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Cvent and Comment.

Writing Australia’s Name in the Skies—An Epic and a New Epoch.

IEUTENANT BERT HINKLER'S lone-hand flight from Croydon (England) to
Bundaberg rvepresents to date the most remarkable achievement of man in his
conguest of the air. Through it this young Queenslander has brought fame to his
home eity, to his native State, to Australia and the wide-flung British Commonwealth,
With Hawker, Ross and Keith Smith, Bennett and Shiervs, Parver and Melntosh, he
has written the name of Australin across the skies. His gingle-handed aerial voyage
around half the world’s eircumference eonstifutes an epie of pluck, determination,
endurance, and mechanical genius, Hig great accomplishment marks the opening of
a aew epoch in the seience of aervial navigation, and the passing of yet another sfage
along the course of human progress. Australia s proud of Licutenant Hinkler,
D.AM. (who previously won high distinetion as an airman in fhe Great War) as one
of the greatest of her sons, not only for his magnificent feat, but for the characteris-
tieally Australian way in which he did it; for the way he tackled the job and eavvied
it through; for his zeal and unflagging cheerfulness under every stress; for lis
wodesty and level-headedness in the hour of triumph.  Without any fuss he left
England, alone, in his winiature machine, and kept on his journey from day to day,
fo time and plan, in the same steady, nnostentatious way. The flight was not a stunt
accompanied by merely lueky cireumstance, It was a feat that without a combination
of extrunordinary coolness, courage, judgment, tenacity, and high mechanieal skill
would otherwise have leen impossible,

When aerinl development beecomes a theme of lhistory the share of young
Australia in the promotion of aviation mnst make a rvemarkable chapter. 1t was
an  Australian—Hargreaves—who invented one of the first flying machines, now
treasured as an exhibit in a German museum. In actual flying, we have the remark-
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able record of the Australian Flving Corps in every theatre of the Great War,
Other Australians to bring honour to their country were Hawker, whose gallant
attempt to fly across the Atlantic is not forgotten; Ross and Keith Smith and their
two mechanies, Bennett and Shiers, who were the first to fly from England to.
Australia; Parver and Melntosh, who essayed the same feat suceessfully, coming
through under every handicap and only after extraordinary adventures that ealled
forth the highest degree of indomitableness, resourcefulness, pluek, and skill. Then
there were also those other Australinns—Douglas, Ross, Wilking, Rendle, Williams,.
Potts, Howell, and Fraser—whose attempts to fly home from Europe, though they
all ended in disaster, and some in tragedy, may be classed as splended failures that
added greatly to our knowledge of aerial navigntion; while at home in Australia we
have already established great eivil aerial transport services, excellently manned,
that arve proving one of our greatest developmental factors in inland settlement.

Australia then has reason to be proud of her achievements as o pioneer nation
in aviation, and has still greater reason to be intensely proud of her vouth whose
magnificent fights have captured popular jmagination, and of whon one of the
greatest is Bert Hinkler, whom the world aeelaims to-day, and whom we all delight to
honour,

Hinkler’s Flight—Its Practical Lesson.

PPART from the thrill he has given us as a young Australian who, alone and
unassisted, has ecovered 11,000 miles in a plane that with wings folded fits-
comfortably into an ovdinary garage, the flight of Lieutenant Hinkler has a very
praetical side to it. Aeting us his own navigator, pilot, awl mechanie, and without
any ground organisation, he has demonstrated the possibilities of a small plane for
transport over long distances, and has proved that air travel may be cheaper than.
other means of voyaging. His outlay -on the whole journey was only £57, while the
actual flying time from Englind to Australia was just about six days.  Allowing
for the full time taken on the way—sixteen days—Hinkler has shown that ¢communi-
cation with Britain ean be brought within the compass of fourteen days. On the:
evidenee of those faets it is easy to conjure up @ vision of the future of aerial
navigation. In a eountry like Australin, where eonditions for flying are almost
perfect, it is easy to imagine what a place aviation might have in internal develop-
ment.  From this point of view alone Lientenant Hinkler has performed an inestim-
able service, not only to his own homeland, but to the whole world. For the moment,.
however, we like to think more of his achievement as one of the greatest sources of
inspiration to the youth of Australia; while we know that in the records of the race
hiz name will remain for all time.

