ‘l
57 00 L 80
24-48 | 95 j\
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EGG-LAYING COMPETITIONS.

MOUNT GRAVATT.

[1 Dzc.,

1925,

In October two deaths oceurred in Section 2, and broodiness was also prevalent.
Eggs laid numbered 5,669, an average of 21 eggs per bird. Individual scores :—

SECTION 1.
White L_eglmrns.

E.

158
158
139
154
122
139
144
111
127
155
120
134
129
119
113

98
139

123
| 129

142
134
131
146
145
115
101
122

54
132

60

166
125
129

| 144

114
124
114
164
141

131
157
137

86

F,

133
116
121
100
124
148
152
133

95
122
112
148
111
130

H6
128

89
138
110

15

126
131
1556
86
126
96
124
94
89
110
114

175
141
126
119
128
143
146
114
154

159
152
164

88

Competitor, A, B. C. D.
W. E. Woodward .. 134 155 158 | 137
John J. McLachlan 141 | 156 | 150 | 135
Eeclipse Poultry Farm | 161 | 151 | 125 144
E. J. Stilton e 139 141 136 158
S. L. Grenier 162 | 154 | 161 | 93
M. F. Marsden 129 | 145 131 122
B. Driver 151 123 98 138
R. C. J. Turner 139 128 138 150
W. Wakefield 146 | 154 119 | 138
Geo. Marks 106 149 122 119
N. F. Newberry 101 | 130 156 139
J. Harrington 04 127 95 | 1587
I W.Cox .u a7 114 149 143
T. H. Craig 105 142 119 126
J. E. G. Parnell 132 102 126 150
Chris. A. Goos 150 | 95 | 109 | 131
Mrs. Clarke ; 08 145 123 115
A. 8. Walters " | 129 117 103 118
T. W. Honeywell .. .| 110 2 | 139 ‘ 123
W. D. Melrose | 149 | 122 53 15
SECTION 2.
Black Orpingtons (except where stated).
Competitor. | A B & D.
E. Ward .| 152 137 143 133
Jas. Potter . 154 132 129 125
W. and G. W ]:[mdﬂq 168 107 | 110 07
G. E. Rodgers 131 148 \ 145 111
Carinya Poultry Farm 141 143 90 | 103
R. Burns .. 133 103 | 121 129
J. Pryde (R. L. Reds) 120 | 117 89 | 142
Thos. Hindley 164 80 139 85
C. Dennis. .. 123 | 115 | 147 131
A. E. Walters 60 77 121 117
J. Hutton 7 i .. 130 118 83 66
The following are the seores of pens which failed to obtain the average
24 ounces to the dozen.
SECTION 1.
W. and G. W. Hindes 161 | 156 | 154 166
Mrs. R. BE. Hodge .. 146 | 148 | 137 | 165 ‘
Mrs. C. E. mel!ey 123 101 100 150
H. Fraser 94 ‘ 147 150 152 |
Jas, Hutton 141 120 161 108 |
Jas. Earl .. . 139 145 102 145
H. P. Clarke 118 ‘ 146 | 109 126
L. Bird 136 | 102 | 115 | 111 ‘
E. Anderson 73 | 100 | 115 | 118 |
SECTION 2.
Eelipse Poultry Farm .| 154 [ 134 [ 149 | 164
H. Cutcliffe .| 153 137 146 133
Mrs. A, E. Ga].laghm .| 142 | 134 ‘ 152 ‘ 116 ‘
E. C, Stead 50 72 95 82
|

|
I Total.

| 875
| 8ab
841
828
816
814
806
799
779
13
758
755
743
T41
719
711
709
682
607
483

Total.

833
805
768
767
748
697
693
684
659
617
571

weight of

978
862
720
306
772
798
759
742
705

| 891
| 878
845
473
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21
a0
10

33
o7
28
20
32
Y]
54

[
70

74
a7

117
89
120
09
132
119

QUEENSLAND AGRICULTURAL JOURNAL,

N- u-P.B.Ao Toowoom BA SUB'BRANGH.

Single Test Egg-laying Competition—Seores to 31st October, 1925,

Name.
. H. Dipple
B. Howard
. . Dipple
. O Cole .
. 8. Wagner
Rogers
Keen
Cole ..
Horne
Munmng
. Short .
.]' W, Short ..
J. H, Jones ..
J. Newport ..
J.H, Jones ..
E. W. Howe
Jas, Hutton
W. G. Harper
H, Dibbs ..
C. A. Keen ..
M. Murphy
R. U, J, Turner
R. B. Howard
P..J. Fallon ..
Jas, Taylor .
G. Stilton
Jas. Gogeing
J. 1L Dahlheimer
E. Parker ..
Jas. Tavlor ..
M. Murphy ..

=

Hm?mﬂpmwuwu

Syp??

H. Dibbs (Lang.) ..

W, G, Badeock
(RIR) .. i
S, Chapman (B.L.)
Mrs. K. O'Connor
(B.L.) . 3%
W. G. Badeock

(Lang.) .
A.W. Le Pla iRTR.)
E. Parker (B.L.) ..
H. Dibbs (L:mg.] %
Ww. . Badeock
(Lang.) .
A W. Le Pla {RIB]
E. Parker (B.I.) ..

T. Hindley ..
A. W. Le Pla
Jas. Hutton ..
A, R. Petty ..
G, E. Rogers

Jas. Hutton . .

Pen
Oct.  Total. No. Name. Oct.
27 158 62 .Jas, Goggins . 21
24 156 20 H. Dibbs 22
27 152 46 M, J. Frawley 15
96 151 | a7 P.J. Fallon 20
21 142 | 10 A, C. Horne 23
25 139 13 J. E.King .. 20
20 136 25 W, G. Harper 21
20 136 | 45 M. J. Frawley 18
b 185 | 5 G, Maurer 21
21 134 |17 W, D, Williams ]
29 127 G G, Maurer 22
22 127 4 E. Parker .. 20
17 127 12  Jas. Hutton 18
19 125 | 44 S, B. V. Sharkey 5
24 124 | 435 J. 1, Dahlheimer 13
25 124 22 (i, E. Rogers —_
22 128 43 8. B. V. Sharkey .. 13
26 121 53 E. W. Howe . =33
19 121 57 8. Chapman .. . 30
19 120 | 14 J. E. King .. |
21 116 | 58 8, Chapman .. s 0
93 114 | 7 H.S Wagner .. *I8
20 113 23 Everlay P. FParm .. *19
15 112 24 Everlay P. Farm .. *19
20 107 36 R. C. J. Turner iw N18
23 106 15 W. Grant 5 1D
20 106 16 W. Grant .. e |
17 105 47 G, Stilton . . M7
18 102 18 W, D, Williams w20
18 101 34 1L J. Manning oy TEl)
20 100 31 J. Newport .. ax TN
OrHER VARIETIES.

26 147 81 V. Brand (B.L.) .. 10

80 Everlay P> Farm
20 123 (W, W'dotte) .. *24

10 1065, | 77 L.  Maund  (Col
! Wdotte) a3

20 105 66 Mrs. K. O'Commor
B.L. wig 24
13 a4 82 V. Brand (B.L.) .. *13

7 80 79 Everlay P, 'arm (W.
15 85 Wdotte) s 18

21 81 76 W. i, Badeoek
(RILR.) . *12
15 71 63 S, Chapman (B L.) *5

18 66 78 L. Maund (Cnl
11 61 Wdotte) . .. *—

Brack ORPINGTONS,

24 154 I 128 J. W. Slort .. 16
20 152 105 L, Maund 13
16 151 | 121  E. W. Brock 11
18 151 106 1. Maund 21
19 147 96 R. Burns . 21
21 144 118 T. Hindley .. 26

Wiy LEGHORNS,

¥ Signifies hird laying under-weight eggs.

595

ﬁl)

142
133
122
121
120
120

94

‘%4
51
67
65

54

147
137
134
133
131
130



Pen

107
126
114
a7
G5
100
58
111
a0
S6
109
83
108
102
113
0g
S‘I
85
112
103

other sections have not been laying so well.

QUEENBLAND AGRICULTURAL JOURNAL,

N.U.P.B.A, TOOWOOMBA SUB-BRANCH-—continued.

Brack OrriNeTONS—continued,

Name.
C. Graham
H. B. Stephens
D, W. Williamsg
V. .J. Rye
V. . Bye
A. R. Petty ..
J. Head
E. Walters ..
A, W, Le Pla
—. Kelly
S, MeBean ..
W. R. Wilsan
(!, Graham
T. J. Cary
D. W, Williams
K. Mactarlane
W. K. Wilson
. Kelly
E. Walters
W. 8. Adams

Sept.

16
23
17
13
19
11
20
14
21
21
13
26
17
14
16
22
13

3

7
14

Taotal.

128
120
120
120
116
116
115
115
114
107
104
101
100
g8
91
89
89
S8
87
86

Pen
No.,
115
128
110
95
123
125
| 8T
131

130
127
116
| 04
124

91
104
101
126

63

Name, Sept.
Everlay P. Farm 18
HE. W. Brock w22
S. MeBean .. 14
R. Burns (dead) —
P. Hopkins .. —
H. B, Stephens 7
J. Head : PO :
. E. Rogers (re-

placed)

R. Neil

J. 'W. 8hovt ..
Everlay . Tarm
. C. Ollier ..
P. Hopkins ..
K., Maefarlane
W. &, Adams
T, . Gary

R. Neil (dead) 10
T. . Ollier (re-
placed) . *20

# Rignifies bird laying under-weight eggs.
JOSEPH GARNER, Government Supervisor,

N.U.P.B.A., ZILLMERE.

The White Leghorn seetion averaged 21.8 eggs per bird for Oetober,

other varieties 15.5 eggs each.

Pen

No.

§2
an

8
27
95
26
81
a8
85
36
65
74
15
43
59
45
14
85
19
96
al
92

78
25

ha
17
10
42
16

Name,

G. W, Cox ..
8. L. Grenier
R. C. Cole ..
J. J. MeLaceklan
A, Doman
. T. Pember
Marshall
Dutt .
T. Pembe:

4 Grenier
‘%. Walters
Marshall

¢, J. Turner
R. Wilson
Hutton ..
R. Wilson
C. J. Turner
W. Cox ..
L. Chapman
A, Doman
J. Williams
Quesnell

. JJ. Berry
Hodge ..
Pearce ..
. Raymond
T. Webster
Fordyee

A, Chapman
T T. Webster

ya;?gﬁym%;FH%H?FPWFa;mm

.»OF

Oct.
25
24
24
27
24
19
22
21
20
25
‘)z
21
20
24
25
23
25
25
21
29
25
17
25
19
28
22
17
20
28
21

[1 Dzc.,

1925.

Total.
81
80
72
g
70
al
46
27

158
151
140
94
93
87
81
76
T4

67

but the

Black Orpingtons produced 17 3, and

The average for the whole competition was 20 eggs.
Two deaths ogenrred—No, 93 White Leghorn and No. 158 Langshan.

Weime LEGHORNS,

Total.

182
175
174
173
170
165
164
154
151
150
149
149
146
146
146
145
144
144
143
143
142
142
141
141
148
148
137
136
136

39

| Pen

13
67
50
a3
29
41
12
47
18
70
40
11
84
99
3
52
292
89
1
ﬁ
61
48
38
77
| 58
| 75
80
69
98

No.

Name. Oct.
R. C, J. Tarner .. 24
W. H. Forsyth 16
P, J. Williams .. 23
W. E. Woodward .. 24

M. F., Newberry .. 29

8. A, Chapman 23
J. Fordyce 26
G. E. Rogers 20

J. T, Webster Lo
S, Lloyd ws 20

S. A, Chapman 19
J. Fordyee 18
G W. Cox .. R .
AL Anderson N
J. BEarl G s 28
E. C. Raymond .. 22
H. Pearce .. 22
R, II. Woodeoek .. 24
J. Eaxl - .. 22
W. Wakefield v 24
W, Wakefield B
Gt F. Rogers 20
R. Duff ¥ 19
A, Hodge .. 18
J. Hutton .. 26
J. B, G. Purnell 23
R. Marshall 22

W. H. Forsyth ., 20
A, Anderson 21

Total.
132
131
180
129
126
126
125
125
123
121
120
119
118
117
116
116
115
114
112
111
110
109
108
108
107
107
107
104
103
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124
110
148
102
139
122
125
140
103
143
128
101
138
109
142
144
152
126
100
149
147

141

166
120
167
164
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Name,

S, L. Grenivr (re-
placed 14-4-25)
M. F. Newberry
J. L. Chapmesn

J. Barl s

R. ¢, Cole ..

8. Lloyd

J. L. Chapman

E. C. Raymond

H, Pearce ..,

§. Lloyd

F. J. Williams

(. Quesnell acs

A. Anderson (re-
placed 26-6-25)

R. Duftt (replaced
18-8-25)

J. B. & Purnell
(replaced 14-9-25)

J. J. MeLachlan | .

W. E. Woodward. .

H. M. Chaille

(i, 1. Rogers

J. Potter ..

J. Hutton .. s
T. Hindley =%
W. H. West

., M. Chaille

T, Hindley i

. C. Dennis =%
J. Pryde

B. €. Raymond

J. Hutton ..

W. D. Melroze

(i, E. Rogers

J. Pryde

J. Pl'_vde viv

T, . Ollier -
11, M. Chaille o
J. Hutton .. o
J. Potter . P
15, Walters

W. R. Wilson

T, Hindley

Mrs. J.
W.
wW. H.

Pryde

)
w. 1"01'syth

(S.W.)
& lryd(- {ng)

. 8. Keith
(Anecona) .

Mrs. J. Pryﬂe

(RIR) re

A, S, Keith

(Anconnj s
J. L. Hill (BL.)..

Warre LeaHorss—eontinued.

et

29
22
10
23
23
21
19
19
-+
‘}13
17
16

]li
v

16

16
17
20

17
23

13
14

21
20

47 indicates eggs under

Total.

102
101
100
98
98
07
94

34
ulsh
v183

Brack
180
176
175
172
172
171
171
169
168
164
156
153
150
147
137
136
131
130
185
123
121
118
118

Ten

No.

87
26
30
64
44
46
66
G0
L9
57
35
9
32
88
[ 88
74
4
76
94
| 63

Niane,

H, T. Pember 5
J. J. MeLachian ..
M. F. Newberry ..
A. 8. Walters

J. R. Wilson

G. E. Rogers

A. 5. Walters

J,. Hutton .. i
1. H. Woodcoek ..
J. P. Marshman ..
J. P. Marshman .,
R. C. Cole .. g
W. E. Woodward. .
R, H. Woodeoek ..
W. H. Forsyth ..
J. E. G. Puraeell ..
W. J. Berry

A. Hodge ..

8. A, Doman

W. Wakefield

ORPINGTONS.

118
135
134

{197

133

104
121
| 146
130
108
107
131
150
11
123
105
106
114
137
136
129

W. R. Wilson o

R. Burns 19

R. Burng ..

E. €. Raymond

R. Burns (rep].med
25.4-25)

. C. Dennis

W. H. West s

E. Walters o

T. C. Ollier -

W. H, Forsytk ..

W. H. Forsyth .,

T, C. Ollier o

J. Potter

G. E. Rogers

W. H, West i

C, C. Dennis -

W. H. Forsyth

W. R. Wilson

W. D. Melrose

W. D. Melrvore

B. €. Raymond

OTHER VARIETIES,

115
106

119

158
153

160

Mrs. J.
(R.LR.) s
J. Pryde (Lang.)..
W. H. TForsyth
(S.W.)
and G "
Hindes (B.1.)
W. Ia Howard
(W.W.)
W. L.

Pryde

Ww.

Howard

W,
Hindes ’B L. )
and G, W.
Hindes (B.T1.)
A, S, Keith
(Ancona)

2 oz

W.

Oet,

25
26
21
l'}5

=

22

25

ao

19

17
18
21
14

13
22
22
17
14

=l

0

0

a7

Total.
ulsa
U182
ulsl
ulTe
ulfo
v 63
U163
uls9
LN BTH
o140
U140
U139
w137
uls7
17135
vldg
ul28
U126
ul24
ul04

109
107
102
100

99
97
23
U168
ul64
ul59
ulh2
ul4p
ul46
v139
w135
U] .--]
ull2
w107
U6l
u43
ulo

105
105

92
RA R
U146
ulgd
ul23
ul03

w6

C. Kipp, Hon, Secretary.
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OBSERVATIONS ON THE PLANTS OF CHARLEVILLE.

CHARACTERISTICS OF THE WESTERN FLORA.
By W. D. FRANCIS, Assistant Government Botanist.

Ag Uharleville is gituated about 360 miles from fhe gea, one expeets to find that
ity flora is different from that of the const hecause of the dissimilar conditions
prevailing in the two regions. The native coastal species with a very few exceptions
do not extend se far inland. Only a few species such as some common grasses
and the Moreton Bay Ash (Euealyptus tesselaris) are common o both areas. The
vogetation of Charleville and of similar weslern areas impresses one with its general
grey appearance, its comparatively small number of species, and the predominance
of one or a few species of plants over fairly large arveas. The oeeurrence in pluces
of foresis composed almost exclusively of coolibar, eypress pine, gidgee, hox, or
mulga supplies instances of tracts of vegetation in western aveas composed of one
or a few kinds of plants. The dense rain forests of pnrts of constal Queensland
form u strong contrast to these western plant agsociations in many repects. In the
rain forests vegetation is represented by numerous forms, growth is luxuriant, species
are very mumerous, in place of the relative simplicity of the western flora there is
complexity or even confusicn in the constitution of the plant communities, and it is
seldom possible to find areas in whieh one species greatly predominates over all
ofhers.

Influence of Rainfall.

A very large number of the pecularities of the western florn is obviously due
to the rainfall, Of all the natural factors by which plants are affected and by
which plant distribution is controlled, the supply of water is probably the most
fundamental. This is consistent with what is known of the eonstitution of living
matter as water is the medium in which many of its elements and compounds are
dissolved or snspended. In addition, water is gemerally by far the most abundant
congtituent of plants.

The average annual rainfall of Charleville is about 20 inches. The heavy rain
forests of the eozst are situated in areas in which there is an average precipitation
of 50 inches or more per year.

The grey appearance of the folinge of many western plants is due either to a
clothing of fine, silvery hairs or a grey, wax-like seurf or powder. The pale eolonr
of the mulga (Acacia aneura) and of the galvanised burr (Bassia Birchii) is due
to their elothing of fine, whitish hairs. A purtial covering of grey scurf sr powder
gives the eypress pine (Cat.'.irﬁs glauea), the gidgee (Adeacia Cambagei), the silver-
leaved ironbark (Eucalyptus melanophloia), and the sandalwood (Santalum lanceo-
latum) their grey appearance., A resinous covering on the leaves and young twigs
is another feature of several western plants. This peenliarity is possessed by one
of the native fuchsiag (Eremophila Goodwinii), which is very common in the
Charleville district, and by the western sandalwood (Eremophila Mitchellii).