Maize-Growing in Queensland —Southern Appreciation of Departmental Activities..

OMMENTING interestingly and informatively on the expansion of maize-growing
C in Queensland, the “* Australasian '’ (Melbourne) had this to say in a recent
isste i—

The Department of Agrieulture and Stock (Queensland) is doing everything
possible to stimulate maize-growing, and farmers ave appreciative of the
encouragement they receive. Maize-breeding, whieh is one of its principal
activities, is designed—/(1) to improve the standard and type of Queensland-grown
maize; (2) to inerease the average yield and production on individual farms, and
similarly of the State; (3) to produce varieties and types to suit the elimatie
conditions and soils common to different distriets. The breeding and propaga-

- tion of new straing of maize are earried on by the maize specialist of the
department (Mr, C. J. MeKeon), and strains of the standard vavieties arve grown
under departmental supervision, and speecially selec¢ted pure seed is distributed
to farmers on applieation. Last season a flat rate of 1ls. a bushel, including
railage to the nearest railway station, was charged to enable applicants living
at long distances to benefit. The use of good seed means bigger and hetter
crops, awd helps to reduee the cost of production. Extraorvdinarily high yields
lave been obtained from seed of high productivity, notably from T. O, Reid’s
Yellow Dent and Improved Yellow Dent, of which maximum yields of 116 and
117 hushels an acre vespectively (five times the average yield of the State) have
heen secured under field conditions,  Farmers arve not slow fo realise the value
of such seed, which is absorbed long before the planting season arvives. Officers.
of the department rvegularly visit the various maize-growing centres, and keep
in eonstant toueh with farmers. They advise on all matters appertaining to the
cultivation of the erop, and assist these engaged in the industry by every means.
in their power. A propoesal to establish o maize board last year under the
provisions of the Primary Producers’ Organisation and Marketing Act was
defeated. Of the 5,264 votes vecorded, 1,924 (374 per eent.) were in the-
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aftirmative, and 3,225 (62.06 per ¢ent.) were in the negative. This indicates that
the majority of growers are opposed to Government control, although they are
not unmindful of what is being done to advanee their interests, The Department
of Agriculture is performing work of the greatest significance, and its activities
are an important factor, not only in expanding maize-growing, but also in placing
the industry and the subsidiary industries on a morve satisfactory footing, and
assuring the prosperity of those engaged iu them,

No erop is more easily and rapidly improved by seleetion anid breeding than
maize, and the best variety for any loeality ean be determined only hy loeal
variety tests. Such tests have been condueted in many countries in the United
States of Ameriea through the effort of the local organisations in eo-operation
with the State Experiment Stations, The number of samples tested in sixteen
counties in lowa was 1478, of which one-tenth giving the highest yields averagel
i2 bushels an aere, while one-tenth giving the lowest yields avernged 44.5 bushels
an aere, or only about two-thirds as much as the best yielding samples. Over
100 gamples of imported seed averaged less than neavly 1,000 samples of home-
grown seed.  The vesults show wide differences in yield, and emphasise the
importance of the farmer selecting for his soil and locality the variety that will
do best.  Sueh selection will evidently made o great difference in the total yiold
of maize on a given area, In order to assist farmers in obtaining purve, pedigree
seed, the Queensland Department of Agrieulture and Stoek, by aveangement
with certain growers in the prineipal waize-producing distriets, supplies them
with selected seed, which is specially grown for the department under the super-
vision of its officers. These growers are loeated in isolated arveas, where no other
vitriety excepting the one in which they are specialising is grown near the crop,
thus eliminating the risk of cross-fertilisation. The farms are periodically
inspected, and the inspectors select seed for the following season’s planting in
the field, and that for sale from the_erib. The growers are paid 1s. a bushe!
above the ruling top market rvate on rails at their nearvest rvailway station, and
the faet that a number have been growing for the department for upwards of
ten years proves that they are satisfied with the arrangement, Before the
seed ig distributed to farmers it is graded by the department, and the demand
is s0 great that it has been impossible to supply all orders. Early in August
stocks of early varieties were exhausted, although planting would not be general
for another month.  Last year there was sufficient seed fo plant 2,000 acres,
in addition to the departmental plots, of which there are approximately 200,
New varieties are constantly Leing tried out in different distriets to determing
their suitability or otherwise for the conditions. This braneh of the departmental
activities is of the greatest benefit to farmers, as it enables them to secure the
best seed at a reasonable price, and to the State by the inereased yields of grain
aud fodder resulting from its use.