Diagram showinf the stunted and distorted forms assumed by Mulga (Acacia

anewra) as a vesult of trimming by stock. The tree in the middle has been fod
down in the earlier part of the growth but has assumed its normal shape in its
upper part owing to the development of a shoov situated towards the middle of
the tree which has apparently been inaccessible to stock.
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The three kinds of vestiture, deseribed as so frequent on the foliage of many
western plants, are regavded by those who have made a speecial study of plants in
relationship to their environment as a protective measure against the rapid evapora-
tion of the water contained in the tissues of plants in dry areas, In other parts of
the world it has been observed that the coating of hairs on the same species bacomes
more dense as the loeation of the species passes into drier aveas. A Queensiand
example of this kind was noted quite reeently in the ease of Trichosdesma
zeylanicanum, speeimens from Boulis in the far west being mueh more hairy than
thosge from Charters Towers in the east,

The relative simplieity of the western florn ean also be attributed to a great
extent to the low rainfall. The rvestricted natural supply of water fixes s narrow
limit to the number of perenninis which can survive for lengthened periods in o
climate charaeterised by a high evaporation factor. Consequently only plants whicks
are specially adapted to prevent the evaporation of the water in their tissues. whiels
js essential to their existence, are to be found in such areas, The distribution of
the species into plant associations which are often well defined is also partly
explicable, as the number of species, already strietly limited by the supply of water,
is subject to the turther restrictive influence exerted by the composition of the soil,

Photo.: W. D. Francis.
PraTe 149.

Mulga (deacia aneura) scrub, Charleville. Poplar box (Fucalyplus populifelia)
trees in middle of pieture, The low undershrubs in the foreground are n species
of native fuehsin (Kremophile Goodwinii)., Extending across {he pieture trom left
to right near the figure is an area of mulga eaten down by stoek to a height of
4 to 6 feet. Mulga trees in background left and right of the poplar boxes,

Modification of the Mulga by Stock.

Mulga is a western Aecacia (Acacia anewra). When not caten down it is a
small tree with ereet or ascending branches. The great fondness of stock for the
leaves and young twigs of this tree 1s strikingly evident in an avea southwards Ivom
the fown of Chavleville where there are many acres of the frees closely eaten back.
The sight of aerca of mulga trimmed to a regular height of from 4 to 6 feet is o
remarkable presentation of vegetation modified in form by browsing stock. The
diagram shows that where stock have access to them the stemsg and branches are
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very irregular, angular, and frequently ramified. These distortions are due to the
arrested growth of terminal shoots which ave eaten by stoek. Lateral shoots then
emerge and in their turn ave.eaten off, and these arve followed by the development
and subsequent, trimming of other lateral shoots. Oceasionally, however, a shoot
towards the middle of a spreading, trimmed tree eseapes being eaten, apparently on
account of its inaceessibility, and the normal development of the tree ensunes as
shown in the diagram and one of the photograpis.

Suspected Poisonous Plants Trimmed by Stock.

In some of the mulga serubs it was noticed that one of the native fuchsias
( Eremophila fFoodwinii), which is very abundant in mueh of the conntry around
Charleville, was eaten off a fair amount. 'This shows that stock de not always
avoid this plant, which has a poisonous reputation. Probably the poisonous prineiple
hecomes evident when hungry stock feed upon it, as snggested by Mr. Cardell, the
local Stock Tnspector,  Another suggested poisonous plant, Myoporum acuminatum,
which belongs to the same natural order (Myoporinem) as the native fuchsiag was
found to be trimmed off to a large extent. The shrubs of this species are plentiful
on the sandy area near the town known as ‘‘ The Sandhills,””

Brittleness of Some Western Trees.

While eolleeting specimens during a recent visit to Wallumbilla and Charleville,
the writer noticed that the twigs of many of the trees and shrubs of these areas
were very brittle. The twigs of Heterodendron oléwfoliuvm are typical examples of
this kind., It is interesting to find that a similar peenliarity has been noticed in
other parts of the world, ns Warming (Oecology of Plants 127, 1009} states that
the wood of plants in a dry climate is frequently dense and hard and often brittle,
Another case of the brittleness of parts of a Queensland tree growing in a dry
area is that of Eucalyptus pallidifolia, the ‘‘Snapping Gum'’ of the extreme north-
west of Queensland. Specimens of it were reeently colleeted at Settiement Creek
by Mr, L. Brass, who noticed the brittleness of the wood and bark,

Plant Assoeiations of Charleville.

The mulga sernb is one of the most important plant commmmities of the distriet
on aceonnt of the fodder vilue of the tree which is the prineipal constituent. It is
frequently found in soil with n loose sandy surface and a hard, coherent subsoil
strongly impregnuted with iron compounds.  Mr. L. C. Ball, Deputy Chief Govern-
ment Geologist, who has just completed a four of the western distriets, informs the
writer that he also observed this peculiar subsoil, and deseribes it as ‘“hard puan’’
with a sandy skin. The hard subsoil, he states, is lateritic in a certain sense.
Mulga gerul: often consists of the mulga alone. At other times it eontaing a native
fuehgin (Hremophila Goodwinii), an undershrub with resinons leaves and large hlue
flowers; poplar box (Huealyptus populifolia); Morveton Bay ash (Eucalyplus
tesselaris) ; ““acacia’’ (Cassia pleurocarpa), a shrub with large yellow flowers; . cacia
Oswaldii, a tree somewhat like mulga; eypress pine (Callitris glauca) ; corkwood
(Halea Tvoryi) ; and western sandalwood (FEremophila Mitchellii), )

Cypress pine forests occur in some of the more sandy zoils about the town.
They are sometimes intermixed with poplar box. Western sandalwood forests of
very limited extent oecur in places near box and eypress pine forests,

Aeacia Oswaldii forests were seen eastward from the town. They sometimes
contain other constituents similar to those of the mulga serub, Poplar box forests
intermixed with silverleaved ifronbark and deacia Oswaldii were also seen in a
direction eastward from the town.

Forests composed almost exelusively of the Coolibar (Euecalyptus mierotheea)
ocenr westward from the town in the low country near the Warrego River,

_ The woody vegetation on the hanks of the Warrego River is composed of the
viver gum (Ewcalptus rostrata) and the eoolibar, Nearer the bed of the river n tea-
tree (Melaleuwca lHnariifolia var, trichostaohya) grows.

Forests composed of gidgee (dcacia Cambagei), ocenpy fairly large areas to the
north-west of the fown, and appear to be an secompaniment of the black soil which
Mr. 1u. C. Ball deseribes as Rolling Downs (Marine Cretaceous).
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Phaote.: W. D. Franeis.

Prate 150.

Mulga scrub, Charleville. The iarge frees on left of picture are poplar boxes.
On their right is seen mulga, which 15 eaten down in foreground by stock. The
mulga tree in foregronnd on right has grown ap ouf of reach of stock by development
of a shoot near the middle when the trec was closely trimmed.

o, 5 - ' B
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Photo.: W. D, Francis.

Prare 151,

Mulga serub, Charleville, The tree in the middle of pieture is a small eypress
pine (Callitrie glovea),

42
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Photo.: W. D. Franeis.
Prare 152,
Mulga serub, Charleville, The three trees in the middle of pieture ave corkwoods
(Hakea Tvoryi)., They are characterised by a very thick, deeply-fissured bark.

Prame 153, .t
F¥opper Test Crors. MonanL DemMoNSTRATION FARM.
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IMPROVING DAIRY HERDS—-BETTER BULL CAMPAIGN.

GOVERNMENT ASSISTANCE —MINISTERIAL ANNOUNCEMENT.

The Minister for Agrieulture and Stock (Hon, W. Forgan Smith) has outlined
a scheme approved by the Government the objeetive of which is the improvement
of dairy herds in the State. In the eourse of a recent Press interview Mr. Smith
said that for some time past the Government has been endeavouring to improve
the standard of dairy herds with a view to increasing production. The Depart-
mental Herd Testing Scheme has been fairly well reeeived. Last year 22,000 cows
were tested, and this year applications to date have been dealt with involving
11,000 dairy cows. The scheme has been designed for the purpose of demonstrating
to the farmer the profitable and unprofitable eows in his herd. ‘It is recognised,
however,’’ continuned the Minister, ““that more than this is necessary, and following
on Government policy, Cabinet has approved of a scheme whereby assistance will
he given to dairy farmers to purchase pure hred bulls, Subject to certain conditions,
the Department of Agrienlture will make available to the approved purchaser of
an cligible bull a subsidy of 50 per cent. of the purchase price, provided this
subgidy shall not exeeed £50 and that the approval of the Minister is first obtained,
and that both vendor and purehaser make the necessary deelarvation to meet the
requirements of the Department.”’

Mr. Smith added that the subgidy will be available to farmers in districis that
have been proclaimed under ““The Dairy Produce Act of 1920,'7 He anticipates
that the practienl assistance which the Government is prepared to render fo dairy
farmers will be the means of inaugurating what might be termed “*A Better Bull
Campaign, ™’

The conditions attaching to the subsidy are as follow:—

1. The bull must have passed a tuberculin test by a veterinary officer within
three months prior to date of sale,

2, The bull must be in good health, well grown, and true to type.

3. The bull shall be registered in a recognised herd bock or be eligible for
herd book entry.

4, The bull ghall be not lesg than twelve months and not morve than six years
old, provided the Minister may approve of the purehase of an older hull whicl has
sired high-producing females on official test.

h. The vendor of any bull, two years old and over, must produce evidence of
froitfulness in the preceding year.

(. The vendor of any bull ghall produce concerning such bull a declaration of
health on a form to be supplied by the Department of Agriculture and Stock.

7. The bull shall be the progeny of an approved sire and an officially tested dam
which has reached the undermentioned butter fat standards during 273 days”
milking :—

2 vears and under
3 wears and under
4 years and under 303 1b. butter fat
5 years - - wu . - .. 340 1b, butter fat
Over 5 yeurs add 1/10 Ib. butter fat for each day over 5 years up to

6 years,

The purchaser’s application for subsidy shall be made on a form supplied by
the Department of Agrienlture and Stock. Any bull in vespect of which the
purchaser has reeceived a subsidy ns aforesaid shall, if requirved, be made available
for the use to other dairymen, at a fee not exceeding 10s. per cow.

The purchaser of a bull shall have the right to refuse the service of such bull
for any cows which he may have reason to believe to he suffering from (lisoase,
provided that the owner of gueh cows is unable fo produce a certificate of a qualified
veterinary surgeon to the effect that such cows arve free from disease.

The bull shall be kept under conditions satisfactory te the Department of
Agrieulture and Stoeck,

In the alloeation of gubsidy by the Minister preference will be given to
prospective buyers of eligible bulls who have submitted their herds to a butter fat
test nnder the Herd Testing Scheme of the Department of Agrieulture and Stock.

It chall not be permisgible for the owner of a bull who has received subsidy to.
resell the animal without the sanction of the Minister.

=)

230 1b, butter fat
267 1b. butfer fat

_

=11
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THE POINTS OF A CLYDESDALE.

A few years ago, in the course of an extended tour through Northern Seotland,
the editor of this Journal had the privilege of visiting many of the notable eattle
and horse studs for which Seotland is famous the world over, and of meeting
there studmasters whose names are known and whoese work is apprecinted wherever
stockmen foregather. Among the best-known Clydesdale studs visited was that of
Messrs. D. and W. Ross, of Bridgend and Dochearty, near Dingwall. Thirty-two
animals, all praetical working farm geldings and mares, were paraded for inspeetion,
together with notable sires in which were represented all the more famous Clydesdale
families. They were a fine lot and showed conspicuous evidence of the breeders®
knowledge of their job. TIn the mob every strong point of type had been cleverly
brought out and from notes made at the time the Scottish breeder’s ideag of a true
Clydesidale are as follows:—

Head—Fairly long with ears likewisc. A short, small, neat head and ecocky
ears are not gencrally in an animal of size,

Shoulders—Well set-up at top, thin at withers, An animal with good length
from the top of the shoulder to head generally arrives at good growth.

The Male.—should be short in the coupling of withers and hip-bones.

The Female.—Should possess greater length of middle.

Prary 154,—¢ Generan Warracn.”

One of the notable Clydesdales purchased by the Queensland Government for
farm-horse improvement. He was bred in New Zealand by Mr. W. Kennedy,
of Otaran, and is by * General Douglas,” ex * Studleigh Queen.”™

Comparison.—As compared to a Shire horse with a leg at each corner and
thighs bulging out from body, the Clydesdale's legs should be well knitted to the
body without any prominences. An animal set in ‘‘bulldoggy '’ form is not a good
mover. In Clydesdales more regard is paid to the body of the animal. The male
should have a good forearm. In the female it should not be as largely developed.

Legs.—The animnl should have a great knee-joint, tendons well back of bone,
well-shaped pasterns, a good open foot, round and shapely and wide at heel.
Knee and hock joints should be large and cleanly ent. The “*feather’’ should
spring from the back of the leg and should be silky in texture. Nature ean be
assisted by eareful breeding. Long toes are a right development, but when they
are too long the foot narrows. Heels should be brought down, frog to reach the
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ground, throwing foot gently out. There should be plenty of room at the top of
the coronets.

Body—There should he great depth of rib, quarters of fair length, thighs
with plenty of musele, and down, narrow across hock joint, not too much bane,
veally flat and clean below hocks, the hind pastern rvather longer than fore, hut
this can be overdone.

Paece—The animal should walk with grace, freely, and with long step. Action
should be perfectly straight, with no twisting. In well-bred animals the soles of
the feet should Dhe seen when walking, and forelegs should be in a straight line.
The Clydesdale is naturally an aetive breed, with good, elean action. In trotting,
the foot should be lifted straight and put down straight. Exaggerated action is not
desired.

The Stallion—Unless a sire of good character and breed-type is used it ig
idle to expeet a get of good class. Like any other breed, conformation—i.e., the
whole make-up of the anmimal, should be pleasing, with each part smoothly merging
into the other, so making for evenness of line. Iach part should be in proportion.
A horse of good size is desived provided that mere size has not depreciated other
essentinls—viz., goundnesy of limb, quality and character,

Seottish breeders have produced an animal with long hair practically eonfined
to the vear tendon, with a nice *‘spat’’ vound the hoof head.

Prare 155.—CorriEpALe Ews.

Crampion Rovarn NATIONAT AGRICULTURAL SEHOW, Brissanm, 1925. Toe Propeprry
oF Mz, J. H. Famgrax, « Marixya,” Campoova, Darcizeg Dowss.
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Photo.: @. B, Brooks.]
Prare 156.—Prane CreEEk CENTRAL Svucan Minn, SARINA.

Photo.: . B. Brooks.)

PraTe 157, —Mornasses Tavg vsper CoxsTrucTiON (90 PEET DIAMETER, 10 rErT
HIGH) —PraNe CrEex CeENTRAL SUGAR Minn, SARrINA.
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Photo.: . B. Brooks.]
Prare 158.—Comrrerep Monassks Tawg, Prane Crepg Svear Minn, SARINA

The tank which is 00 feet diameter and 10 feet high, is to store surplus molasses for use in
power alcohol production.

Photo.: G. B. Brooks.]
Prate 159, —UxpoapinG First Laron CoNSIGNMENT oF CASsAvA FROM JAVA, AT
Sariwa, 23rp NovEMBER, 1925,
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Photo,: G. B, Brooks.)
Prame 160.—Insrecrion or Cassava, Corming iNto Sets, &¢., AT Praxe Crepx
CENTRAL MiLL, SARINA,

PraTe 161.—CorriepAne Ras.

CuanperioN Rovan NATIONAL AGRICULTURAL SHow, Brispaxs, 1925. Tee ProrerTy
oF Mnr. J. A, Farrrax, “ Mannva,” Campooya, Danning Dowxs.
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MARKETING PIGS IN QUEENSLAND-VII
E. J. SHELTON, H.D.A,, Instructor in Pig Raising.

The marketing of his products is claiming much closer altention from the
mam on the land, and in this series Mr. Shelton deseribes how pigs arve hand!ed
at the selling end. In previous instalments several marketing systems with
which Queenslanders ave Jamiliar were reviewed, and in the seventh article
are many points of equal interest to the wide-awale pig-raiser—Ep.

The ultimate suceess attending the venture of the farmer who sets out to
produce and market pork or bacon pigs in this State will very largely depend upon
his ability to earry on satisfactorily under a variety of cireumstances, some favour-
able, a great many adverse, and some altogether uusatisfactory. e will need to
carefully study his losses and endeavour to climinate as many of them as possible.
The objeetive in this article is to illustrate ways and means of overcoming some of
the losges from which the individual farmer, as well as the industry as a whole,
suffers.

These points have all heen emphasised by one or other of the various bacon
curing concerns in this State, and ave therefore the studied opinion of men who are
actually handling the pigs both in transit to the factories and during the proeesses of
manufaeture and delivery for sale.

They cover a great deal of ground, but are, nevertheless, of very considerable
importance in the development of the industry. Some of them, indeed, have heen the
subject of special pamphlets and articles hy authorities in other parts of the world,
as well as by the writer of this series, and are theretore worth diligent study on the
part of the pig farmer,

Beginning at the production end of the journey to the consumer it will be well to
emphasise a number of these losses—

(1) Losses due to unsatisfactory breeding stock, to the use of erossbred and
mongrel hoars and to sows of no known breeding, and to inbreeding—the
result frequently of purchasing stoek from neighbours who have no reeords
of the breeding of their animals; or from purchasing indiseriminately
at pig sales on the prineiple of “*appearance’ only, and anything so long
as it is cheap.

(2) Losses due to inexperience, to improper foods and feeding, to insufficient
food, and frequently also to overfeeding on fat-forming foods and foods
of a very oily nature, such as peanuts.

(3) Losses due to insanitary piggeries, to low-lying, wet, or damp yards and
sties, and fo unsuitable pig sty buildings generally.

(4) Losses due to disease and abnormal eonditions—particularly to such
digeases as tubereulosis frequently the result of a weakened constitution
oceasioned by improper eare—neglected coughs and colds, pnenmonia
(pants), pleurisy, or other bronehial or lung troubles, infection by baeteria
of other diseases, parasitic infestation both internal and external.  Losses
due to improper castration and to complications—these are very serious,
and ave forming the subject of a special illustrated pamphlet on the proper
castration of pigs, which will be available in January.

(5) Losses due to weaning pigs at too early an age, and to the sale of weaners
six to eight wecks old in saleyards as storve pigs; pigs which, nnless very
earefully handled, will fail to mature to advantage. Many losses are
due to farmers offering for sale al pig sales animals whieh they know to
he bad doers, and of whose health and constitution they have very grave
doubts.

(6) Losses due to a lack of knowledge in so far as aetual marketing iz
concerned. Many pigs reach the factories underweight and in very poor
condition. Many are overloaded with fat. Quite reecently many very soft
“peanut-fed '’ pigs have been marketed. These have bheen nsatisfactory
and unprofitable,

(7) Losses due to lasck of proper exereise during fattening period, and to lack

of sufficient green food (flesh formers) during this period.
Overfeeding immediately before despatch has proved disastrous on many
oceasions,

(8

o
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(9) Absence of watering facilities whilst in transit.

(10) Slowness of trains carrying live stock; excessive bruising and damage to
careasses e route from farm to faectory. These form the subject of a
number of special recommendations herein.

The deaths which actually take place under the eyes of the buyers at saleyards,
trueking stations, &e., chiefly arise from overfeeding shortly before delivery at yard.
Other causes of deaths at yards would arise from absence of proper loading facilities
at the farm, bad handling during unloading, unsuitable wagons and exposure to heat
on the way to the sale or trucking yards, and fighting at yard and consequent over-
heating.

Speaking generally, losses by death in transit have been greater with pigs trucked
long distances than those travelling short jomrneys; greater during hot weather than
cold; greater with weighty fat pigs than with small or porkers; greater with erowded
trucks than with unerowded {rueks,

Losses Due to Unsatisfactory Breeding Stock.

Experience gained as o result of an extensive tour through many of the pig-
raiging districts of this State demonstrates that there is abundant scope for
improvement in the class of breeding sows kept om our farms, and in the use of
better sires, though in very geenral terms it might be definitely stated that our
pigs as a whole compare very favourably with those produced in the other States
of the Commonwealih., Tt iz unforfunately not an easy matter to bring about
this general improvement in the quality of our breeding stock, for it requires hoth
time and money and a great deal of experience to do these things. Stud farms
from which hetter type breeding stoek ean be purchased ave comparatively few
and far between; those breeders specialising in this class of stock report a rapidly
inereasing demand, they have been hard pressed to keep orders supplied, but in
many instances thongh the demand warrants if they have not had the necessary
capital to finanee extension of their operations, for with themw as with most other
pig farmers the piggery is but one branch of the farm’s activities. It is, however,
good to mote that there is an inereaging demand for better hreeding stoek, for the
foture of fthe pig industry depends entirely upon the suceess of those engaged
and those contemplating engaging in the industry now. Crossbred and mongrel
boars have been and ave still being used far too freely. Home farmers do not
appear to know that the use of a crosshred or mongrel sire is disastrons even though
the animals themselves may look quite ‘*O.K.7" Their use on mongrel sows or sows of
ne known breeding certainly spells disaster, while a farmer would be extremely
foolish to mate a erossbred or mongrel boar to a sow of good breeding and type.

In pig-raising as in every other voeation the best and only the best should
he considered if good vesults are to be expected. The writer will be pleased to
assist any farmer in this direetion either by the person selection of breeding stoek
or by putting them in foueh with breeders who have reliable stock for sale. A good
deal has been done on these lines during the past two years, but ample opportunity
offers for a further extension of this serviee. Details of stoek we know to be
available for sale will be willingly supplied at any time,

One of the seerets of suceess in pig raising is the selection of breeding stock
from large, thrifty, healthy, and profitable litters, and from stnd breeders who ecan
give a health declaration and a correct reecord of the breeding of their animals
with every pig sold. The indiscriminate purchase of breeding stock at pig sales on
appearance only, or because they happen to be “‘going cheap,”” is to be strongly
condemned. Quite reeently the writer visited a stud from which a number of stud
animals had been distributed. About this time a consignment or two of eulls in
the form of barrows, badly teated sows, &e., had been sent to a co-operative bacon
factory with the result that the manager advised that ecertain pigs and several
‘theads’” had been condemmned on aceount of the presence of tuberculosis. This
farmer remarked quite innocently that he intended sending his next lot of pigs
to the loeal saleyards, where either pork or bacon huyers could operate or where
they conld be sold ““under the hammer.’”’ One could quite imagine farmers
““hopping in’? and purchasing sows from this consignment if they happened to
meet a falling market or if competition was restricted and prices were lower than
usual. This surely emphasises the necessity of giving ecareful attention to the
selection of breeding stock if one hopes to sueceed.

Get the Pure Bred Idea and Keep Better Breeding Stock.

The writer has been approached on many oceasions when attending pig sales
by farmers anxious to purchase breeding stock., Their requests arve generally for
a general inspection of the boar or sow to see if he or she iz good enough for the
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purpose. The first question put to the farmer is usually to aseertain what know-
Jedge he has of the particular animal under inspection. Whether it is from a
veliable healthy herd, whether it is a good doer, likely to continue developing till
it reaches mafurity, whether it is from a large thrifty litter or whether it is one
«of three or a similar-sized litter, whether it carries any guarantee of breeding, &e., &e.
These are all important guestions which the seller should be preparved to answer
promptly and willingly if he is a genuine seller. The questions speak for themselves;
sometimes a sale rvesults, more often the farmer is advised to look elsewhere for
the purchase of his breeding stock as the risk of indiseriminate purchase at pig sales
is too great for the struggling favmer. :

Price should not he the only eonsideration, for a good breeding sow or an
aetive vigorous prepotent boar is worth far more than its ordinary ‘“meat’’ value.
"T'his is a most important point which should not be overlooked.

Losses Due to Inexperience, and Improper Foods and Feeding.

The whole subject of foods and feeding is one worthy of the most serious
consideration on the part of the pig farmer. It is hoped in due course to have a
complete treatise available on this subject, meantime the pamphlet entitled ‘¢ Pig
Raising in Queensland’ earrvies a good deal of useful information. This pamphlet
with others referred to elsewhere in this issne may be obtained on applieation to
the Department of Agrienlture and Stoek, William street, Hrishane,

The three outstanding features of successful pig raising are:—

(1) Knowledge of the job, personal attention to all delails of management,
relinble breeding stock and a good farm.

(2) Efficiency in all operations, keeping an ever-watchfnl eye on the growth
and development of each animal, studying cavefully the ecosts of produe-
tiomn.

(3) Co-operation in developing the industry, in the production of all food
supplies on the farm, in the marketing of the stock, and in uplifting
the industry by co-operating with the Department of Agriculture and
Stoek in its efforts to keep disense out and to place the industry on a
snecessful basis.

These words written two years ago as an introduction to the pamphlet ©‘I*igs
for Profit’ appenr truer than ever to-day, espeeially in so far as they refer to
the growth of the food supplies on the farm, and to co-operative effort in building
the industry up. During recent months, however, a good deal of trouble has been
experienced in some districts as a vesult of growing too many peanuts, or at any
rate feeding pigs too heavily on peanuts during the fatfening stages. This has
been the direct cause of heavy losses from soft oily pork, meat and fat which would
not ¢ set?? or firm up no matter how long it was kept in the chilling or curing rooms;
and for which very low ‘‘small goods’’ price has had to be accepted to elear
supplies.

This subject will form material for a special article in our next issue. Tt is
one of the utmost importance.

The two outstanding faults in Queensland bacon pigs during the past two years
are:—
The pigs are being held too long on many of our farms, thus they arve over
the profitable limit in age when marketed.
They are too fat and too heavy for the cuvers and for the best loeal and
interstate trade, thus they are less profitable to the farmer than they
ghonld be.

The remedy lies in a better knowledge of the subject of feeds and feeding, and
{the balaneing of rations with the judicious use of ample supplies of green food
and an abundant supply of fresh drinking water.

Losses Due to Insanitary Piggeries.

An illustrated pamphlet dealing fully with the construetion of pig-sty buildings
is in eourse of prepavation and will, it is hoped, be available early in the New Year,
for the subject is one of very considerable economic importance in the production
of both pork and bacon pigs as well as of pigs for breeding and sale purposes
generally.

Certain it is that the losses from causes outlined here are exeeedingly heavy
in every part of the State, many piggeries are situated in low-lying, wet, or damp
places totally unsnited to the purpose; others have heen in uge continuously for so
many years that they have become veritable bog holes in wet weather and extremely
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dry dusty spots when the weather is more favourable; the pig pens are frequently
erected in the lowest portion of the yards and very soon become quagmires when
heavy rain falls. Many piggeries are but tumbled down, unsightly, and insanitary
struetures in which it 1= with the utmost difficulty that the pigs are eonfined at all.
Quite recently one farm was visited on which the pig pens were low dark structures
with a log fence scarcely 2 feet high. Just as it happened the boar had broken
out and or our arrival the farmer was giving the boar a good thrashing with a
lengthy stoek whip, vemarking the while in rather raucous langnage that the next
time he dared to get out of his pen he would get a bullet in Lis skull. One could
not but help feel that the low tumbled-down fenee was nothing but an invitation
to the animal to seek a better home on his neighbour’s farm where the buildings
were of a much better type. Pigs will be ‘‘pigs,”’ I suppose, and it is but natural
for a boar to seek wider range, and unless the pen and its feneing are of a
satisfactory nature the results will never be good.

It is unfortunate that we are compelled to admit that the pig sties on most
of onr farms arve quite unsuited to the job, though it is satisfactory to note that
during the last three or four years considerable improvement has taken place in
this as in other branches of the pig seetions on many farms.

The whole subjeet will, however, be dealt with in as complete a manner as
possible in the *‘Constroetion of Pig Sty’' pamphlet, copies of which will be
available gratis at an early date.

Losses Due to Disease and Abnormal Conditions.

The following figures taken from the Annual Report of the Department of
Agriculture and Stock for the year 1924-1925 show the position in regard to trade
losses as indicated by result of inspection of eareasses at Queensland Bacon
Factories,

Return of swine slanghtered and condemned at bacon factories in Queensland
for the year ended 30th June, 1925,

Carensses and Portions

Swine Slanghtered, . Condemned. | Disease, Percentage.
| 861 earcasses g ; Tuberculosis .. e 416
8,826 heads .. .. | Tuberculosis .. oo | 4273
206,505 ... e | 625 heads .. .« | Abscesses e | -302
7 forequarters ..  Abscesses e "o <0016

Return of swine slaughtered aud condemned at various country slanghtering
establisliments,  This list is compiled from returns furnished by permanent officers
of the department performing slaunghtering duties at the following centres:—
Brishane, Toowoomba, Ipswich, Gympie, Maryborongh, Bundaberg, Rockhampton,
Mount Morgan, Townsville, Warwick, Charleville, Bowen, Roma, Dalby, Clermont,
Barenldine, Cloncenrry, Springsure, Gladstone, Mareeba, Longreach, [Normanton,
Charters Towers, Mackay, Gayndah, and Beaudesert (vide report of Chief Inspector
of Rtock).

Swine slanghtered and condemned at country slaughtering establishments for
year ended 30th June, 1925,

Swine Slaughtered. I I»m.: ﬂ,‘,‘f,? 'E?:,?"?f,ﬂml, Disease, Percentage.
( | 126 earcasses .. .. | Tuberculosis .. sis 376
845 heads - oo | Tuberculosis .. s 2-534
9 carcasses .. .. | Abscesses o s -026
134 heads i .« | Abscesses % s -401
| 4 carcasses .. .+ | Emaeciated % o 011
33,340 i i € 3 carcasses .. .. | Pleuro-pneumonia .. -008
1 carcass i o | Dermodex e s 0029
1 carcass .. .« | Decomposition o3 0029
1 carcass .. .+ | Bruised. . = - 0029
1 forequarter .. | Gangrene . vir ‘0014
\| 6 heads o .. | Unwholesome .. o 0179

- |

1t is difficult to estimate the financial logses the result of these condemmnations.
They arve heavy enough to warrant greater care and attention to the matter of
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selection of farm and building sites, selection of healthy vigorous and profitable
stock, proper eare and attention to all matters connected with feeding and nmanage-
ment, and greater cave in marketing the animals when ready for slaughter.

These returns, after all, only indicate the actual losses the result of con-
<demnation, but it would appear that the losses to the industry and indirectly to
the individual farmer are muech heavier, including the result of excessive bruising
in transit to market, and deaths in h"l!‘l‘ilt (which fortunately arve very light
considering the long "distances over which pigs ave trucked duoring the warmer
months of the year).

The economie losses the result of the infestation of animals by both external
and internal parngites are also heavy., These will be dealt with in pamphlet form
during the coming year in the hepe that our losses may be cousiderably reduced by
having a better knowledge of the life history and effects of these parasites,

Losses Due to Improper Castration.

As indieated above these losses are very serious and are forming the subject
of a special illustrafed pamphlet on the “‘ Proper Unstration of Pigs,”’ a pamphlet
it is hoped to have available early in January, 1926,

Discussing this matter recently with one of our Meat Inspectors he stressed
the urgeney of improving the methods employed in the castration of male pigs,
for le stated our losses must run into 1 per eent. or more every week. With some
factories treating 1,000 or more pigs per week 1 per cent, means ten pigs or

(1

§

Prare 162.—Pnorocrarn or Ham, Sang VALUE OF WHICH HAS BEEN REDUCED
MORE THAN 50 PER OENT. AS A RESULT OF IMPROPER CASTRATION,

The portion marked = A" represents abscessed areas, which would have to be cut
away before this ham was ¢ passed ™ as fit for human consumption.
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portion thereof—a heavy loss indeed through a simple operation, which, if properly
performed leaves no ill-effect, nor does it injure or check the growth of the animal
at all if performed when the pig is six weeks old—the correct age for ecastration
in pigs.

The illustrations in the ‘‘eastration’’ pamphlet will clearly show how these:
logses are sustained, and will very elearly emphasise the necessity of learning to
perform this operation correetly before attempting same on any pig exeept it be o
porker killed for consnmption on the farm. The writer will willingly arrange
practical demonstrations in castration on a porker killed for farm use at any
convenient eentre in the course of his travels through the State. L.P.A. secretaries
please not for future aftention,

Dealing with the subject of losses due to deaths of pigs in transit and througls
exeessive bruising, &e., the following information was supplied recently by one of
the bacon factories operating in Southern Queensland, this information speaks for
itself and emphasises again the urgeney of the instructional eampaign among pig-
raisers of this State. An excerpt from thiz letter reads as follows:— ‘For your
information I beg to advise that from the Ist January to 30th June of this year
93 pigs owned by us died either in transit to the works or very shortly after their
arrival there:; 78 were condemned, while we have had no less than 722 bruised
hams and 559 broised flitehes in that period. There are many causes, of course, to
whieh bruising may be aseribed as well as the deaths in transit, . i

Prare 163, —Axoraer Ruinep Has.

The area marked =B " is abscessed to such an extent as to necessitate cutting
deeply into the fleshy portion of ham to remove all traces of this damage.
Improper castration results frequently in serious abscess formation in this
portion of the carcass.

Another factory had this to say: ‘“What pigs we are unfortunate enough to
lose are eauseil through wot having proper trucking facilities. If the frueking
yards, &e., were attended to the Joss of pigs would be nearly nil. . 4

Another smaller factory wrote on these lines:— ‘In re losses through deaths
in trueking we have had very little troubie in this direction, and what few losses
we do sustain ave chiefly eaused through over-crowding in bot weather. Round
about our distriet we ave particularly fortunate in respeet to condemmations. We
have occasional heads condemned, snd on rare oecasions havae the misfortune to
have a hody condemned. About the only cause of condemnation here is tubereulosis.



Prare 164,

This Photograph illustrates very strikingly the serious effects of bruising and damage in transit to the factories of pigs of various
weights, in both prime and lean condition. The Meat Inspector is compelled to eut away all abscessed, bruised, or etherwise damaged areas,
and as may be noted his knife has been at work on these carcasses. The animal value hias in every instance been reduced very considerably
a8 # result of this rough handling, Tt behoves every farmer to see that his pigs, or those of his neighbours who might be trucking at the
game time, are handled more carefully than was the case with the pigs fllustrated.
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Other complaints ave practically unknown to us. At fimes we have a good many
Josses through Dbruising, and as those in charge of loading arve generally careful
men the only reason we can assign for this is either carelessuess in loading on the
part of the farmer when he is taking his pigs to sales, or to knoeking about
reeeived in transit per rail.’’

These letters are worth carveful study. They are the studied opinions of men
actually handling thousands of pigs each year in both Central and Southern
Queensland.

The following iz the preliminary dreaft copy of a special notice which is to be
exhibited in the form of a printed ealico notice at all pig-trueking stations and
railway sidings where pigs are loaded into trucks, for the intormation of pig raisers
generally.

Thig notice has hean approved by all of the Queensland Bacon Factories, and
also by the Commissioner for Railways, and it is hoped as a result that the
information thus breadeasted will be of permanent value to the industry, for certain
it is that our losses due to deathg in transit and to excessive bruising arve heavier
than they ounght to be.

Losses Due to Injury in Transit.

Queensland bacon-curers affiem that the pig farmers of this State suffer loss
to the extent of thouwsands of pounds sterling annually through careless handiing of
fine pigs dn transit to market, this the result of excessive bruising and damage, deaths
i tronsit, 4.

Your attention is specially drawn to the following general recommendations :—

Remember that the great demand new is for prime light to medium weight
fleshy bacon pigs.

Hee that your pigs are properiy fed and ‘‘topped up’' on grain food for
goveral weeks before marketing,

Give your pigs ample exercise during the growing and “‘topping up’’ stages.
Do uot keep your pigs closely confined in small sties, as this is condueive to over-
fatness and to soft flabby fat.

Allow your pigs eclean drinking water at all times and provide shade and
protection from the effects of the weather.

Bo earveful to market at corveet weight; you should weigh your pigs regularly
and acenstom them to being handled and driven. Ask vour factory for their current
sehedule of weights and prices.

Avoid beating the pigs with whips, rods, or sticks; every time yon strike them
you infliet a bruise which reduces the animal value.

Do not feed your pigs on the morning of despateh, they travel better on an
empty stomach, but provide plenty of clean water. We are endeavouring to have
the railway autherities provide water troughs and water at all pig-trucking stations,
and, if possible, for water to be supplied en route to destination,

Co-operate with your neighbours in arranging assistanee at sale and trucking
time.

Pirebrand your pigs with your regisiered firebrand. Bar marks and ear tags
have not proved satisfactory; the factories prefer fire branding.

Be certain that the factory receives early adviee #¢ vour consignment, the

numbers, grade, brand, mark, and time and date loaded. IHand a written statement
to the buyer or official loading agent.

Co-operate with tlm_Rail\\'ay Department and the factories in their endeavours
to deliver your pigs at destination in the best condition possible.

Use purebred boars only and sows of the best breeding you ean obtain in
produeing your pigs and buy store pigs only from reliable sources.

Help us to help you suceeed in the industry.

Write to the Department of Agriculture and Stock, Brisbane, for all available
information on the subject of pig raising.

Tssned under the authority of the Department of Agrieulture and Stock,
Brisbane, Queensland, 1925,



1 DEkc., 1925.] QUEENSLAND AGRICULTURAL JOURNAL, 617

Prare 165,

BACON PIGS FIREBRANDED WITH THE REGISTERED BRAND ‘é’
NorE REMARKS RRGARDING PosITION OF FIREBRAND.

A is the position preferred by factory managers, i.e., just off the top of the shoulder, yet
not too far down side. B is also a good position, bub being on the point of shoulder blade the
Brand is liable to slip and blur. © is not a good position, though it is preferable to D, which is an
awkward position if the pig squats down on its haunehes, ag it probably would do if in a erush or
among other pigs, B s In a bad position from the factory point of view, while T is decidedly bad.
The positions marked G and H, or in fact anywhere on the loins or hindguarter, should not. be
selected as the site for the brand as the tendency is to damage the ham. the most valuable portion
of the carcass. Great care should be talken to mark the pigs in the correct position and to have
the brand at the correct heat before applying. Where plgs have a coarse heavy coat of hair it
would be preferable and mueh more effective to have a pair of horsehair elippers to elip the hair
“off the spot before applying the brand. This may seem too mueh trouble to the busy farmer, but
it means a great deal to the factory people to have clean, attractive, readily distingnished brands,

43
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Prate 167.—Corrox Raroonmp ar Garron ColLnGe.
(See letterpress, p. 523.)

Prare 168.— Garroxw CoLtegE—ANNUAL COTTON.
(See letterpress, p. 523.)
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Prame 169.—Cartivre REsEarcn FarM—Duraxao Corros Crop, 1924-25.
{See letterpress, p. 523

Prare 170.—Corron ar Carmpe—Suowrng Corrmer SPACING.
(See letterpress, p. 532.)
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RAINFALL IN THE AGRICULTURAL DISTRICTS.