Value of Scientific Research—The Futility of Expecting Salvatlon by Ballot.

RADUALLY we were recognising: that our fundamental problems were production
and efficiency, and by those means fo he able to send overseas our exportable
surplug, and sell it in eompetition with the open markets of the world, declared Prime
Alinister Bruee, at Frankston, Vietoria, recently, This recognition has grown thiough-
out the world as the basis of the restoration of all nations to the condition of
prosperity.  Wool was the only commodity in the world for which the buyer sought
out the seller. We had to sell in the best markets of the world, but we had ron into
trouble because in other commodities room for improvement in production methods
was greatly to be desived. Secience rveseareh was beginning to run down lines where
we could hope for suecessful results. The sum of £650,000 had been set aside for the
Couneil of Scientific Research, and of that amount £100,000 was being utilised for the
purpose of training our own scientists. There were some people, who generally
deseribed themselves as sound, hard-headed business men, who eriticised the spending
of money in this way, but they merely condemned themselves,

We did not know what was a balanced vation for sheep. We did not kuow the
mineral contents of our grasses, which explained why sheep transferred from one
place to another did wot thrive; but we were starting to investigate this proldem.
The reason it had not been done before was heeause we had such o wonderful country :
it did not matter very much how we mismanaged, we got on very well. But we had
passed that stage to-day. Por years we slung our froit into cases, and deelaved that
any self-respecting community shonld be elamouring to buy it. We had sent owr butter
overseas, but our butter four yenrs ago had brought 10s. a ewt. less than the New
Zealand commodity, simply beenuse we had never taken the trouble to keep up our
reputation. Al that was wanted was a little more vision on the part of the people
wnd a greater recognition of our advantages. It was utter nonsense to look to
Parlinment for the salvation of the country.
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Pureau of Sugar Experiment Stations.

ENTOMOLOGIST'S ADVICE TO CANEGROWERS.

By EDMUND JARVIS.

Keep the Ground Moving.

Continue to work the surface soil at intervals, where possible to do so, hetween
the rows of young ecane plants, especially when the surtace is eaked after rain;
going as close to the stools and as deep as can be ventured without risk of material
injury to feeding roots. Such treatment, in addition to checking the evaporation
of moisture from the ground and promoting plant growth, often disturbs and brings
within the reach of ante and other enemies a small percenfage of first- and second-
stage cane grubs.

A well known and very successful canegrower, recently living at tlighleigh,
sueceeded in beating the grubs on his seleetion hy earrying out systematieally the
eultural methods advocated above. Although his land and that of his neighbour
was of poor quality he was always able to produee a fine stand of healthy eune,
while at the same time that of his adjoining neighbour (only eight feet away, on
the other side of the dividing fence) was seen to be stunted and falling over as
the rvesult of grub injury,

He told me he used very little manure, and attributed his soceess entively
to eultural methods. Not having too much land, he was able to work it intensively,
and keep the soil in well worked condition at all times.

Caterpillars Eating Cane Leaves,

During this month one is likely fo meet with infestations of the so-called
“* Leaf-eating Grass-worm '’ (Laphygma erxempta Welk.) which occasionally strips
the leaves of cane and maize plants,

This caterpillar is dark brown with three stripes on the back and one on each
side pale yellow, the first body segment being brownish black with three white
stripes. Head wddlsh brown, eyes lighter, and indistinetly mottled with vellow; a
large V-shaped mark on face. Under sur fuc(- of body light yr-]lm\mh green, dotted
with white or brownish on the area between legs and lower portion of sides of Lody.
Length of eaterpillar about 1 ineh.