TABLE SHOWING THE AVERAGE RaixraLt vor THE Moxtu oF OCTORER, IS THE AGRICULTURAL.
Drspriors, rocerner with Toran Ramwranns purise Ocroser, 1925 axp 1924, vor

COMPARISBON.
AVERAGE Toran | AVERAGE | Toran
RATNFALL. RAINFALL. RAIRFALL. RAINFALL.
Divisions and Stations. No. of Divisions and Stations, | | No. ot
| ey, |Yenrs*| Oet, | Oct., | Years' | Oct, | o0,
| Re- | 1924, | 1925, | Oet. | TR’ | 1924] | 1985,
cords. | cords.
= —|——]—
North Coast, South Cowst— ‘
In, | | I | I, continued In. In. | In,
Atherton ... | 006 24 | 1‘02| 0-11 || Nambour ... 306 29 524 | 170
Cairns .| 192| 43 | 058 | 025 || Nanango ... 288 43 | 701 o007
Cardwell .. | 2304| b2 1119 ... Rockhampton 187 38 | 1'84] 070
Cooktown ... | 1409 49 058 | 0407 | Woodfor | 262 38 | bvd
Herberton ., e | 094 88 0:70 | 0°06
Ingham ... | 168 88 | 17| 012
Innisfail ... e | 288 M 086 | 462 || Darling Downs,
Mossman .., 2‘91i| 17 054 | 263
Townsville ... W | 180 54 3409 | 0009 Dalby | 208 B3 259 | 022
‘ Emu Vale v | 2220 29 | 239 030
Jimbour .. .. 191| 37 | 410| 022
Central Const. | Miles e | 2006 40 G624 | 019
Stanthorpe we | 262 52 437 | 060
Ayr ... .| 106 B8 800 . Toowoomba 261 | b8 20112 038
Bowen .| 1'10| 54 396 | 006 | Warwick ... 2:33| 60 ‘ 2:38 | 009
Charters Towers ... | 071 43 146 | ...
Mackay ... | ¥VBl| bé | 042 0713 |
Proserpine .. | 10891 22 | 58| 017 | ‘
Hb, Lawrence | 181 B4 ‘ 166 | 006 Marano.,
Roma .. .| 1'S1| 51 | 420| 036
South Coast. |
Biggenden ... “| 236| 26 648 0“%' State Farms, de. |
Bundaberg ... we | 206 42 175 | 0'61
Brishane ... | BT T4 163 | 0985 || Bungeworgorai ... | 1'64| 11 61| 021
Childers ... | 251 30 784 | 0066 | Gatton College ... | 2'12| 26 170 | 0414
Crohamhurat w | 3061 30 6:34 | 138 || Gindie o o | 14| 28 396 016
Esk ... 4 247 | 88 276 | 039 || Hermitage | 1981 19 242 | 044
Gayndph | 241| b4 496 | 0°16 || Kairi | 19| 10 002
Gympie 2:73| 86 | 511 | 131 | Sugar Experiment | 1'70 | 28 | 046 ...
Cubooltura ., 288 | B8 347 | 061 Station, Macka; ‘
Kilkivan 264 | 46 B49 | 018 | Warren ... e | RS T 348 | 067
Maryborough 26G| 53 | 427 082

Nore.—The averages have been compiled from official data during the periods indieated ; but the
totals for October this year, and for the same peried of 1024, baving been compiled from telegrphic

reports, are subject to revizlon. )
GEORGE G. BOND,
Divisional Meteorologist.

THE NORTHERN PIG BOARD.

Subject to a poll on the guestion, it is the Government’s intention to extend the
%Perations of the Atherton Tableland Pig Pool Board until 31st Deeember, 1930.
he proposed nmew board will not only apply to the Atherton Tableland, but will
include the Petty Sessions Distriets of Atherton, Herberton, Chillagoe, Cairns,
Douglas, and Mourilyan, and will be known as the Northern Pig Board, The board
to deal with the eommodity will consist of five representatives of growers and ono
appointed by the Minister. Any petition for a poll to decide whether the proposed
board shall be formed must be signed by at least fifty growers, and must reach the
Minister before 12th December. Nominations for growers' representatives on the
board will be reeeived up to 12th December, and each nomination must be signed by
at least five growers of pigs.



622 QUEENSLAND AGRICULTURAL JOURNAL., [1 Drc., 1925,

General Notes.

The Royal Society of Queensland,

At the last ordinary monthly meeting of the Royal Society held in {he Genlogy
Lecture Theatre of the University, the President, Prof. R. W. Hawken, B.A. M E,,
M. Inst. C.E,, was in the chair.

The meeting, t¢ which the publie was invited, was devoted to the celebration
of Huxley’s Centenary. The following addresses were given;—

Huxley: Personal Characteristies, by Mr. Heber A. Longman;
Huxley: The Biologist, by Professor L. J. Goddard;
Huxley: The Edueationalist, by Professor J. P. Lowson.

The various aspeets of the life and work of Thomas Ienry Huxley were dealt
with in an interesting way by the thrae speakers, and the addresses vere greatly
apprecinted by the large audience.

For Profitable Horse-Breeding.

A horse-breader may have frst-class marves, and he may breed them to sires
above the average, but unless he renlises the importance of gemerons feeding to
the brood mares and feals his efforts to produce good, well-developed horsos will
be sadly hampered. Feeding should he regarded as of equal importanee {0 breeding,
hut we know that it is far from being recoguised, and as a result of the negleet to
feed breeding stoci and the growing animals our markets to-day are over-supplied
with undersized animals for which there is no demand. This is why many brerders
cannot command payable prices for the horses they raise, and then they say, ‘‘horse-
breeding does not pay.”’

Horse-breeding will, and does, pay the man who uses good breeding stock and
who does not grodge giving chafl or grain to the brood mares and foals, espeeially
during the winter or in dry seasons., It has hecome a saying that ‘“the cheapest fuel
is that grown on the farm,”” and a breeder shocld reserve a liberal supply for his
horses, which should produee all the farm power he requires, while his surplus stock
will help to add to the profits of lhe farm,

Sources of Nitrogen—The Action of Soil Organisms.

Although leguminous plants are most widely known as enviching the soil in
nitrogen, which they obtain from the air, it is of interest to note (says a writer in
the South African ‘“ Farmers’ Advoeate’’) that there are other sources by which free
nitrogen may be drawn upon and deposited in the soil for future use. Experimenters
are realising that there is evidence that leads to the belief that the direct fixation
Ly bacteria, independent of legumes, is by far more important than it was thought
10 he until recently,

Observation has certainly shown that seil which is eultivated without the aid of
legumes may hold its mitrogen confent fairly well, and this points to the conclusion
that the direct fixation of nitregen independent of legumes is of very great signifi-
canee, and possibly the greater factor concerned with the process of the fixation of
nitrogen.  We thus see that the whole problem of soil fertility is inextricably inter-
woven with the aetion of micro-organisms,

From the origin of the soil, then, through its use by plants and the subsequent
destruetion and change of their original econdition, every step is associated with the
action of these organisms.

In the future the problem of the proper treatment of the soil by the agriculturist
may become to a large extent one of the control of these infinitesimally small soil
workers, and he may have to learn how to stimulate the aetivities of those which are
desirable in the maintenanee of a supply of plant-food in the soil. Cultivation,
assoeiated with moisture and warmth, is the means of assuring this. Therefore, the
thorongh culfivation of the land increases soil fertility.
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Electrical Treatment of Seeds.

Various experiments to test the ntility of electricity in crop production have been
earried out at different times.

In eonneetion with the treatment of seeds, several kinds of vegetable seeds have
Leen tested, but with negative results. There is local evidence o show that in some
-cases elentrlcn]]v treated tomato seed has taken longer to germinate than untreated
seed. In one ease the electrically-treated seed germinated in fourteen days, while the
untreated seed germinated in five days,

The question of eleetricity in relation to plants and plant growth is at present
undergoing investigation in different parts of the world. The latest available results
are to the effeet that seed treatment has no appreciable effect on the subsequent
character or yield of the plants. In most instances the seeds were immersed in an
selectrolyte of brine, and subjected to the action of the ecurrent. The high-tension
electrie diseharge, ]m“ever has resulted in increased yields of a number of erops
when treatment was apphed continuously throughout the growing season.

Claims have been made that seed treatment by electrieal means has resulted in
marked ehanges in the subsequent crops, but fhese have not been substantiated in
carefully condueted trials, and the matter is for the present in the experimental stage.

Grazing of Stock—The Danger of Overstocking.

It may be lail down as a rule to which there is practieally no exception that
‘the inerease in the risk from disease neeasioned by overstocking is out of all propor-
tion to the inerease in the number of stock added to those already on a given area.
Thig inerense in risk invoives three types of disease—intestions, parasitie, and
dietetie. The chaneces of infectiovs disease spreading is, of courge, obviously sreater
where animals come into more dirzet eontact with one another, and the longer
sueh contact iz continued the greater the risk. Since in most instances of parasitic
‘infestation the eggs or embryos of the parasiteg arve pagsed out of the animal with
the faeces, it is equally obvious that the more stock are crowded together the morve
they will tend to become reinfected with the parasites.

Dietotie diseuses are in most instances only to be expected when overstocking
is continued for a ldng period; such diseases are sometimes so delayed in treir
appearance, and the exhanstion ef the soil by overstockivg is also so gradual that
it is difficult at first sight to conreet the two, bui the conneetion undoubtedly exists.
This refers to overstocking of a whole holding., It is, of course, often economically
sound and wise from a health peint of view temporarily to overstock some portion
«of a holding, even to a very marked extent, and then to allow that portion a rest
from stocking. Changes such as this practice lead to benefit both of stock and
pastuves,

The danger from erowding many stoclk tcge*her on small areas is most warked
in the case of young sto(,k—q)mtwulnrlv calves,  Coneerving fhe dangers peenline
to grazing on eerfain types of country, mention may be wade of paddochs particu-
larly subject to blackleg, of swampy "and low-lying eountry likely to faveur the
«development of parasites, and of  small areag on which certain markedly noxious
plants may be growing. In dargerons aveas of the fivst type, spelling, or better
still, cultivation, have been found beneficial; ia the second, draining, cultivation,
and fencing off may be utilised: and for the third, either the cutting of the plant
or the interference with its accessibility for stock. When the last-named measures
are impracticable, mueh logs may at times be saved if, when the stock first get on
to the area they ure watched ecavefully, and instantly removed on the first sign
of sickness. Imstances, too, are not wanting where loss has foliowed the deliberate
disregard of warnings issued by eompetent suthorities.

"Water on the Dairy Farm - Some Labour-saving Suggestions.

Dairying is frequently made considerably more arduouns than it need be, poirts
sout a writer in the New South Wales *“ Agricultural Gazette.’” It must be admitted
that farmers, as a whole, do not take advantage of the many labonr-saving devices
whieh are available to them. Many, no doubt, eannot afford "them, but it is equally
true that many others ean who still persist in the old laborious’ WaYs.

The first essenvial on a dairy farm is a plentiful sup[aly of good wator, both for
use by the stoek and for use in washing utensils, floors, &e. For the latter PUIposo, it
saves many hours work, and the walking of many miles in a year, if water is laid on
to the dairy and bails "from an overhead tank, supplied either hy windmill or other
power. Most inland farmhouses are supplied with overhead tanks in this way, as the
rainfall is often uncertain, and tanks supplied from the roof cannot be (Iepenc]ed
mpon. Yet even where overhead tanks are already in use, it is the exception rather
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than the rule to find water Iaid on to a dairy. In coastal distriets, where the rainfall
is heavy, the common practice is for the water eaught from the dairy roof to be used
for washing down. In dry periods this supply often fails, with a consequent serious
effect on the quality of eream; so that even on the coast many farmers could greatly
improve ftheir own prospeets by installing an independent water supply. The
Tarmer's wife also, as a rule, has nof the easiest row to hos, nnd to have the water
laid on in the house and garden is a very great convenicnee,

On the vast majority of dairy farms there is room for great improvement in the
methods used in beating water. It is probable that, of all causes of second-grade
eream, {he washing of separators and utensils with lukewarm water nithout afterwards
sealding is the greatest, The importance of a pleatiful supply of boiling water
cannot be stressed too much, for only by its use ean eleansing be properly carvied out.
The essentinl part of ‘“washing up’’ is the cleansing and sterilising of all those
surfaces with which the milk or erenm comes in contaet. By sterilising we meai the
destrnetion of all germ life, and the only way open for the farmer to do this is to use
boiling water. Many diverse methods are in use for obtaining hot water; kerasene
buckets suspended over an open fire is one common practice—slow, tiresome, and
wasteful of fuel. Numerous farmers use a copper, and unless the eopper is bricked
in, and by a man who understands the work, this way is nearly as slow and uses
nearly as much fuel as the open fire.

A fairly large volume of water, such as may be contained in a copper, will
take au long time to heat to boiling point. The usual practice is to light the fire
under the copper or other heating mrrangement when starting milking, and when the
milking and separating ave done, if the water happens to be boiling so mueh the
belter, but if not, well, it is used just the same—the results often being, as
previously stated, second-grade eream.

Sometimes the water is heated over a stove or open fire in the farm kitchen;
and one farmer, who had o six-cow milking plant and a large herd, obtained all his
water for washing up from the hopper of a water-cooled oil engine. Needless to
say, his eream was always second grade, sclely through the faet that he was not
using anything like the quantity of het water he should have been.

A cheap and easy method of seeuring plentiful supplies of boiling water is the
ordinary chip bath heater., These heaters, which cost only a few pounds, will supply
boiling water in a few seconds, using as fuel any waste material, such ag old papers,
brushwood, or ehips, They are best used when conneeted hy piping to either an
overhead or rainwater tank, or other source of water supply, and it is hard to
understand why more farmers do not make use of them.

Proposed Grain Board.

The following nominations have been veceived for membership of the proposed
Grain (Maize) Board, which closed at the Department of Agrienlture and Stock,
on the 14th November, 1925:—

Distriet No. 1 (Moreten).—No nominations received.

Distriet No. 2 (Darling Downs and Maranoa).—Patrick MeNee, Kingsthorpe;
Harry Obst, Shepperd; George Burton, Cambooyn; Thomas Braithwaite,
Warwick; Joseph James Booth, Warwick; Henry Hildred, Gladfield.

Distriet No. 3 (Rest of Queensland).—James Henry Sigley, Kingaroy; James
Alexander Slater, Wondai.

Two (2) Members are required for each Distriet.

Pamphlets for Pig Raisers.

The under listed pamphlets on pig raising may be obtained gratis on applieation
to the Under Seeretary, Department of Agriculture and Stoek, William street,
Brishane. Applications may be made personally or by letter at any time,

f“Pig Raising in Queensland,”’ “*¢The Dentition of the Pig,”’ ** Weaning the
Pig,”* “'Teeding Pigs—LFeeding Problems,’’ ““The Berkshire Breed—Littor
Records,’’ **Conerete Feeding Floors,’’ “‘Mineral Mixtures for Pigs,’’ ‘‘Flushing
the Breeding Sow,’’ ‘‘Diarrhoea or White Scour in Pigs,’’ “‘ Paralysis of the Hind-
quarters in Pigs,”” ‘A Peeuliar Disease Affecting the Ear of Pigs,”” “‘ Barly History
of the Pig,’’ ‘‘Gestation Chart for Pigs,”” “‘Selecting the Boar—Points Worthy of’
Note,*? “f\*lﬂl‘lmting‘ Pigs in Queensland, Parts 2 to 6,7 ““Pigs for Profit,’” ‘A
Wseful Fence for Pig Paddoeks,”” ‘“A Thrifty Profitable Litter,”’ ¢ Yorkshive Pigs,”*
‘“Maize for Pigs,”” “‘Pig Clubs—Their Value in Queensland Agriculture,’’ ‘¢ Young
Judges® Competitions at Agrienltural Shows.’’

Pamphlets on “* Castration of Pigs,”” ““Construetion of Pig Sty Buildings,”” and
several others are in course of preparation, and will be made available on publieation.
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Egg Board.

His Exeellency the Lieutenant-Governor (Hon, W. Lennon) has approved of ths
extension of the operations of the present Egg Board until the 3ist December, 1925,
The present members of the Board, namely:—J. R. Wilson, Eudlo; R. A. Chapman,
The Gap; M. H. Campbell, Albany Creek (Chaivman and-Representatives of Couneil
of Agriculture); I M. Stevens, Lanefield; and J, Hutton, Kingsthorpe; will there-
fore hold office until the 31st December, 1925,

Atherton Tableland Maize Board.

His Excellency the Licutenant-Governor has approved of an Order in Couneil
by which the term of office of the present members of the Atherton Tableland
Maize Board shall expire on the 31st December, 1925, This has been done in order
to coincide with the election of members of Distriet Councils of the Couneil of
Agriculture. Members eleeted to the Atherton Tableland Maize Board after the 31st
December, 1925, will Lold office until the 31st August, 1927, and members appointed
thereafter will hold office for one year,

Staff Changes and Appointments.

The Police Magistrate, Blackall, has been appointed Government Representative
on the Barecoo Dingo Board.

The resignation of Mr. K. R. Anson as Assistant Instruetor, Cotton Section
Department of Agrieulture and Stock, has heen accepted.

Mr. . Barr, of Sunday Creek, Wondai, Mr. W. B. Alexander, of Sherwood, and
Mr. B. F. Pollock, of the Royal Zoologieal Society of New South Wales, have been
appointed officers under and for the purposes of the Animals and Birds Acts.

Mr. J. H. Simmonds, of the Department of Agriculture and Stock, has heen
appointed Plant Pathologist to that Departient, as from the 1st Januarvy, 1926,

td

Losses Due to Weaning Pigs at Too Early an Age.

The economie loss to the industry as a whole through weaning pigs at too
early an age is a very serions one—one that could very largely be minimised
by a hetter knowledge of the business. DPigs should not be weaned or taken
away from their mother till they are eight weeks of age, and if they ecan be
allowed to rim with the sow a few days longer, even fo nine or ten weeks,
so much the better; though where the objective is (as it should be) two litters
per sow per year it will be necessary for the sow to be separated temporarily from
the young pigs when they are between eight and nine weeks old, for if iz at this
period the sow will come ““in season’’ and be rveady for the service of the boar.

It is almost eriminal to wean pigs at six weeks of age, place them in a eart
or wagon and fuke them off to the pig sales to sell to some other farmer under
whose care they will have an entirely different class of food to that to which they
have been acenstomed prior to weaning. The farmer who purchases them will be
very fortunate indeed if the growth of these animals is not seriously checked by
this early weaning, though it is admitted that with specinl care and atfention aud
“tdrop of new milk’’ they ean, if they arve specinlly well developed, be carried on
without undue rvisk; but it is this special eare and attention and the new milk
(milk fresh from the cow and prior to passing through the separator) which is
often Incking. Nevertheless thousands of young pigs suffer each year as a result
of early weaning. This matter is treated in the pamphlef, ** Weaning the Pigs,”’
abtainable gratis on application to this departuient.

It is mmfortunate also that we have little or no legislation dealing specially
with the pig industry. This matter is, however, being looked into with a view to
submitting a draft copy of a Pig Industry Act; an Aet which would be designed
with a view to strengthening the position of the pig farmer and in making the
industry n more attractive and reliable one. Tt would aim also at introducing
measures which would result in a better type of accommodation being provided
for pigs generally, possibly also for the compulsory firebranding of all bacon pigs
coming forward to our bacon factories in order that it would be possible to trace
condemuied pigs to the farm from which they came. This is only possible now with
pigs coming forward to co-operative factories in which ease firebranding or marking
in some other way is necessarily compulsory as is understood and appreciated by all
suppliers to these factorvies, Tt is felt that sueh an Aet would eventually prove a
Godsend to the industry, though doubtless at first many farmers would object to
the introduetion of ]:agisiatio.u.

Referenee has been made elsewhere in this issue to the question of farmers
marketing in saleyards pigs of the health and wellbeing of which they have grave
doubts. This is a question which breeders in their own interests should give
attention to, and they should see to it that mo stock leaves their farm for a
saleyard or factory umless they are satisfied that the animal is in good health and
i a marketable eondition.—E. J. Snerron, Instructor in Pig Raising.
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State Wheat Board Election.

Following is the vesult of the voting for Districts 1, 2, 3, 4, and 5 in conneetion
with the Wheat Board Election held on the 12th November, 1925:—

Distriet No, 1—O01d electorates of Maranoa, Dalby, Nanango, and Murilla, with
the exception of the Goondiwindi Division.

Votes.
Mulholland, William Thomas (Jandowae) s wo  AR%
Swan, Robert (Wallumbilla) s a W P )
Informal e ~ . e 10
Total o i w om win .. 443
District No. 2—0Id electorate of Pittsworth.
Votes,
Bdwards, David Robert (Nobby) .. - s .. 178
Harvey, Alfred John (Pittsworth) .. i vis .. 259
Krieg, Arthur Carl (Brookstead) .. ais arie oo 420
Informal == s i aa 7
Total 55 . 3% AR a's .. 873

Distriet No. 3—0ld electorates of Warwick, Carnarvon, and the Goondiwindi
Division of Murilla,

Votes.
Bradford, Harry Curnow (Oman-ama) .. 5 oy 1063
Kirkegaard, Bergittinus Clemen Chris. (Freestone) .. 164
Informal - . e e - . 4
Total s - R H A

District No. 4—The electorate of Cunningham—>Muir, Thomas (Allora), returned
unapposed.

Distriet No. 5—OId electorates of Lockyer, Drayton, Aubigny, Toowoomba, and
East Toowoomba.

Votes.
Avehibald, John (Oakey) .. o % s .. 234
Chamberlin, Joln Thomas (Kingsthorpe) = w AFE
Informal . i i 7
Total o - % s b .. 418

A Fine Berkshire Record.

A reeord probably unexcelled in the stud pig husiness in Queensland has recently
been established by Messrs. Mat. Porter and Sons of the Roseloch Stud, Wondai,
Queensland, with a Berkshire sow purchased for him by the Instructor in Pig Raising
at last Sydney Show.

This sow, ‘‘Dundas Dora,’? wag bred by Mr. Dawson of the ‘‘Dundas’ Stud,
Dundas, New South Wales, and is now about two years old. She was forward in
pig when purchased and farrowed seven very fine pigs soon after arrival in Queens-
land, She has in the course of her first six months in Queensland put up this fine
record :—First Prize, Maryborongh Show; First Prize, Childers Show; TFirst Prize,
Bundaberg Show; First Prize, Gin Gin Show; First Prize and Reserve Champion,
Rockhampton Show; and First Prize and Champion, Gympie Show; where also she
was one of the champion group of Berkshive pigs. Her progeny have now also entered
the show ving, and have eavried off o prize or two.

This sow has done wonders in this time, for travelling first from Sydney Show
to Queensland she was out at Wondai a few weeks only hefore she eommenced her
show eivenit, and was for nearly six months on and off the voad journeying to and
from the several shows at whieh she was a competitor.

Mr. Porter has heen very suceessful this year, for in addition to winning the
prizes listed, he carried off quite a number of ofher awards at the several shows at
which he exhibited, as well as at Brisbane Show in August, where he purehased a
prize-winning sive in ““Hillview Lemnie’’ from the stud of Mr. Luke Williams, of
Tasmania. Within a month of Brisbane Show ‘‘ Hillview Lennie’’ scored First and
Champion at the Gympie Show; at which Mat’s vecord ineluded first with sow and
litter; fivst with sow under twelve months old; first and seeond with sow under six
months; seeond with pen of young hoars; Champion Berkshire boar and sow; and
Champion Group of Berkshives,

ATl this constitutes a record of which any breeder might justly be proud.

Mr. Porter, who ig one of the most progressive farmers in a distriet of good
farmers, has been breeding stud pigs for a number of years, and has always been
high up in the winning lists.
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The Necessity for Fallowing.

‘*The fallowed areas, however, are showing up well,’”” The remark is one that
we have heard increasingly frequently of late. Its significance seareely needs stressing.
‘With large areas and favourable seasons, a few have made fortunes by continuously
sowing wheat on stubble land, but a greater number have experienced great hardships
with the advent of dronght, and the money saved during the years of plenty has
disappeared in providing for the necessities of life and in feeding working horses
during the lean years. Such is the case when the areas arve large. Then how much
greater is the chance of failure as the areas beeome smaller if such a policy is
persistently followed?

The aim of the farmer should be, not to ¢hanee making a fortune during a few
years, but rather fo follow n system which will ensure a comfortable yearly income
during his life on the farm. To this end, it is well to consider the advisability of
following a system of mixed farming—sheep and wheat, in conjunetion with a suitable
dotation.

Reduction of Fruit Marketing Costs,

Aecording to Mr. A. K. Rule, general manager of the Federated Fruit and
Vegetable Growers of Ameriea, in o recent addrvess to the Ameriean Institute of
‘Co-operation, federation of grower co-operative fruit associations in the United
States eut waste in marketing costs by 1,700,000 dollars in the last year, and an
additional 2,000,000 dollars were added to the farmers’ returns without inereasing
the consumers’ cost.

fCJoint national selling is still young,'' he said, “‘but successful experience
points to a greater pooling of effort in reaching the international markets for
perishables, '’

Co-operative marketing tends to bring about orderly distribution, which in
turn tends to stabilise prices, Mr. Rule declarved, and added:—-‘Stability of priees
tends to marrower margins of profit by jobbers and vetailers, This means lower
average cost to consumers. Thus the co-operative movement inevitably redueces the
cost of living and justifies the whole-heavted support of consumers.

“I prediet that the co-operatives will soon federate their strength in reaching
the general publie through a powerful advertising eampaign, educational in charvacter
and telling the true story of co-operative marketing,’’

What we Learn from Cultural Experiments.

‘“Looking baek over the records of this branch of agricultural experiment work
as carried on during the past twenty-five years,”’ writes the Senior Experimentalist
of the New Sonth Wales Department of Agriculture on the subjeet of eultural experi-
ments, ““one is struck by the gradual change in the attitude of experimenters
generally towards the soil. In the early days the soil was regarded as a more or less
eonstant factor, and tests were mainly devised to test such points as deep wversus
shallow ploughing, mould-board versus dise ploughing, harrowing versus no harrowing,
and so on. If was expected that the results of such trials were capable of fairly
general application, and considerable experience, mainly of a negative character,
was accumulated from this type of experiment. As knowledge of the various soil
types increased, it was vealised that different soilt vequired widely different treat-
ments, and that no hard and fast rules could be laid down regarding the operations
to be carried out during the important time of prepavation for seeding.

‘*As regards fallowing, for example, in the wheat areas the objeetive is a weed-
free, well-mulehed seed-hed, while the soil should be sufficiently consolidated to lold
a plentiful supply of moisture within easy reach of the young seedlings. The method
of arriving at this desirable condition necessarily varies with different types of soil.
Seasonal conditions from year to year also largely determine the time and nature of
the enltural operations with a corresponding choiee in the type of implement used.
The fact that cultural problems are so loeal in charncter renders diffieult the planning
of experiments designed to apply over a wide arean. Considerable latitude must be
allowed to officers condueting such experiments regarding when and how they earry
out the various operations. Results aimed at ave of a general nature, eapable of as
wide an applieation as possible—in other words, principles are investigated rather
fhan details.’’
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Reclaiming War-Devastated Regions in France.

Queensland farmers who served in Franee with the ALY, will be interested in
this:—It is reported that of the 7,250,000 acres of land rendered unsuitable for usz
at the time of the armistice, 95 per cent. had been restored on the lst January, 1925,
Practically all the land covered with barbed wire entanglements has Deen clearved,
and 97 per cent. of the earth that had been thrown up in making trenches has now
been used for filling in.  Of the nearly 5,000,000 acres of farm land unsuitable for use
at the time of the armistice, 4,525,000 acres had heen levelled off.

At the time of the armistice the number of destroyed buildings veached 893,792,
On st January, 1925, 508,319 of these had been rebuilt, A considerable number off
the remaining destroyed buildings will not be re-erceted, however, as their owners
have accepted war damages with no intention to rebuild.

The number of factories destroyed by the war was 22,900, On Ist January,
1925, 21,000 of these establishments had been rebuilt or repairved, as had cver one-hall
of the 5,081 sehools and 3,311 churches that had also been destroyed.

On 31st Deecember, 1924, France had paid out for the restoration of the
devastated regions g sum of 74,206,000,000 franes. On the same date the Minister
of the Liberated Regions rveported that an additional 22,500,000 franes would be
necessary to complete this vestoration. It is hoped, however, that economies will hring
down the latter total to about 18,250,000 franes.

Buying a Separator —It’s After Care.

There are few farm machines that arve as universally used and abused as the
eream separator, pointg out a writer in the “‘ New Zealand Daivyman.’” 1t is by far
the most delieate maching the farmer uses, and needs different eave and attention
from what the average farmer gives it if he would get the years of serviee that the
manufacturers build into itf.

The question, “¢ Will it pay me to huy a eream separator!’’ has rather given
plaee to that other question, ‘“What points should I consider in selecting and
purchasing a new separator?’’ Assuming that all eream separators available for
purchase skim equally elean or efficiently when new, and so long as fhey remain in
good meehanical condition, the factors requiring study might be put down in the
following order:—

(1) Personal prefercnce or choiee based on actual previons experience with one
or more makes or types of machine, and the quality of serviee rendered by
the manufacturers and agents in connection therewith.

(2) Proximity of repairs and the kind and duration of serviee which will
probably be given in comnection with the various makes of separators
heing considered.

(8) The quality of material and workmanship, and the simplicity or lack of it
which are charactervistic of the different makes of machines.

(4) BEase with which a separator may be washed and kept sanitary.

(5) Ease of keeping a machine properly oiled, and ease of assembling and
operating,

(6) Capaeity, or the number of pounds of milk which ean he separated in one
hour’s time.

After you have hought your cream separator, study fhe instruction book until
vou know it hy heart, and then follow the instructions that it gives. Here ave a few
simple rules that, if followed, will save a lot of trouble:

Tf the machine turnsg hawd, nine timés out of ten it is the oil. Drain cut the
old oil, ¢lean the bearings, and clean all the sediment out of the oil case; then refill
with the best oil you ean buy. Don’t go to the dealer and eall for just separator oil,
and let him dump some out of a barrel into a dirty ean. Insist on getting the hest
oil he has in stoek, even if it does cost more. It will be cheaper in the long run.

Keep the machine level at all times. More machines arve ruined by being set
on an unlevel foundation than by all otlier eauses put together, Almost any maechine
will run well on an unlevel foundation for a short time, but the weight of the howl
will geon wear the spindle and bearings on the one side until the machine is ruined or
causes costly repairs to he meeessary. As a rule, very little attention is paid to
levelling the maehine, but no machine made will last as long or run as well on an
unlevel foundation as it will where it is set perfectly level.

Start the machine slowly. Take plenty of time starting, as jerking and heaving
on the erank is hard en the machine and liable to spring some of the working parts.
Run the machine at the speed recommended by the manufacturer, Always use the
milk or eream serew to regulate the density of the crenm. Never try to regulate
the density of the eream by turning slowly or fast ov by partly shutting off the flow
of milk into the bowl.
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Handling Sheep Skins.

Useful points in the handling of sheep skins are conveyed in Bulletin No. 60
(‘‘The Farmer’s Clip'’) of the Department of Agriculture of Western Australia.
The losses through carelessness in this relation in New South Wales justify the
following quotation:— :

Great eare should be taken in removing the skins from the careass. Tn ghinning
a gheep the knife should only he used where absolutely necessary, merely for opening
at different points. By using the hand, and punching it against the skin, the latter
is separated from the flesh without either making knife cuts or leaving flesh on the
skin.  As soon as this operation is completed, take the skin and hang it over a rail
from neek end to tail, Nesh side upwards, allowing the trotters and legs to hang down
on either side. When it becomes sufficiently dry in this position, have it painted with
an anti-weevil skin paint.

Be sure that the rail over which the skin is hung is underneath a roof, which
will proteet it from the sun rays or rain, Bither of these do materinl damage and
make the pelt useless; therefore, great eare shoull be taken to dry in a shed. When
the skins arve thoroughly dry, and there arve suificient to make a bundle, fold them
exactly opposite from the way they are hung over the rail, This leaves the woolly
side outwards. Place these skins on top of each other, tie them up in a bundle, and
label them for the broker, The reagon for folding them with the wool out is to
protect the pelt.

Be sure to eut off the trotters, and fold in any hanging ends, which are casily
got hold of by people handling the bundle. If a loose end is left, it is cortain it wiil
be used as o handle for lifting, and in nearly every instanee the skin will be ripped
and torn at that point; thercefore, fold the skin so that the bundle is neat and square,
showing nothing but wool on the outer side.

Thousands of skins each year have to be valued and treated as damaged just
for the want of a little eare when they are being removed from the eareass and in
process of drying and packing, Damaged skins come under the following headings:—
‘Skins from dead sheep; eut skins; perished skins: weevil-eaten skins; sun-dried
skins; any skins exposed to the weather which are shrunk and wrinkled. Faulty
skins are ribby skins, and those with seed pricks or geeds piereing through them.

Be eareful to leave as little bloodstain as possible on the skin, This all has a
tendency to encourage weevil,

‘Why Potato Varieties * Run Out.’’

There has for some time been an insistent demand from potato-growers for
new varieties to take the place of some of the many old sorts under eultivation,
which are frequently said to be ‘‘running out.”” One of the agricultural instructors
of the New South Wales Department of Agriculfure in the central-western distriet
points out that trials with imported varieties in the last two or three years have not
been suecessful, The direetion in which it appears the greatest headway ean be made
is in improving existing varieties by hill selection—an undertaking which the potato-
grower can and should perform.

Inereased yields ean also be obtained by the employment of o move systematic
rotation of crops. The value of organic matter is not sufficiently recognised. In
portion of the central-west the pea erop is quite as important as the potato, and
these two make an excellent rotation. Tt is desirable that the potato crop he preceded
hy a leguminous erop, such as clover or peas, and every endeavour should be made
to augment the soil’s supply of organic matter. A frequent cause of depleted vields,
and the- reason for the. ‘‘running out’’ of varieties, is the haphazard selection of
seed for sowing., Continual seleetion in the barn of the smallest tubers for seed
can only lead to a deteriovation of the variety. Hill selection in the field when
digging iy the only sale means of maintaining the vigour and vitality of a variety,

‘The Care of a Grindstone.

A good grindstone is worth treating properly, and it ean be spoilt by ill-usage
just the same as any other tool. In the first place, it is necessary to see that it
is true (round) before starting to use it, which ean be ascertained by laying a bar
just elear across the frame and turning slowly—if uneven, it will bump the bar at the
full part. If not true, it must be made so; if only a fittle out, hy fixing a heavy
picee of iron, or a bar, on the stand, so that the full portions will just grind on it—
as they grind down to the true ecirele, keep shifting the iron up against tl_]em again
till right. When true the iron will be grinding all the time the stone is turning
round, If the stone is very uneven, get a mason to cut it true if not used to working
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stone yourself; if you are any good with the tools, mark the true civele from the
centre (with two nails in u picee of batten or a nail and a peneil) on each side and
ehip it out.

The stone true, see that the spindle runs exactly through the centre. This fixed,
set it into its stand, which may be carpenter-made, or si.mLJ] y a broad slab squared
and set firm and level on two stout blocks in a eorner of the workshop. The centre
of the slab is, of eourse, mortised out to let the stone drop in; each side supports
its little wheel on which the spindle runs, This spindle is generally cast-iron, and is
@ood enough for ordinary use. The handle, however, should be wrought-iron, as a
cast-iron one is too liable to break off short when you ave in a hurry.

Always have a flat bloek of wood on top of the slab, at either end of the stone,
just elearing it; this acts as a rest for the tool you are grinding, and makes it less
liable to jump or ehatter on the stone. This chattering is what makes the stone wear
unevenly., An upright should be fixed on which to hang a tin of water, with a little
hole plugged loosely with a bit of rag or a dry stick so that there will be a constant
trickle on the stone face while grinding,

This is much better than the turner knocking off’ every now and then to wet the
stone, and better for the steel, too. Never, under any eireumstanees, grind tools dry;
it burns the earbon in the steel and ruinsg it.

Never leave the grindstone exposed to the weather, as heat and cold affeet the
cementing material and the stone is then spoilt. The top side gets burnt with the
sun, or over-wetted by rain and dew, and becomes softer than the bottom, causing
the stone to wear out unevenly. If impossible for any reason to have the stone
ingide, always keep a couple of wheat or corn bags thrown over it to modify the
effects of the weather,

If a stone is found to be too hard, or becomes so after being used a little, soak
it in the nearest waterhole for a few hours or days as it requires, and then keep it in
a cool place afterwards, If a stone is too soft, put it in the sun for a few hours;
this will sometimes bring it right, though as a rule soft stones arve very hard to fix up
satisfactorily.

Nomenclature of Queen Bees,

The following explanations of the terms used in relation to queen bees will be
of interest to the beginner in apienlture:—

Ripe Queen Cell—A cell in which a young queen is being rearved in ity fourteenth
to sixteenth day of development. The virgin usuvally emerges on the sixteenth day.

Virgin Queon—An unmated queen from four to six days oid.

Drane-laying Queen~—A queen whicll through any eause has heen prevented
from leaving the hive on her nuptial flight—usually when five to eight days old—
and which starts to lay eggs, all of which produce males.

Fahausted Queen.—An old queen in whieh the supply of spermatozon received
at mating is spent, indieated by her aged appearance and the development of
unumbers of drones in worker cells. i

Untested Queen—A purebred queen that has been mated and whose brood
congists of both workers and drvones, The absolute proof of fertility is not assured
until the brood is eapped over., When her progeny begins to emerge sueh a queen
may prove to have mated purely or to have mismated.

Mismated Queen~—A purebred queen the markings of whose }.Jrogenj indicate
that she has mated with a drone of a diffevent race, such a queen’s drone off-gpring
are pure, but her workers are hiybrids.

Tested Queen~—A queen that has mated with a drone of her own species,
indicated by the correet colonr marking on the bodies of her progeny.

Seleet Tested Queea—A queen that is selected (1) for ali-round exeellenee in
quality in herself, ie¢,, in size, shape, colour, and work, and (2) for correctaess
of eolour marks ahove and beneath the abdomen in her progeny, showing purity of
wating and also evenness of gize,

Breeding Queen—Sueh a queen has all the characteristics of a select tested
queen, but has been kept for one or two years, and has proved the superiority of
hier progeny by any or all of the following qualities—storing, wintering, building up,
staming, disense vesisting, and quietness. A strain is sometimes found with a

. fixity of character that makes it safe to select breeders at one vear old.
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Danish Egg-selling Regulations.

Bggs and their containers exported from Denmark are now stamped ¢ Fresh
Danish Bggs,’* ‘‘Danish Chipped Eggs,’ “‘Danish BEggs, Second Grade,”’ or
‘“Danish Cold-stored Eggs,”’ according to the results of grading. According to
the American Agricultural Commissioner at London, the new regulations governing
export eggs, hitherto stamped either ‘New Laid’’ or *‘Cold-stored,”’ are effective
for three years, beginning 12th June, 1925

Danish export eggs have horne some distinguishing mark sinee the organisation
of the Danish export co-operatives. It has Dbeen thought, however, that the old
regulations did not clussify the product closely enough. The royal deeree announcing
the new law stresses the object of raising the quality and reputation of Danish
export  eggs, and imposes penalties upon exporters for infringements and
nisrepresentations,

Fur-breeding Industry in the United States.