The first serious outbreak of this pest ocenrred at Meringn, during February,
1920, when the larvae were noficed swarming in countless thousands over an areq
of about 100 acres planted fo maize and sugar-cane. (*‘Queensland Agrieunltnral
Journal,”” Vol. XVI, pp. 276-280.) In cases where the eane is seen to be serionsly
injured, while the eaterpillars are only about half grown, it is advisable to spray the
leaves with arsenate of lead (2 Ib. in 50 gallons of water). The swarm of advancing
caterpillars eam be checked by spraying herbage; &ec., lying between them and
the erop, with a solution consisting of arsenite of soda 1 1L, black sugar 8 1., water
10 gallons. TFortunately, the species in question is -lmnmlh well controlled naturally
by various predaceous and parasitic insect enemies, ehief of which is a small tachniil
fly. (For additional eontrol methods see Bull, No. 3, Second Edition, Revised, 1927,
pp. 40-42.)

Plant Lice Attacking Cane Leaves.

Many growers are familinr with the appearance of the common eane aphis,
a small, snft yellowish-green inseet, which sometimes congregates in great numbers
on the under sides of the lower leaves, and more rarely upon the heart-leaves. Such
oesrrence generally remains unnoticed until sueh time as the aphides inerense
sufficiently to favour development of a black fungus, known as fumagine, which
grows upon a sweet seeretion seattered over the snrface of the leaves by these insects
while feeding. As a general rule, aphide attack of cane lewves seldom assumes
serious pronortions unless the heart-leaves become affec ted. In sueh eases it Lecomes
advisable at times {o spray the stools with tobaceo water (1 1h. to about four gullons
of water) ; steep the tobaceo in the hot water and apply while warm,

« NV ealy Bug' of Sugar-cane.

These pinkish plump soft-bodied insects, which appear to have been dusted over
with flour, occur quite commonly at times amongst standing eane. Upon pulling hack
the older leaf-sheaths, specimens of all sizes (from omne thirty-second to three
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sixteenths of an ineh long) can often be noticed elustering tugcih(’l more or less
numerously avound the nodes of the sticks, Although kept well in check by various
natural ouamms, this pest may very easlly be introduced into elean plantations by
means of infested seed; seeing that portions of the leaf-sheath frequently adhere to
cane sets, thus serving to harbour numerous specimens of the tiny Inrval forms of
this mealy bug. By soaking such seed eane in water of ordinary temperature for
seventy-two hours Defore planting, “these inseets, together with bovers, &e., are
destroyed, while germination of the eane is stimulated.

How to Combat Cane Hoppers.

Leaf hoppers, or frog hoppers, as they are sometimes termed, are nsually of
small size (seldom exceeding half an inelt in length), and when resting ou the leaves
miy be recognised by their slender wedge-like form, the head end being broadly
rounded in front with prominent eyes, .nul the body tapering towards the end of
the folded wing cases. Most of the species, when toucled or alarmed, hop with
agility to a considerable distance, while ut!:ors (the larger species) will (thvn seek
to evade notice by quietly slipping out of sight, with eurious sidling motion behind
some leaf or stem,

Many are prettily marked by ved, green, ov brown stripes, spots, or blotehes;
such colours being in some cases protective, by harmonising in shade or tint with
the surrounding leaves, bark, or twigs, &e.

When chaneing to be present in great numbers these inseets injure the enne
by continuous puneturing of the leaves aud feeding on the plant juices

Comtrol of the nymphal =tages, wien the wings are in a radimeniary condition,
can gencrally be effected by spraying with kerosene emulsion (10 per eent. strength),
with tobaeco water, or with strong soap emulsicn.  The adult winged hoppers should
be eaptured at night fime on tarred serecns, carried—together with a bright lamp—
between the infested rows of cane; the leaves heing gently shaken while passing along
to disturb the hoppers, which, flying oot towards the light, will stick in thousands
to the prepared surface. '

For fuller information regarvding leaf hoppers and their control the reader is
referved fo my Progress Report for Jamnuary to February, 1928, published in this
month's (March) issue of the “* Queenslund Agricultvral Jommal,”” and ©* Australian
Sugar Journal, ™!

Look Out for Leal-eating Caterpillars.

The “* Aymy Worm ™" (Cirphis unipuncta Haw, and C. loveyi Dup.), and ““Grass
worms or Caterpillars™ (Laphygma ervempta Walk, and Mocis frugalis Fab.) cause
more or less damage this month to voung leaves of maize, sugar-cane, and other
plants. For deseriptions of these ecaterpillars, remedial measures, &e., see *‘ Quecns-
land Agricultural Journal,”" Vol. XXVIL., pp. 275, 276; and Vol, XXVIIL,, p. 442,

Ordinary outbreaks can usually be econtrolled by spraying the leaves with
lead arsenate, in such manner as to form a poisoned strip or band of about two
or three cane rows wide immediately in front of the line of advance. Use 2 1b, lead
arsenate in about 50 gallons of water, taking eare to keep the mixture well agitated
while spraying it over the leaves, in order to ensure and maintain uniform suspension
of this arsenical matter in the water. In cases of seattered infestation spray the area
affected,

CAIRNS CANE AREAS.

Mr. N. L. Kelly, Assistant to Pathologist, has mede the following report (25th
January, 1928) to the Divector of Sugar Eaxperiment Stations on the Cairng cane
areas:

In a brief survey of the Freshwater arvea, I found that Leaf Seald is showing
up extensively on practically every farm visited, and is to be suspected on those
two on which it was not seen heeduse of the lnst history of their stock and of the
different growing conditions. With another fortnight of dry wenther every diseased
tfarm should show some phase of the disease. This, the ouly major cane disease in
the distriet, ean only be dealt with efficiently in one way—Dby the iutroduction of
clean N.G, 15 (Badila) and the use of this by the farmer to plant up a nursery
plot or even his whole farm, and at the same time by the more or less speedy
climination of his present infected stock.
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It is well known that the girth of Badila is not what it used to be, and it
may be that, besides bringing in entirely healthy ecane, a reinvigorated stock may
be introduced.

With the seeretary of the Cairns Cane Growers® Executive (Mr. Curlewis), the
cane inspector of the Mulgrave Mill, and others, I proceeded to the Tableland to
investigate the possibilities of the area for plant purposcs.

The cane already growing there is well separated, and the farmers for the most
part are keen, both of which are distinetly advantageous; but, while the N.G. 15
mspected appeared healthy, its past history makes it unwise to recommend it for
planting, exeept after more frequent visits by a Pathologist.

A supplementary scheme which is entirely safe is to bring to the Tableland
about 10 to 20 tons of cane from a well-kept farm in the nearest elean and well-
-controlled distriet (the Herbert River), and to keep this under observation until it
can be sent down to the Leaf Seald areas nearhy.

Several farmers on the Tableland have shown their readiness to fall in with
this scheme, and Mr, Curlewis sssures me it will have the whole-hearted support of
many members of his association. The idea is, of course, for every farmer to
participate; which they doubtless will do when they see the advautages to he gained
by themselves severally and colleetively. Seven Tableland farms were inspected,
two of which bad diseased Mahena. A few other farmers were interviewed, All
farmers in the Malanda-Atherton area who are growing eanc should notify the
seeretary of the Cairns Cane Growers™ Associntion or this Bureau, so that the
seheme may be properly controlled.

Top Rot is quite extensive in the Freshwater area. As many farmers as possible
were shown the symptoms of this disease. It is pleasing to record that the majority
were familinr with it. No control measures can be given for this minor disease
until after the Pathological Laboratory has been established,

Quite a number of farmers arve still growing maize near their exne.  Apart from
the fact that cowpea or some other leguminous erop is a hetter green manure, it
‘must be repeated that the maize was in nearly every case found to he infeeted with
Mosaic disease, and infested by its carvier the Corn Aphis. Prevention is better
than eure, and farmers should not grow maize within a furlong of eane.

CANE DISEASES IN QUEENSLAND IN 1927.

By E. J. FERGUSON WOOD, B.Se.