According to the Department of Marvkets and Migration, it is reported that
Loo0 acres of land to he set aside as o fur-producing centre have been purchuased
in Michigan, by the Defroit Rilver Fox Farms, better known as the Pontiae Strain
Organisation, the world’s largest fur-producing enterprise. The company already
owns, or operates, fifteen farms in several States in Amerien and Canada. This
is the first of 0 group of similar aveas that will be established by this eompany in
different seetions of the country that arve suitable for the raising of different
kinds of fur-bearing animals, Tor almost three years the company hag heen
looking over different tracts of land and has been making a eareful research and
study of the resilts of investigations by the United States Bureau of Biologieal
Survey and the Geodetic Survey, as well as of the various State departments of
agrienlture and of Canada, in addition to a study of the fur markets of the world.

The enormons seale of the new projeet hrings strikingly to the mind the passing
of the historic fur-trading organisations whose activities blazed the way for
civilisation to follow. 1In their place are coming gigantic fur-produeing organisations
that will rival and surpass in magnitude the great furtrading companies that
flourished in the early days of the country and built the first fortunes in America.
The new industry of fur-production is closely velated to econservation. 14 is
restoring what fthe fur-trading companies destroyed as they took off the fur bearers
and civilisation made their veproduetion impossible.  The statement issued by the
Pontine Strain Organisation af Detroit continues as follows:—

““Another feature of the new industry is that it will make possible the putting
to profitable use great sections of country that are now useless and valueless for
any other purpose. In Michigan alone there are thonsands of worthless farms
that hiave been abandoned or taken over by the State for taxes. The eonservation
of onr forests and reforestation go hand in hand with conservation of game and
fur-bearing animals. This has been the practice of Iurope for years and ig the
policy of the United States Forest Serviee.

fCPrivate interests that do not feel that they can afford to make the long-time
investment required in reforesting wvast arens that never will be fitted for agricul-
tural purpose ¢an now do so, and hy raising fur-bearing animals realise immediate
profits from their investment. Shade iy essential to the produetion of good quality
tur, which makes rveforestation and fur-production logically go together,

“*More than 90 per eent. of the silver fox skins sold on ihe market are fromm
ranch-raised foxes. The ones that bring the highest prices are from foxes raised
in eaptivity. The reason for this i= that the animals ave protected and properly
fed and the fur taken when prime. Fur becomes prime the same as fruit.

CCAIL kinds of Ffor-beaving animals will be raised, ineluding mink, marten,
muskrat, fisher, beaver, chinchilla rabbits, and karakul sheep, Enormous beds of
small froit will be grown in order that the fruit neeessary for priming the fur
of the animals will be available for their diet and the surplus will be marketed.

“Thoronghbred eattle, sheep, nnd pigs will be raised so that in addition to
raising breeding stock, milk and meat ean be produced to feed the fur-bearers.
In other words, nature’s great plan in the wilderness will he worked out oun o
scientific basis by man.”’
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Segregated Coiton Growing —Protecting One-variety Communities from Mixtures,

The importance with which Ameriean aunthorities invest the idea of protecting
one-variety cotton communities from the danger of mixture and impairment of seed
stocks by careless or irresponsible individuals who would plant a vaviety other than
the one agreed upon by the commuonity, is shown in a recent Californian enactment
forbidding practices contrary to general commumity interests. The advantage of
one-variety eommunity eotton production, as long vrged by the United States Depart-
ment of Agriculture, are now so apparent in California that the State Legislature
found it necessary to make n law to keep other kinds of cotton seed from being
planted in single-variety communities where the farmers have restricted eultivation
to the Acala variety.

A recent issue of the “*New York Times'” (23rd August, 1925) gives prominenece
to the Californian Aet, the purpose of which is to protect the publie interest in the
improvement of the cotfon industry and is regarded by its framers as in lineg with
well established precedents. No extra cost is involved in establishing the one-variety
improvement, but only the requirement that growers refrain from injuring their
neighbonrs who have adopted an improved system of production.

As compared with the nsunl conditions of mixed-variety production, it is elaimed
that each individual farmer of a one-variety community is able to raise more entton
of better quality, which can be sold at a higher price. Manufacturers are willing
to pay more for dependable supplies of uniform fibre beeause spinning and weaving
is less expensive and the resulting fabries ave better. The advantages to be expeected
eventunlly through establishing and maintaining a system of eommunity production
and muarketing of the crop of Aecala cotton in the singlevariety communities may be
estimated conservatively at from 1id. to 5d. per 1b. more than the growers would
receive if other varieties were admitted and the usual mixing and mongrelising of
the secd stocks took place.

Under the usual conditions of production, with different varieties grown in
neighhouring fields and the seed mixed together at the publie ging, most of the
crop is produced from mongrelised or ‘‘gin-run’’ seed, and the lint is irregular
and inferior quality. On account of eross pollination by insects and the construetion
of the gin machinery, the mixing and deterioration of seed stocks is praetically
inevitnble if different varieties are grown in the game community,

Poisoning of Sheep at Kaimkillenbun—The Darling Pea.

Tu connection with the recent mortality among sheep at Kaimkillenban, My, J, I1.
MeUarthy, Stock Inspeetor at Dalby, has submitted specimens of two suspeeted plants,
One specimen is the Darling Pea (Swainsone galegifolia), and the other a elosely
allied species (Swainsona brachyearpa). The former is definitely poisonous to sheep,
and the latter is a suspeeted poisonouns plant. The Darling Pea is deseribed by the
Assistant Botanist, Mr. W. D. Franeis, as a perennial of 6 in. to several feef in
height with pea-like flowers, varying in eolony from white to purplish pink, and with
inflated pods 1 to 2 in. long, Tt is found in constal and inland parts of the State,
and in New South Wales and South Australiu. The Darling Pea is one of the few
eases of Queensland plants in which a poisonous effect npon animals has heen
definitely established, and the precise vesult of the poizonous prineiple localised in the
tissues of affected animals. This exaet knowledge is due to the eareful invstigations
of Professor C. J. Martin, who is also well known by his work on baeterial poisons.
Professor Martin’s work was carricd cut in New South Wales in 1896, e found by
feeding sheep on Darling Pea that all the symptoms attributed by pastoralists to the
ingestion of this plant were reproduced.  The symptoms thus reproduced were:
Stupidity, followed by stiffness and slight staggering and frequent irembling of the
head and limbs, and later by elumsiness, until the animal often falls down. At this
stage the aetion of the animal in rununing over small obstacles is characteristie, as it
jumps over a twig as though it were a foot high. Definite symptoms were produeed
experimentally in three or four weeks in sheep two or three years old. Sheep were
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Tound to vecover if returned to proper food before the symptowms were fully estab-
lished, but when once the paralytic symptoms were established they did not recover,
bot remained in mueh the same condition when proper food was restored to them.
Professor Martin was not able to diseover with the naked eye anything amiss with the
organs of affected animals, but by microseopic means Le was able to ascertain that
degeneration of the essential part of the nerve fibres near their terminations in skin
or musele took place, and he coneluded that this injury was the eause of the symptonms
of affeeted animals, In suggesting preventive measures, he states that pastoralists
might take advantage of the fact brought out in fthe experiments that it takes about
a month to produce definite symptoms and arrange theiv paddocking, so that a floek
shall not remain in a Darling Pea infested paddock for a longer period than four to
six weeks at a time.

Bunt and Smut—The Use of Carbonate of Copper.

There was evidence thronghout the wheat distriets visited recenily by the Director
of Agriculture (Mr., H. . Quodling) of the presence of “‘Bunt'’ (ball smut) also of
“TFlying Smut,”” The former is readily overeome by the use of earhonate of copper;
the latter is more diffienlt to eliminate, but ean be kept in check by pickling the seed
wheat with what is known as the “‘Jensen IMot Water Method.”” This is rather a
tedious proeess, but is equally effieacious in dealing with **bunt.”?

The Department has used earbonate of copper for several years and has not
had any smutty crops. To determine the efficacy of this chemical, tests were carried
out at the Roma State Farm. This year’s trial with infeeted grain, using at the
rate off 1, 14, and 2 oz of copper earbonate per hushel gave the following results:——

Untreated, infected seed i = i .. 87 per cent. smutty
Treated with 1 oz. to the bushel o . .. 2percent. smutty
Treated with 14 oz. to the bushel .. £ .. Nosmutty plants
Treated with 2 oz to the bushel .. e .. Nosmutty plants

The seed used throughout was well shaken up with broken ‘“bunt’’ balls until
it was praetieally, black, and a proportion so treated was then piekled with its
respective pereentage of earbonate of eopper and sown immediately afterwards,

The sample of grain used had been bleached hy exposure fo wet weather in the
field and was therefore in a highly suseeptible eondition.

Wheat Breeding—Mr. Soutter's Work.

The manager and wheat breeder of the Roma State Farm, Mr. R. E. SBoutter,
has been engaged for nearly twenty years in the production of new varieties ot
wheat to suit Queensland eonditions, Several of these wheats, notably *‘Cedrie,”
““Novo,”’ **Roma Red,”” ‘‘Watchman,”” ‘“Warrior,”’ and ‘‘Three Seas’’ are now
to be found in general cultivation. Many crops grown originally from departmental
seed were recently inspected to observe the behaviour of each variety and fo eom-
pare them with standard varieties. Generally, these new wheats are doing well
and proving an acquisition. Fully one hundred new crossbreds were tried this year
in nursery plots at Allora. Some of these are most promising. Special attention
has been given by the breeder, My, Soutter, to the cross fertilisation of the more
favoured varieties commonly grown here, so that many defects, sueh as suseeptibilify
to rust and bunt, premature shattering of grain, weakness of straw, lack of consti-
tution, and weakness of flour may be eliminated in the proeess of evolution assoeiated
with the segregation and fixation of desirable unit characters in a new variety.

The earrying on of this work to 'its logical conelusion must have a most bene-
ficial effect on the industry, and one has only to see the many mew and promising
strains of wheat nt Roma to realise that in a few years the Queensland grower will
have wheats represented by erosses between ** Florenee ™ and ¢‘Gluyas,”” * Florence "’
and ‘“Pusa,’” ““Pusa’’ and ‘‘Warren,"’ CCyetan,”? fCComeback,”” and “‘ Gluyas,’
tPlorence’’ and *f Warren,'’ and many other combinations ealeulated to do away
with certain wealknesses in the commonly grown varieties which ean only be elimi-
nated by careful, painstaking, seientifie work.

44



634 (UEENSLAND AGRICULTURAL JOURNAL. [1 Dec,, 1925.

A CONCRETE TANK.

By far the most veliable form of tank either for underground or overhead
construetion is the reinforeed concrete type. It possesses the one big drawback in its
construetion that unless a good deal of ingennity is used, the cost of the forms will
exceed the actual eost of the tank. Tf o number of tanks coulil be construeted in a
cireumseribed avea, using the one sget of forms, the eost conld he distributed, and so
be only n small proportion of the value of eaeh tank. Communal arvangements suel
as this, however, arve not likely to be entered into, so that if a man wishes to construet
i conerete tank he must design forms as cheap as possible, and likely to be of some
use as second hand material when the job is complete,

In the method of construetion here illustrated, for the sake of ecconomy the
true eiveular type gives place to a multi-gided tank, 12-sided to be exaet. Each
section of forms ean thus be built up straight. The cheapest marerial st present
procurable for making the form is that provided by motor ear cases, which ave
fashioned of tongued and grooved hoards, Failing that, o cheap grade of flooring
can be used.  All the vest of the timber is straigitt 3 by 2 and 3 by 3 oregon, all of
which should be unseful on a farm later on. A complete set of Tforms, inside and
outside, for onee arvound the tank will be required. The walls will be constrneted in
i series of “lifts,”” the leight of which will depend on the material used in the
form, Three feet is a good average te aim for. The diameter of the tank having
heen decided upon, the whole job should be set out full size on the ground, aund the
actunl dimensions for struts, &e., taken from this set out, also the size of the
shutters for the forms,

A

METHOD OF STRUTTING.

The forms are strutted and held in place by means of arms radiating to the
forms from a central square tower, whieh must be built up true and plumb, and
well braced, awd provided with horizontal pieces at heights that will correspond
with the heights of the forms. The construction of the tower and the arms is shown
in the drawing. The tower may be bolted to cne or two bolts built into the liase of
the tank, and afterwards cut off flush before the rendering is dome. In the upper
drawing the forms are rvepresented as being in position for the second lift. They
will he resting on holts passing through the boards and rvesting ou top of the cenerete,
and which ¢an be pulled out while the conerete is still green. The inner and outer
forms must be kept apart at the requived distanee by means of blocks, which must
he removed as the eoncrete comes up to them. For additional security eacl adjacent
pair of radial struts may be lashed together near the eiveumference, In unshipping
the forms a little diffienlty will he met with in getting ont the first inner section,
This ean be obviated by making the last shutter slightly smaller and filling the
aperture with a vertical strip tacked in position. Care must be taken not to jar the
c¢onerete when removing the forms.
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The whole of the tank ean be built of a six to one ecncrete. Good river gravel
makes a splendid aggregate, but all large pebbles should be cracked small.  The
hottom here shown is strengthened by means of two eross givders formed in trenches
cut in the earth, and reinforced with rods as shown. The mat for the bottom must
e made hefore the eoncreting commences, and small upright picces fastened around
the cireumference to which ¢an be tied the vertical wall reinforcements later on,
The thickness of walls recommended is four to five inches. All ends of rods should be
hooked. The horizontal wall reinforeements for each lift can be puf in as the work
vises, Care must be taken that the reinforcement does not come teo close to the
outside of the wall. The pitell here shown is 9 inches throughout, the finer niceties of
degign in the spacing of reinforcements having been disregarded. Three-eighths
rods may be used throughout (i-ineh for the smaller tanks), and 2Z-gaunge soft wire
for tying at interseetions,

ExXPLANATION 0F DRAWING.

The upper drawing shows a seetion of the tank with bottom iaid, and one lift of
wallg completed. The forms are in position for the second lift. Positions of
reinforcements arve shown on the right-hand half.  The left-hand portion of the
lower drawing (whieh is a half-plan) shows the forms in position for filling, while
the right-hand portion shows the methol of reinforeing the bottom and sides.

FiluLixg.

Carve should be taken in filling the forms to get the eonerete as dense as possible,
ramming it down each side of the rods with a stick. Conerete must not be too wet,
but it must be soft enough to flow easily around the rods. Always do the whole
of one lift all round the tank in one operation, Before- putting new conerete on top
of old always brush over the old with a slurry of neat cement and water. Keep all
the work damp, covered with wet bags as long as possible.  The tank should be
rendered bhoth inside and out with a cement mortar of two parts of sand to one of
cement, trowelled hard to a smooth finish.—* Adelaide Chronicle, *’

A PORTABLE FOWLHOUSE.

A veader has asked for sketeh plans of the portable poultry-house, a medel of
which aceompanied the Better Farming Train. This eolony poultry-house, devised
by Mr. W. C. Rugg, poultry expert of the Department of Agriculture (Vietoria), is

Fig & Back.
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i feet by 5 feet, 4 feet high, built in the shape of a tent, and will accommodate
50 ehickens 10 to 12 weeks old, for from six to eight weeks, when the number should
e thinned down. The house can bhe conveniently used for laying hens after the

-Fig 3. Top

chicken seagon is over, and will accommodate from 20 to 24 layers. Portion of the
hack of the house being hinged can be lifted up, and four nests made from kerosene
tins, ent as directed, can be fitted in, The entrance to the nests is from inside
the house, so that the hinged portion forms the lid to the nests, and ean be lifted

F g 4 Sottom

when the eggs arve being gathered. The width of the back of the house allows space
for six kerosene tins—four nest-boxes, one water-tin, and one with separate spaces
for shell grit and charcoal. These tins all rest on the frame of the house, and can
be lifted with it. The whole building is very light, but stiff and strong. It is very
advisable to make a floor with a frame of 2 by 1 battens on edge, over which wire-
netting is tightly stretehed. This keeps the hirds dry in wet weather, and prevents
the hens careying divt into the nests. These houses ave recommended for use in the

piece remored

4
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Fig 5. Hero. tin For neis

orchard. Movable hnrdles are used to make a small enclosure round the house until
the birds get accustomed to it. Five hurdles 10 feet by 3 feet of 2 inch by
1 ineh hardwood, eovered with wire-netting, will be enough to keep in young bhirds.
The material vequired for the house is as follows:—Two pieces of 3 by 1 hardwood,
7 feet 2 inches for the bottom length; two pieces of 3 by 1 hardwood, 4 feet 10 inches
for the bottom width; one piece of 2 by 1 havdwood, 5 feet for the bottom width at
end; six pieces of 2 hy 1 hardweod, 4 feet for sides of roof; ome piece of 2 hy 1
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hardwood, 8 feet for ridge; two pieces of 2 by 1 hardwood, 3 feet for perches to
vest on; one piece of 2 by 1 hardwood, 3 feet 4 inches to hinge nest lid to; one
piece of 2 by 1 hardwood, 1 foot 4 inches for ventilator at back; twe pieces of 2 hy 1
hardwood, 1 foot 3 inches for door frame; two pieces of 2 by 1 hiardwood, 5 feet 10
inches for perches; one door, 1 foot square; six pieces No. 14 gauge wire, 8 feet 6
inehies to support ruberoid; two pieces No. 2 ply ruberoid § feet 4 inches for roof.
For front—One kerosene tin flattened out and eut in half—half to cover in each
gide of door; one pair of 1% ineh butt hinges; one piece of wire-netting, triangle
shaped (3 feet at base, 2 feet to peak). For back—Omne kerosene tin and a-half
flattened out—one above the nest-boxes and a quarter on each side of them; one
piece of tin, 3 feet 3 inches by 1 foot 3 inches (eover for nests); one pair butt
hinges, 14 inches for eover; one piece of wire-netting for ventilator, 1 foot at
hase, 8§ inches to peak; four kerosene tins for nests; ene kevosene tin for water; oue
kerosene tin for shell grit and charcoal. For floor frame—Two pieces 2 hy 1
hardwood, 5 feet 7 inehes; four pieces 2 by 1 havdwood, 4 feet 7 inches; one piece
wire-netting, 5 feet 7 inches by 4 feet 7 inches, 14 ineh mesh, The 5 feet of 2 by 1

Fig 6. Kerohn for witer diso shell pry and charcadt

evoss plece at the bottom is ehecked into the 7 feel 2 inches pieces on the undernenth
side at the back, and forms the rest for the nests. One 4 feet 10 inches cross piece
ig 14 inches from this, and the other iz at the front end. The end pieces for sides
of roof are eut as hown in figures 3 and 4, but the two middle pieces ave cut on the
flat. The 8 feet ridge pole projects 18 inches at the back and § inches in front,
which is handy for moving the house. The kerosene tins ave eut as shown by the
dotted lines, figures 5 and 6, At the front of the nest ting cuts 2 inches long are
made, ind the piece of tin is bent over the 3 by 1 batten or the bottom frame of the
louse, the hack resting on the 2 inch by 1 ineh piece of timber. The remainder of
the details ean be understood from the sketeh plans—* ¢ The Australasian.”’