This report is intended to give the results of the inspection of the cane districts
of Queensland, made during the year 1927, and to emphasise more fully ecertain
comments made in my report published in the Annual Report of the Burcaun. In
my monthly reports, the diseases were discussed under the heading of distriets, and
s few diseases are confined to one distriet, a considerable amount of repetition was
involved, for farmers are not usually interested in areas outside their own immediate
vieinity. 1 shall give a brief deseription of the symptoms, control, and distribution
of the diseases, for 1 feel that some sueh record is necessary, especially as the
Pathologieal staff is to be inereased and reorganised. It is intended to conelude
with u diseussion of the varieties, their relation to soil, climate, and disense, as far as
observations will permit,

I.—GENERAL POSITION.

Queensland, as a whole, has no characteristic disease sueh as the Mosnic of
Louisiana, but the various distriets have their own diseases whieh probably cause as
great a loss as the serions epidemies of other canegrowing countries. These loeai
epidemies are severe in the affeeted areas, but do not extend over the whole State.
This is fortunate for Queensland, as it follows that it is possible to confine these
epidemies. Moreover, the seattered eentres of produetion give us natural quarantine
areas. [ suggest that this matter of district quarantine be given first consideration
when the staff is complete and in full working order.-

Our first need then is a rigorous quarantine between districts whereby no plants
«can be sent from one district to another, exeept through some farmers’ association,
and after inspection by an officer of the Bureau. It is generally considered amongst
farmers that change of soil appears to increase the vitality of came plants, but
farmers are afraid to get plants from outside, owing to the fear of introducing
«disease, and the pathologists in the past have rightly disecouraged the praectice.
With an efficient quarantine this exchange would bhe possible, and in many cases of
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great benelit, especially in the case of distriets such as Bundaberg or Babinds,
where no field can be guavanteed free of (disease, and where clean plants wouid he
‘the greatest boon. The farmers could follow the example of the Cairns eanegrowers,
who have decided to keep a nursery of clean cane on the Atherton Tablelund, from
which they can buy as they require plants, This nursery is to be supervised by
wofficers of the Bureau, and should provide a store of clean seed cane of lkunown
ancestry., With this end in view, 1 have kept a lookout for suitable places for
nurseries, far enough from cancgrowing centres, to enable us to hold reasonable
hopes that elean cane introduced thereto will not bhecome contaminated. This is
the first step in a general direetion of improving the varieties by seleetion aud
supervision. A visit was made to the Warren State Farm, near Roekhampton, but
the elimatic conditions appeaved unsuitable for the purpose.

The sugar-growing districts of the State divide themselves natuvally into well-
marked quarantine divisions, as follow:—

(1) Beenleigh to Marvyborough.—IHere ocenr Fiji Disease, Mosaie, and Gumming,
No Than or Leaf Stripe have heen seen in these distriets, They are alveady under
striet quarantine for Fiji discase.

(2) Bundaberg and Childers—Fiji disease has lately heen rveported at Bunda-
berg. Gum is epidemie there and is bad at Childers. Iliau ocenrs in both places,
and Leaf Stripe at Bundaberg, Little Red Rot is known, but Mosaie is prevalent.

(3) Mackay, Sarvina, and Proserpine.—Red Rot and Mosaie are serious, Leaf
Btripe and Gumming ave present but very slight. No Tlinu is known. Leaf Seald
is on three farms at Proserpine,

(4) Ayr and Giru—Leaf Stripe and Mosaie predominate.  Gum and Leaf Seald
were not seen.  Red Rot is very unimportant. Top Rot is serious.

(5) Imgham.—Gumming seems under control, hut the weather may influence this,
Leaf Seald, Mosaie, and Leaf Stripe arve very slight and restrieted.

(6) Imnisfail, Tully, and Babinda.—Leaf Seald bad. No Mosaie, Gumming,
wor Leaf Stripe seen. Spindle Top iz bad.

(7) Cairns.—Lear Seald serious; Mosaie, Gumming, and Leaf Stripe present.
Will (with sufficient control measures) he merged into the Innisfail area. Top
Kot is very bad again here,

(%) Mossman—Leat Seald and Leaf Stripe present.  No Gum scen and only
one stool of Mosaie, hut more are suspected.

This list will show the possibility of introducing mew (diseases into each arvea
along with imported plants, and illustrates the nead for some supervision.

II.—DISEASES AND FARMING OPERATIONS.

Pew farmers realise the beaving of their operations on diseases.  The eareless
farmer has almost invariably the most disease, and this stands to reason.

1. Preliminary Culfivation.
Plowghing Out and Eeplanting Immediately—A large proportion of farmers
woften do fthis, which ig very injurious for the following reasons:

(i.) Improper and insufficient cultivation. The soil is insufficiently aervated,
becomes the harbour for harmfuol baecterin and fungi, and for plant
poisons, and inhibits the growth of eane. The crop falls off, rvatoons
become light and less in number, grass and weeds get in and harbour
rats and pests and weaken the cane, rendering it more susceptible to
disease.

(ii.) Stools from the old crop volunteer, and often these are diseased and
carry the trouble over to a plant evop which has possibly been earefully
selected, thus rendering somewhat valueless o good pieee of work. I have
seen farmers actunlly planting between the old rows which they intended
to get rvid of later. The old vows were full of disease, which would be
transmitted to the plant eane, and the result would be alarming.

(iii.) It tends to perpetuate the oecurrence of harmful organisms which would
be killed Ly proper cultivation and fallowing. An instance of this is
the Tlian fungus, of which the fruits or spoves, as they are called, are

- killed by the action of sunlight.
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2. Green Manuring.

This practice, besides giving the land a rest and a chanece of eultivation, restores
humus to the ground, alters the soil aecidity, and checks the growth of harmful
organisms which ean only exist on eane and the grasses. By preventing grasses
from growing oun the field, it checks the diseases whiel oe enr on them and which
spread to the cane. Such are some of the root diseases and possibly Top Hot. Its
value in the case of Root Fungi is great, and it is thought probable that it will
have an important bearing on the eontrol of Red Rot. At least, farms whieh had
been green manured in the Mackay distriet seemed most free from the disease.

3. The Plant.
Plant selection is the most important part of cancgrowing, and on it depend—

() The health of the plant. Diseased canes will, in the ease of most diseases,
invarinbly give rise to diseased stools and earry the infeetion into the
fields in which they are planted. This is the way in which new fields
beeome infected, though sometimes secondary infeetion plays an important
part.

(b) The vitality of the plant. It seems a rnle in Queensland that stoek are
bred from the best pavents, eane from the worst. Farmers fail to see the
analogy, and will eut for plants, cane which is too poor to mill.  The result
after generations is a weak cane of low vitality, subjeet to disease. It
is said that the eane is running out and becoming susceptible to disease,
and the Stations are asked for new varieties. What is required, however,
is diserimination on the part of the farmer, and it is his everyday job to
look after the varieties whieh he grows. The seleetion of a clean seed
plot should be the aim of every farmer. Most farmers will complain
bitterly that they are nearly ruined by diseases, hut few of them can tell
of any steps they have taken to improve their p(mtum

The procedure would he:
(i.) Beleet the best sticks from the best stools and plant them i a plot;

(ii.) From this plot, plant up a paddock as seed cane for next year, choosing
the best eanes again for a subsequent plot similar to plot (i.). This
process repeated from year to year would at least keep the variety up
to the standard, and possibly improve it. The expense and time would be
little, and the benefits great. New strains could be introduced (under
supervision) and treated in the same manner,

4. Planting.
There are two methods employed—

{a) Cutting up the plants in the field from which they are to be taken, and
planting them by hand or by a planter. This is the correet method,
as it gives the farmer a chanee to examine the plant. It eauses inereased
handling which enables gumming or hover to he the more easily detected.
Many diseases and pests ean be recognised by examining the ends of the
cuttings, and Gum and Red Rot are most easily detected in this way,
whereas if the plants are taken by

(b) Whole sticks, thrown straight into the drills, and eut up therein, the
chance of detection of disease is small,

In areas where gumming is present, canes should never be planted without being
left overnight covered with a moist bag in order to sweat out the gum, so that the
gummed sets may be disearded,

By this second method also, the cane is planted end to end, and T hold the
opinion that some of our diseases caused by weak parasites gain a strong hold in this
way, through too close planting; the root system becomes cramped and insufficient,
some of the ecanes smothered, and susceptible to parasites; too elose planting seems
to have some bearing on Spindle Top though no definite data ave available,

5. After Cultivation.

This is the time for rveducing disease infection. During the period while the
-eane-is able to be enltivated, most of the diseases ean he recognised, and farmers
can easily dig out disensed stools in fields -of - which -the plants have been selected.
One method is by carrying a hoe on the cultivator, and the other (more certain) is
to give up so much time every day to walking over a field row for row and digging
out the stools. In this way several farmers I have met have rid themselves entirely
of serious outhbreaks of disease. Tf this practice is repeated in the ratoon erops the
field ean soon be cleaned up.
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6. Harvesting.