A SHEEP DRENCHER FOR STOMACH WORMS.

This is a labour-saving device for dealing with worms in sheep, and has been
designed on suggestions made by an experienced sheep station manager who lias
had many years’ experience in dealing with worm-infested sheep in Queensland.

The ol style was to measure separate doses of the drenching liquid inte sauce
bottles or metal measures, This drencher does the measuring automatically,
delivering any sized dose vequired, and the operator earries the Hquid in a knapsack
container strapped on the shoulder, and this iz conmected with the hand-piece by
rubber tubing, so that one man ¢an now do the work quickly and efficiently that
took two men with the old style of hand measuring, and with the certainty that each
dose is uniform in quantity.

Tu drenching large mobs of sheey a saving of at least 50 per cent. of lnbour
et be made by using this drencher. The drencher ean also be used by eonnection
with u small tank above the level of the operntor, who then only eavries the hand-
piece with the connecting rubber tube.
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Set drencher to desired dose by adjusting the marked serew C at bottom or hand-
picee and testing dose by gradnated glass supplied, to make certain that proper
amount is being delivered.

To fill measure hold hand-piece in vertieal position below the level of the
bottom of the knapsack container or reservoir, with the thumb lever D pushed back
to the right as far as possibld (holding the hand-piece in the right hand).

To administer the dose the operator holds the sheep between his legs on four
feet and inserts the discharge pipe into the mouth of the sheep and at the same
time pushes the thuml lever D to the left as far as possible, and this allows the
dose to flow inta the sheep’s mouth at a rate which the sheep can swallow safely.

To ensurce that each sheep only gets one dose, it is advisable for the operator to
carry a stick of raddle and mark each sheep as treated. This applies to oneman
drenching; in large ynrds the more economical method would be to pass each sheep
out of the pen as drenehed and have eatchers to bring the sheep up to the
aperiators,

Direcriovs ror Use,

A recipe which has stood the test of time for stomacl worms in gheep for many
vears on the Darling Downs is made as follows:—

Take 4 oz of full strength arsenic and 14 1b. of epsom salts, boil for half an
hour in a 10-gallon drum with 5 gallons of water, stitring eontinually while boiling.
(Ieep cold water handy to add if the mixture starts to hoil over.) Then fill drum
to 10-gallon mark and the mixture is veady for use as soon as it cools down.

Dose as follows:—

Lambs 5 to 4 months old ws i i 1 oz
Lamhs 4 to 6 months old s w3 - 14 o
Lamhs 6 to 9 months old - - S 13 oz
Lambs 9 to 12 months ol - . . 14 oz.
Dry ewes and wethers .. e - s 2 oz
Ewes rearving lambs i CF = il 2% oz

Grown sheep badly affected - i & 2% o0z,
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Yard sheep for twelve to fifteen Tours before drenching, and keep in yards for
three or four hours after drenching (without access to water). If sheep arve starving
when varded then drench at onee.

Examine whites of eves; if no small

To diagnose stomach worms in sheep:
veins visible and if appearance of face is white and skin under wool on bedy shows
white as though there were no blood, this is an indieation of stomach worms. Badly
affected sheep will show “bottle jaw’* and a wormy sheep will, as a 1ule, Jie down
and sulk if run for a few yards. To make eertain, if in doubt, kill a sheep and
examine fourth stomach, where the worms will be found.

AN EFFECTIVE LAND LEVELLER AND SMOOTHER.

The implement can be made any length convenient up to 12 feet. The steel
smoothing plate should be of 10 gauge, althongh 20 gange may be used if the
amount of work in view 18 not very great. Tt is brought from the middle 3 by 2
beam to the underneath of the back 6 by 3 beam, and holes are cut in it for the ties

and bolts.  In use the dreiver, standing on the plates, by moving forward canses

INEXPENSIVE AND EFFECTIVE LAND SMOO THER
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the front beam, with its cutting edge, to enter the ground and ecarry forwaed any
dirt ent off, and by moving backward Le raises the front, thus allowing the aecumu-
Tated earth to pass under in as great or as small quantity as he pleases. while the
sloping steel sheet smoothes it out, erughes the lumps, and spreads it in any depres-
sions,— Water Supply Commission of Vietoria.—‘Melbourne Weekly Times. "’
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Prare 171.—Ix mue CorroN Brrr—Tyrican Virein Forest CoUuNTRY IN THE
Burserr-DAawsox RucGroxs.

(See letterpress, p. 523.)

Prare 172.—Finsr Furrows oN Viraiy Laxps—In 1ae Corrox Benr, BurseTr.
Dawsox CousTrY.

(See letterpress, . 523.)
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Answers to Correspondents.

Hog Lice.
A, (Bylong).—
The Instructor in Pig Raising, Mr. Shelton, advises thut the best remedy for

pigs suffering from ll(IU‘ lice or other slm‘l parasites is to apply liberally
the mixture:—Benzine, + pint: kerosene, & pint; fish oil, 7 pints.  Apply
by hand, with a soft L‘]Uth, sponge, or 1}111311 after the pigs have been
well washed.  Keep the mixtore well corked in a tin or glass container, If
fish o0il ig not available any cheap grade of vegetable ail would do, such as
raw lingeed oil, erude castor oil; or a mineral oil, sueh as old motor oil,
separator, or m.u‘hine oil.  As 1he eges (nits) t]e]uomted by the female [ulm
hateh in about three days affer being laid, the mixture should be applied o
seeond time about one week after fir ot ,_|1rp]1m11m| then again in about two
or three weeks, or as required. Very young pi;;; arve frequently very
heavily infested with lice, and the irritation due fo their presence cheeks
gm\\th_ A favourite resort for lice is inside the ear and in other more orv
less inaceessible parts where they eannot be rubbed off.  Ou large runs
automatie hog oilers are worth while.

White Scour in Young Pigs.

W.D.

(Waooloogn ) —

White seour in young pigs is a complaint almost entively dne to overfeeding

of the sow at this particular time. The boar may be at fault, for some
sires produce progeny which are bad doers right from the start. 1f you
think this is the ease Mr. Shelton advises that hie should be culled immedi-
ately and replaeed with a more active, vigorous, unrelated sive. The fact
that when the sows are fed with dry corn the trouble is not so severe
seems to indieate that overfeeding is the eanse, for where sows arve feeding
ou dry eorn they do not eonsume so much bulk, and dry corn is not such a
heavy milk produeing food as skim milk and similar foods.

Ensilage for Pigs——Shelter Shed —Grasses.

1.8,

(Tliggeniien)—

The Tustroetor in Pig Raizing, My, Shelton, advises that (1) Ensilage is a very

(2)

nseful food, partienlarly for breeding sows, espeeially when it consisty of
green corn stalks chaffed when the cobs are in the milky stage. Grain
sorghums also provide an abundant supply of nutriticus grain and these
are useful drought-resisting crops which should be grown move exteunsively.
They ean if required be converted into ensilage, but give better results
from the gr ain, Ensilage iz not so useful for very young pigs. Ensilage,
Liowever, is such an excellent food for dairy cattle that few farmers will
spare any for their pigs except it be the musty, mouldy stuft’ from the
top or sides of the stack or pit, which should be burned or ploughed in
instead of being used for pig feed. Nevertheless ensilage is one of the
““stand-hy ' foods you ean rely upor. Sugar-cane and improved cow cane
ave hoth very useful erops whieh ean stand ever from owve season to
another if desived as also is arvowroot, a very reliable root crop.

Where soil and elimatie eonditions suit, sweet potatoes can he grown to
considerable advantage, while Jerusalem artichokes stand quite a lot of dvy
weather, Lucerne hay can also be used, moistening or soaking same for
the first few days wntil the pigs become accustomed to it,

It is difficult to eduente farmers up to the necessity for eonserving fodder
el grain for dey spells, most farmers appearing to prefer to take the
risk, especially when grain erops like maize vise in value to around Js.
per hushel. Where corn ean he grown to advantage and can be conserved
in the form of grain in tanks it is perhaps the mest rveliable stand-over
ceveal grain we have, though both wheat and English or Skinless barley
cun #lso be used. We know all too little of the value of erusked barley
as a food; if is the grain par excellonce in the old land.

Your suggestions re shelter shed ave practical and valuable. If yon decide
on eongtructing a shelter shed of the type referrved to we wonld sppreciate
@ elear photograph of it, both before the roof goes on and when the shed
is complete.
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(3) Rhodes grass grows very rank and scon hecomes convse and fibvous, il is
nevertheless a hardly dronght-resisting grass which in the earlier stages of
growth has a good feeding value, Pigs prefer grasses sueh as paspalum,
couch, or Kikuyu. All these are mueli more succulent than Rhodes, Kikuyuy
seems fo be of great value though it would suffer considerably in very dry
seasons, but Rhodes would make little growth during dry spells, and it
would be worth while trying Kikuyu.

Ailing Boar.
F.W. (Dalma Serub)—

The Instruetor in Pig Raising (Mr, Shelton) advises:—Reduce the allowanee
of green corn or of grain, amd give the animal plenty of green food and
clean drinking water. If you could feed some soaked cowpens it would be
effective in freshening him up, and we would suggest doubling the dose
of Epsom salte and giving him this medicine twice a week for three weelss,
after which the dose could be redueed to normal; also keep him away from
the sows altogether during treatment and only place them together again
when one or other of the sows is actually ready for service. Compulsory
und, if mecessary, vigorous exercise is sometimes necessary in induecing
activity in young bears, while in obstinate eases it has been found necessary
to enclose the sow in a breeding race during service. Both male and female
should be kept in normal breeding eondition,

Selecting a Poland-China Boar—Prolific Sows.
H.D.5. (Ceeil Plaing)—

Mr, Shelton advises:—>Much of course depends upon the animal himself, for
after all prolificacy is only one of the many valuable eharieteristics of
pigs.  Poland-China sows would not in a general way average more than
nine pigs per litter nor have we any other breed that eould be relied
upon to produce and vear (this is important also) more than nine pigs per
litter.  Our adviee, therefore, is, that as long as the animal is otherwise
of good quality and is growthy and vigorous, to go sahead with the
purchase but do not use the boar for stud purposes before he is ten months
old, otherwise he will become stunted and will have a shorter life. We met
with an instance a few days ago in which a Brishane show purchase, a
Poland-China sow, produced eleven pigs in her first litter, nine hoars and
two sows. These were all very well-developed pigs of excellent quality and
type. Nevertheless it is not every sow that is as prolific as this. Care and
attention count for mueh in the handling of pigs of all deseriptions,

Loss_of Sow.
J.B. (Mutdapilly }—

The Instructor in Pig Raising, Mr. Shelton, advises:—It is extremely difficult
from the information supplied to diagnose definitely the complaint from
which your sow died. Possibly, she suffered from aeute constipation, for
that is one of the commonest and most serious causes of death among
pigs that ave housed and fed on most of our farms. Whether this was the
cause of the trouble eannot he said, for you make no reference to the
condition of the animal’s bowels. The foot injury may have heen the eause,
and tetanus germs may have enteved where the skin was broken; for pigs,
like all other animals, are oceasionally affected by this peeuliar and rapidly
fatal disease, in whieh the paralysis and twitching of museles are very
common symptoms, There is no cure for tetanus when it develops to the
extent referved to, for it is rapidly fatal, tle animal suffering intense agony
for u few hours before death. Then food poisoning is a possible cause, this
frequently resulting through the animal drinking corned beef water, the
water in which salted meat has heen eooked, or through consuming some other
poisonous material, musty or mouldy grain, &e., which eause severe abdominal
pain (ecolic). Then, again, diarrhoea or white scour is a common trouble
among pigs, a trouble vespousible for the the death of thousands of young
pigs every year. This nsually commences while the animal is very voung,
and develops into an acute form about weaning age,

Allow your pigs a good large run and give them ample green food. Be eareful
in using cob eorn in the milky stage, for this sometimes causes seouring in
very young pigs. It was considered for many years to be one of the
primary eauses for the huge losses of young pigs in America during the
period when they suffered so heavily from swine fever (hog cholera).
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Feeding Pigs.
HUWR, (Kenilworth)—

My, Shelton’s opinion is that in feeding maize to pigs it pays handsomely to
grind the maize to a meal and then either soak or cook it for the pigs,
though it must be admitted that experiments have indicated that there is
not a wile margin to allow for expense (fuel, labour, &e.) hetween resnlts
obtained from feeding maize uncooked wversis cooked. Much depends upon
the elass of pig handled and upon loeal farm econditions. Por instance,
the American people advoeate allowing the pig to do its own harvesting
by turning it into the maize crop and allowing in addition free range over
succulent pasture.  Our conditions arve somewhat different, for our most
popular bacon pig is one ready for the market at five and a-half to six
monthe of age. These pigs would not benefit to the same extent by being
turned ont in large corn paddocks. We find it pays muech better to keep
the bacon pigs in acre or so pig paddocks and to hand feed and thus hurry
them on. Breeding sows (and the bear if convenient} benefit very largely
Ly having larger pig paddocks. Under your conditions a system allowing
for o little of each of the above would pay, that is allowing the pigs to
run for a month or six weeks prior to their reaching the fattening stage,
and then to bring them into elose range and finally to top up on grain and
milk for several weeks before marketing. In this ease it would certainly
pay yvou to grind and either soak or soften the meal by eooking. In this
system you could also work in your potatoes, for it certainly pays to cook
potatoes, and using them as a mash with maize meal would be a good idea.

M.C (Toogooloowah)-—

In the absence of skim milk, root crops and grain make execellent substitntes,
while it is necessary to Lave ample supplies of green gtulf, lucerne, grasses,
&e., especially for the breeding stock and young pigs. Of the root crops
vou will find that sweet potatoes are the most payable, while Jerusalem
artichokes, arrowroof, and mangel wurzels are ideal foods. We recommend
your taking this Journal regularly. It costs but one shilling per annum,
which represents the postage on twelve issues. It earvies, as you will see,
a great deal of useful information, is well illustrated, and would he a
useful addition to your farm literature. -

AN, (Goomboorian)—

FPor your purpose we congider paspalum grass has many advantages from a
pig-feeding standpoint.  In the Maleny distriet giving kikuyu grass is
being tried and it is proving very satisfactory, as also is couch, white
clover, &e. Burseem or Igyptian clover is a useful plant, too, but requires
better soil than moest of the others to secure best results. Tt will pay
Randsomely to grow maize, cowpeas, and field peas. Tn rvoot erops sweet
potaces are the best, though Jerusalem artichokes also pay well.  Mr.
Shelton suggests cutting out swede turnips as they are not a payable pig
crop, but mangel wurzels pay and are an excellent standover crop, as also
is arrowroot. Improved cow eane and the softer vavieties of sugar-cane
are excellent, as also are sacealine and other sweet sorghums.

The Instructor in Pig Raising will willingly assist in the matter of the
selection of breeding stock, and if you let him know your requirements he
would be able to obtain prices at whieh suitable stock may be bought.

MARKET FOR TOMATOES IN JAVA.

By the courtesy of the Department of Markets and Migration, we have received
a copy of a letter from H.EM, Commercianl Agent for the Netherlands East Indies,
Batavia, eoncerniug the market for tomatoes in Java., The Commercial Agent
states that ““though considerable quantities of tomatoes ave grown in .Java,
there is o shortage of the loecally grown produet during thie months extending from
September to April.  Frem October to Maveh, in fact, tomatoes ave almost
anobtainable here, It would thus appear that there should be a fair market in the
Netherlands East Indies for Australian-grown tomatoes during ot least six months
of the year. The period of transit from Geraldton to Batavia is eleven days,
or two days less than from Geraldton to Melbourne, and if the tomatoes are properly
picked, it should be possible to land them here in good cendition.”” The foregeing
snggests that there might be some business in this for North Gueensland growers.
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Tarm and Garden Notes for January.

Pieip.—The main husiness of the field during this menth will be ploughing and
prepaving the land for the potato and other futurve crops, and keeping all growing
crops elenn.  Great eare must be exercised in the selection of seed potatoes to ensuve
their not being affected by the Irish blight. Never allow weeds to seed. This may
be unavoidable in the event of long-continued heavy rains, but every effort should be
m:ule to prevent the weeds coming to maturvity. A little maize may still be sown for

1 late crop. Sow sorghum, imphee, Cape bavley, vetches, panieum, tcﬂsmte rye, and
vu\\pe'lq In some very early localities potatoes may be sown, but there is considerable
risk in sowing during this mont b, and it may be looked npon m:_\lely as an experiment.
Plant potatoes whole, Early- -sown cotton will be in bloom,

As the regular wet season is expeeted to commence this month, provision should
be made '11@01(11\1;:1‘

On constal and intercoastal seruly distriets, where rveeently burnt-off serub lands
ave ready for the recaption of seed of summer-growing gragses, sowing may eommence
is soom as suitable weather is experienced. Mueh Ll:%’lpnmntnlcut may be saved, and
subsequent expenditure obviated, by ensuring that only good germin alle arass seed Iy
sown, of kinds and in {ILl‘ll]tltlES to suit loeal conditions, the cirenmstance being kept
in mind that a good stand of grass is the principal tactor in keeping down “weeds
and undergrowth.

In all distriets where whent, harley, oats, eanary seed, and similar crops lhave
recently heen harvested, the ]navt[w of lm’nkmg up the surface soil on the cropped
areas should inv, nmmy be adopted. Soil put into fit condition in this way will
““trap’” moisture and admit of the rains percolating into the subsoil, where the
moisture neecessary for the production of a suceceding erop can he he]d provided
attention is given to the maintenance of a surface muleh, and to the remo\.tl by
regular eultivation, of volunteer growths of all kinds. Tf not already seen to all
harvesting 1mwhmcr_v should be put under cover, overhauled, and the woodwork
painted where required.

Where maize and all summer-growing ‘‘hoed’” erops are net too far advaneed
for the purpose, they should be kept in a well-cultivated condition with the horse hoe.
Young maize and sorghum erops will devive mueh henefit by harrowing them, in the
same direction as the rows ave running, uging light lever harrows with the t}'neg set
liiek at an angle to obviate dragging out of plants, but the work should not be done
in the heat of the day.

Cuielk nmturmg variefies of maize and sorghum may still Le sown in the early
part of the mounth in eonstal areas where carly frosts are not expected.

Suceession sowings may be made of a number of quick-growing summer fodder
crops—Sudan grass, Japanese and rench millet, white panicvm, and iiberty miilet
(panicum}). In favourabls sitnations, both *‘grain’ and ““saceharine’’ sorghams
may still he sown: also maire, for fodder purposes.

Fodder conservation should e the aim of everyone who derives a living from
stock, partieularly the dairyman; the present is an important peviod to plan eropping
arrangements,  Exelugive of the main evops for feeding-off (when fodder is snitable
for this purpose), ampls provision should he made for ensilage crops to be conserved
in silo or stack. . As natural and summer-growing artificial grasses may he expected
to lose some of their sneculence in autumn, and move of it in winter and early spring,
the eropping ““lay-out’’ to provide a continuity of sueenlent green fodder throughout
the seagon ealls for thorongh and deep cultivation and the building up of the fertility
and moisture-holding eapacity of the soil. Planter’s friend (sorghum) may be sown
as a broadeast erop at the lattor end of the month for entting sud feeding to cattle
in the autumn and early winter. Strips of land should be prepared also for a
suecession sowing about the seeond week in February, and for winter-growing fodder
CTOIS.

KireneNy GArpEN.—A first sowing of cabbages, eanliflower, and Brussels sprouts
may now be made in a covered seed bed, which must be well watered and earefully
protected from insect pests. Sow in narrow shallow drills; they will thus grow
more sturdy, and will be easier to trangplant than if they were sown broadeast.
The main points to be attended to in this early sowing are shading and watering.
Give the beds a good soaking every evenming. Mulehing and a slight dressing of
salt will be found of great benefit. Muleh may consist of stable litter, straw, gprass,
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or dead leaves, Dig over all unocenpied land, and turn under all green refuse, as
this forms a valuable manure. Tur over the heavy land, breaking the lwmps roughly
to improve the texture of the soil by exposure to the sun, wind, and rain, In favour-
able weather, sow French beans, eress, cauliflower, mustard, cabbage, celery, radish
for autummn and winter use. Sow celery in shallow well-drained boxes or in small beds,
which must be shaded till the plants ave well up.  Parsley may be sown in the
same mamner. Turnips, earrotg, peas, and endive may also be sown, as well as a few
encamber and melon seeds for a late crop, The latter are, however, unlikely to
sneeeed except in very favourable situations, Transplant any eabbages or eauliflowers
whieh may be ready. We do not, however, advise such eariy planting of these
vegetables, becnuse the fly is most troublesome in February. For preference, we
shonld defer sowing until March. Still, as ‘“the early bird catches the worm,”’ it is
advisable to try and be first in the field with all vegetables, as prices then rule high.
Cueumbers, melons, and murrows will be in full bearing, and all fruit as it ripens
should be gatheroed, whether wanted or mot, as the productiveness of the vines is
deersased by the ripe fruit being left on them. Gather herbs for drying; also garlie,
oniong, and eschalots as the tops die down,

Frower Garney.—To make the flower-beds gay and attractive during the autumn
and winter months is not n matter of great difficulty. Prepare a few shallow boxes.
Make n compost, a great part of which should eonsist of rotten leaves, Fill the
hoxes with the compost; then sow thinly the sceds of annuals, Keep the surface of
the goil moist, and when the young seedlings are large enough to handle, 1ift them
gently one by one with a knife or a zine label—never pull them wp by hand, as, by
<0 doing, the tender rootlets are broken, and little soil will adhere to the roots,
Then prick them out into beds or hoxes of very light soil containing plenty of leaf
would,  Keep o sharp lookout for slugs and eaterpillars,

All kinds of shrubby plants may be propagated by euottings. Thus, pelar-
goniums, erotons, colens, and many kinds of tropical foliage plants ean be obtained
from cuttings made this month. After putting out cuttings in a propagating frame,
shade them with a piece of ecalico gtretehed over it. Be eareful not to over-water at
this season. TPropagate verbenas, not forgetting to inelude the large searlet Fox-
hunter. Verbienas require rich soil. PPalms may be planted out this month. If the
weather prove dry, shade all trees planted out.  With seed-boxes, muleh, shade,
water, and kerosene spray, all of which imply a certain amount of morning and
ovening work, the flower garden in antomn and winter will present a charming sight.

Orchard Notes for January.

THE COASTAL DISTRICTS.

All orehards, plantations, and vineyards should be kept well eultivated and free
Arom weed growth; in the first place, to conserve the moistire in the soil, so necessary
for the proper development of all fruit trees and vines; and, seeondly, to have any
weed growth well in hand before the regular wet season commences. This advice is
especially applieable to eitros orchards, which frequently suffer from lack of moisture
atithis period of the year if the weather is at all dvy, and the young erop of fruit
on the trees is injured to a greater or less extent in consequence.

Pineapple plantations must also be kept well worked and free from weeds, as
when the harvesting of the main summer evop takes place Inter on, there is little time
to devote to cultivation, 1f this important work has been neglected, not only does
tlmb:u-tmll crop of fruit on the plants suffer, but the plants themselves receive a
sethack.

Banmna plantations should be kept well worked, and where the soil is likely to
wash badly, or there is a deficiency of humus, a green evop for manuring may he
planted.  Shounld the normal wet season set in, it will then soon cover the ground
without injury to the banana plants. When necessary, banana plantations should be
manured now, using a complete manure rich in potash and nitrogen. Pineapples may
also be manured, using a composition rieh in potash and nitrogen, but containing no
aeid phosphate (superphosphate) and only a small percentage of hone ineal, ground
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phogphatie rock, or other material containing phosphorie acid in a slowly available
form.

Bananas and pineapples may still he planfed, though it iz somewhat late for
the former in the wore southern parts of the State. Keep a good lookout for pests
of all kinds, sueh as Maori on citrus trees, scale insects of all kinds, all leaf-eating
ingects, borers, amd fungus pests genervally, using the remedies recommended it
Departmental publications.

Fruit fly should rveeeive special attention, aund on no aceount should infested
fruit of any kind be allowed to lie about on the ground to become the means of
Ireeding this serious pest. Tt this is negleeted, when the main mango erop in the
South and the early ripening citrus fruits ave veady, there will be an army of fies
waiting to destroy them,

Be very earveful in the handling and marketing of all kinds of fruit, as it soon
spoils in hot weather, even when given the most enreful treatment. Further, as during
January therve is gencrally more or less of a ghat of fresh froit, only the hest will
meet with a ready sale at a satisfactory price.

Grapes are in full season, both in the Brisbane and Coominya districts;, and
in order that they may be sold to advantage they must be very earefully handled,
graded, and packed, as their value depends very mueh on the eondition in which they
reaeh the market and open up for sale.  Wellcoloured fruit, with the hloom on and
without o blemish, always sells well, whereas badly colouved, immature, or bruised
froit is hard to guit,

One of the greatest mistakes in marketing grapes is to send the fruit to market
hefore it is properly ripe, and there is no better way to spoil its sale than to fry
and foree it on the general public when it is sour and unfit to eat.

Bananas for sending to the Southern States vequire to be ent on the green gside,
Lut not when they are so immature as to be only partinlly filled. The fruit must he
well filled but show no sign of ripening; it must be cavefully graded and packed and
the eases marked in aceordanee with the regulations under the FPynit Cases Aets nnd
forwarded to its destination with as little delay as possible.

Pineapples should be packed when they ave fully developed, which means that
they eontain sufficient sugar to enable the fruit to maturve properly. Immature fruit
must not be marketed, and if an attempt is made to do so the fruit is liable to
seizure and the sender of the fruit to prosceution under the abovenamed regulations.
Further, the fruit must be graded to size and the number of fruit contained in a
case must be marked thereon. Immature fruit must not be sent. For canning,
the fruit should he partly coloured; immatuve fruit is useless; and overvipe fruit
is just us bad. The former is deficient in colour and flavonr and the latter is
foyiney ' and of poor texture, so that it will not stand the necessary prepuaration
and  eooking.

Should there be a glut of bananas, growers ave advised to try and convert any
thoroughly vipe fruit into banana figs.

The fruit must be thoroughly ripe, so that it will peel easily, and it should be
laid in a single layer on wooden trays and placed in the sun to dry. 1 the weather
is settled, therve is little trouble, but if there is auy sign of rain the trays must be
stacked till the weather is again fine, and the top of the stack protected from the
ain,  To faeilitate drying, the fruit may be eud in half Jengthways. It should he
dried till a small pertion rubbed between the finger and thuwmb shows no sign of
moisture. It can be placed in a suitable box to sweat for a few days, after which it
can he dipped in boiling water to destroy any moth or inseet eggs that may have heen
laid on it during the process of drying and sweating. It is then placed in the sun
to dry off any moisture, and when quite dry it should be at once packed into tight
boxes lined with elean white paper. It must be firmly packed, when, it it has been
properly dried, it will keep a considerable time. It ean be used in many ways, and
forns an excellent substitute for raisins, sultanas, evrrvants, or other dried fruits used
ir making fruit cakes and other comestibles. Buanaua figs will Te Tound useful for
home consumption, and it is possible that a trade may be built up that will ahsorb a
quantity of fruit that would otherwise go to waste,

THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS.

Junuary is a busy month in the Granite Pelt, and orchardists are fully occupied
gathering, packing, and marketing the crop of iidseason fruite, consisting of
plums of several kinds, peaches, nectarines, pears, and apples.  The majority of these
fruits ave better keopers snd carriers than those that ripen carlier in the season:
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at the same time, the period of usefulness of any particular fruit is very limited,
and it must be marketed snd disposed of with as little delay as possible.

With the great inerease in produetion, owing to the large area of new orchards
coming into hearing and the inercasing yields of those orehards that have not
come into full profit, there is not likely to be any market for immature ov inferior
fruit.  There will be nmple good fruit to fully supply the markats that are available
and gecessible,  Mueh of the froit will not earry mueh beyond the metropolitan
market, but firm-ileshed plums, clingstone peaches, and good firm apples should
stand the journey to the Central, and, if they are very earefully selected, handled
in a manner to prevent any bruising, and properly graded and packed, they should
carry as far as Townsville. Growers muost remember that, given a market fully
supplied with froit, only sueh fruit as reaches that market in first-class condition
ig likely to bring a price that will pay them: consequently the grower who takes
the trouble to sead nothing but perfect fruit, to grade it for size and colour, to
pack it cavefully and homestly, placing only one sized fruit, of even quantity and
ceven colour, in a ease and paeking it so that it will earry withont bruising, and
when opened up for sale, will show off to the best advantage, is pretty certaiu of
making good. On the other hand, the careless grower who sends inferior, badly
graded, or badly packed froit is very likely to find when the returns for the sale
of hig froit ave to hand, that after paying expenses therve is little, if anything, left,
The expense of marketing the frnit is practieally the sume in both cases,

Then ‘‘why spoil the ship for the ha’p’orth of tar’’ after yon have gome to the
expense of pruning, spraying, manuring, and cultivating your orchard? Why not
try and get a maximum return for your labour by marketing your froit properly?
The packing of all kinds of froit is a fairly simple matter, provided you will
remember—

(1) That the fruit must be fully developed, but wet quite firm  when
gatheved.

(2) That it must be handled like eggs, as a bruised fruit is a spoilt frait,
and, when packed with sound fruit, spoils them alsa.

(4) That only one-sized fruit, of an even degree of ripeness and eolour, must
be packed in a ease.

(4) That the froit must be so packed that it will not shift, for if it is
loosely packed it will be so bruised when it veaches its destination that
it will be of little value. At the same time, it most not he packed so
tichtly as to crush the fruit.

If these simple rules are horne in mind, growers will find that much of the
Llame they frequently attribute to the fruit merchants or middlemen iy aetually the
vesult of their own lack of earve. IMyuit that opens up in the pink of condition sells
itself, whereag any fruit that opens up indifferently is hard to sell on any except
a bare market, and on a glutted market is either unsaleable or realises sueh a poor
price that the grower is frequently out of pocket and would have been hetter off had
he not attempted to market it.

If spraying with arsenate of lead, and systemutic bandaging, has been proporly
carvied out, there will be eomparatively few codlin moths to destvoy the later
ripening pip fruits; but iff these essentinl operations have been neglected or enve-
lessly earrvied out, & number of moths will hateh out and the eggs lnid by them will
turn to larve that will do mueh damage, in some eases even more than that eaused
by the first broods that attack the fruit ag soon as it is formed. Where there is any
likelihood, therefore, of a late erop of moths, spraying with arsenate of lead must
be continued if the late erop of pip fruits is to be kept free from this serions pest.

Froit fiy must be systematically fought, and on no acconns must any fly-infeeted
fruit be allowed to lie nhout on the ground and breed this pest, to do further damage
to the later vipening fruits,

Uitrus orehards will need to be kept well eultivated in the ddrier and swarmer
parts of the State, and, where nccessary, the trees should be irrigated. TIf seale
insects are present, the trees shonld be either sprayed, or, better still, treated | with
hiydroeyanie acid gas,

Western grapes ave in full season, and if they ave to be sent long distances by
rail, then they are all the hetter to be eut gome hours hefore they ave packed, as
this tends to wilt the stems and keep the berries from falling off in transit. The
fruit must be perfectly dry when packed, and should be as cool as possible. Tt must
be firmly packed, as a slack-packed ecase always earries badly and the fruit opens 1
in a more or less broised condition,
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ASTRONOMICAL DATA FOR QUEENSLAND.
Tiugs CompuTeEDd BY I EGLINT”N._]".R.A_S., AxD A, K. CHAPMAN.,

Phases of the Moon, Occultations, &ec.
9 Nov., ( Last Q,ua;ter 113 am.

TIMES OF SUNRISE, SUNSET, AND 16 ,, @ New Moon 4 58 p.m.
MOONRISE. 23 ) First Quarter 12 5 p.m.
30 ,, © Full Moon 5 11 p.m.
AT WARWICKE. Apogee, Bth November at 5 30 a.m,
MOON RISE, Perigee, 26th November at 5 36 p.m.
T On the 20th November, about one hour after sun-
1025 Noveswnsr. | Droxuner. | Nov. | Dee. | 86t it will be Interesting to notice that the planet
.‘T‘ III ml.c-.r and the tlllucin. then nearly in its first quarter,
S fdll be apparently in somewhat elose imi
i ‘ . | the western part of the sky, Tllcriﬁlllﬁﬁxhgl\;i{mi:
Dato, Rises.  Bots. | Rises. | Bets, | Rises. | Rises. | sovoral millions of miles seperating the two objects
| | a8 the Moon will be at a distance from the Earth of
—— ] . | o about 2;‘!&?‘?;: miles fonL}‘;. ;vhlln Jupiter will be far
. LN . | away ata ance of about 700 milli .
U |53 | 60 | 450 682 635 16|  Mercury will e at its ﬁ‘jm;'ést elonention.” 22
% : ) i s - degrees 3 minutes east of the Sun, on the 22nd,
9 | 52 | 610 | 450 | 432| 7-32| B9 Il} uwm rum:iu jullmvc the"Iu.n{Isc:}}i lnhmlzf‘r 42“%13'&3
? . ; 3 i =g | After sunset, The constellations in the same direc-
3 51 | 611 | 450 | 6:33| 820| 8349 tion in the sky are Sagittariug :lndn&o:plo.n]’;mr]tti:u
4 | 50 | 611 450 634( 95| 9-45 Dborders of which the planet will seem to be situated.
As no bright stars are in the immediate neighbour-
5 | 50 ‘ 12 | 450  6'35|10°17 | 10-29 gw&ll I)Iertﬁry lshtmi“t.r}a ?e tvlmu-lsr discernable, with
v £, : ; ; : ntaries the brightest star of Seopio ak b
6 | 459 | 693 450 | 635|106 |118 | e whovo i f.%wngdstthu Moan.. D and sbont
e Mo ; & = 3 1 20th November the two most brilli i
7 | 458 | 618 | 450 | 635 1140 | 11°45 | Viniy and Jupiter. will be Apiarently ot et
8 | 457 614 450 637 nil | nil | partin the western sky soon after sunset, with the
| o | e :mitul;mgn ismlttnr{]usu nn;it l'.'n])r?!"]ornlm in the
. | e e | grond. iwugh the Moon will be somewhs
9 ] 457 | 615 ; 4°50 ‘ 637 [12°83 | 1220 bﬂ:?{;ﬁ&eintglmh\;e%n tht}ﬂrstqum;rf:i.i:ﬂrlrull.thet::é
; e e v § 54 | Drin starg of Capricornug which ntly
10 | 456 | 616 | 451 | 6:38 [ 1712 1254 | Gopyevhat remarkably close to one chctir Shouid
11 | 456 616 451 689| 147 1-28  nlso be observable above these two plancts,
: On the 28th Venus will be at its ereatest elonga-
12 | 455 | 617 | 461 | 640 2:28( 23 ?lmrefo":-e dn:grr-t .Ini-s 131? ]llnlrtmuml ehnst bgt ”{‘i‘ Stun, and
- 2 - i r . 1 28 & highest point above the i
13 | 455 ‘ 618 | 4'BL | 6+40| 266| 240 {I;‘l{rlr,on a&iﬁrﬂmmse? q\’eﬁ:sﬁwill be np[um‘:natsiyl{::
" | e . L the constellation of Sagittaring mear Cay ricornus
14 : 4 : :: 1: ii: :; 41 i ?‘: 324 ind will not set until 3 hours 32 minutes n!’tull the Sun.
15 | 454 *1§ 5 3 ¥ 49 —
| 8 Dec. @ Last Quarter 10 11 p.n
16 | 453 | 6:20 452 642| 450 52 16 , @ NewM Ty
| - ew Moon 5 Ham.
17 | 453 | 621 | 452 | 643| 5:83| 40 . S %nrat Quarter 9 8 p.m.
18 | 453 621 453 643| 62| 75 80 , O FullMoon 12 1 am.
N S - 3 2 Apogee, GOth December at 4 6 a.m.
19 452 | 622 | 458 | 644] 7T17| 811 Perigee, 18th December at 12 18 a,m.,
52 " 54 B . o On and near the 1st December, about & o'cloek i
20 4 6:23 | 454 | 44| 817| 9716 ‘ the evening, the Southern Cross will be at the Ioweslt‘:
21 451 | 624 ' 454 | 645| 0191020 1t)=|r1. tu|‘r ;’hﬁ ](.-tl;:vlu w]ll;(‘ill it npparently makes ‘eivcry
= - wenty-four hours, also once ov t 0 th
20 | 451 625 455 6461023 | 1124 J South celestial pole, a point in tii{'n}; ;\!(I‘El}trul;-rtl:i'ﬂsaw?
p.m. | distance above the Southern horizon as the position
23 | 451 626 495 G46)11:26| 1224 | of the observer is from the equator. The Cross
pan. :_lielnglhnt b tllﬁf.ilnl:(: of d:m degrees from the Pole,
£ i < 2 x e egeribe o cirele 60 degrees in dinmeter. At
24 451 G027 456 | 647 [ 1228 | 123 | wopyiek, 28 degrees South, the pole 11& only 28
a5 £51 | 698 456 647 180 299 | degrees above the horizon and the Cross therefore
, when at its lowest position s just below the southern
26 | 450 | 629 457 G47) 220 316 I horlﬁon. 3 Tiﬁif rmnﬁo;!; Istrem:-r,lm_nt!::d liy Figure Vli
Y P on the clock faee ; about midnight the Cross wi
97 | 450 | 620 . 457 | 648 327 4‘I2t rmw{l lmsition ]VIEI.I. and ﬁvlll bﬂfcom!ug into \r‘;:w
¥ p ) i i S weadd downwards in a south-casterly position.
98 | 450 | 680 458 648| 425| b7 ; Atl!]nut.Mmiddu;:f t';;n thln 10th Venus will Illm occulted
e 1 o e " 3 yw the Moon, but only to a very small extent in
20 | 450 | 631 459 648 522) 00 | e Queensland. . As this will oceur within
30 | 450 631 50 649 | 620 | 652 | four days of the new moon, a beantifully interesting
| phenomenon will be somewhat marred by the intense
81 | e | B°1 | B4R 740 | vrightness of the Sun in too great proximity cn the left,

For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes 8.,
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the
times given above for Warwick; at Goondiwindi, add 8 minutes; at St. George, 14 minutes;
at Cunnamulla, 25 minutes; at Thargomindah, 33 minutes; and at Oontoo, 43 minutes. -

The moonlight niihts 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 about the time the sun sets, and the moonlight then extends all through the night;
when at the first quarter the moon rises somewhere about six hours before the sun sets, an
it is moonlight only till about midnight. After full moon it will be later each evening before
it rises, and when in the last quarter it will not generally rise till after midnight.

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

[All the particulars on this page were computed for this Journal, and should not b
renrnduced without acknowledgment.)