It is a good plan to have a kerosene tin of some disinfectant placed near the
barracks in ecotting time and to have the cutters place their knives therein every
night, or when moving from one field to another, It is an inexpensive way to
minimise knife infeetion. Disease is often earvied in this way from an old diseased
block to a young selected block, and may throw back the work of months in selection
and digging out hy reinfecting a healthy field.

7. Trash.

Burning trash is only recommended where n disease such as Spindle Top or
Red Rot or some bad root rot is present. In such eases the fungus can live over
on the trash until the eanes arve ready for reinfection, and this is one of the important
modes of spreading sueh diseases. In other eases trash restores humus, and is a
help to the soil,

8. Disinfection of Plants.

No work Las been done on this in Queensland, but it seems probable that it
would he of henefit in disease control work in the ease of external fungi, Sprindle
Top might be somewhat eheeked in this way, but no definite information ean be
given
given,

I11.-DISEASES, THEIR SYMPTOMS, DISTRIBUTION, AND CONTROL.
MOSAIC,
The symptoms of this Jdisease are—=

(1) Leaf Symptoms—An irregular mottling of the leaf in shades of green,
some lighter and some darker than normal.  The mottling tends to ran parallel with
the length of the leat, and vavies to some extent aceording to ihe variety, Q. S813
ghows o marked vellowing; Clark’s Seedling ((1.Q. 426) shows a green and eream
mottling, and B. 208 a dark green wmottling on a creamy white ground in severe
cases,  Black Innis, M, 1900 Seedling, H.Q. 285, Badila, the E.K. eanes, &e., have
light and dark green markings,

(2) Stem Symptoms—The stem is frequently mottled with white stripes against
the natural colour. In severe cases these hecome shrunken, and the stem is corrngated,
and finally eracks. It is usually thinner than the normal canes and is always much
lighter in weight. In Q. 813, Q. 970, and Malagache, the stunting of the stool is
very eouspicuous, and often a gtool of Q. 8513 which is infected dies. This shows an
important faet. A distinction between resistanee and tolerance must be made. A
resistant enne sueh as Q. 813 does not readily take on the disease, while a susceptible
cane sueh as Shahjahanpur No. 10 may he 100 per eent. infected wherever found.
Now Shahjahanpur No. 10 is very telerant to the disease, and thongh it loses in
weight, it never appears to sucenmb to Mosaic. On the other hand . 813 does die,
and is always badly stunted. It is therefore vesistant but intolerant. From the
disease eontrol point of wview it is resistance that matters and not folerance; in
fact, intoleranee is a virtue in that the eane by dying removes a centre of
infection, This aspeet has been treated in my report on the Namhbour and Beenleigh
districts,

Transmission.

(1) Primary, by plants. This is a most important way of earrying the discase
from one field to another. Every diseased plant produces a Mosaie stool.

(2) Secondary, by insects. There is one known veetor, Aphis maidis, which,
however, does not seem to he sufficiently abundant to earry the disense as it is
spread in Queensland.  The Leaf Hopper (Perkinsiella saccharicida) has been
suspected, but no proof obtained, Tt appears, however, in great abundance when
the disense is spreading rapidly, and this spread seems periodie. 1 inspected one
farm, and found two stools per chain in a eertain field adjacent to some Shahjahanpnr
No. 10, and on a subsequent inspeetion found fifteen stools in the same distance.
One inspection took place in Marveh, the next in June.

Control.
(1) Seed seleetion.  This, of course, combats the primary infeetion.

(2) Digging out, in young plant and ratoon, less than 5 per cent. infected;
in cases of higher infeetion this process does not pay,
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(3) Resistant varieties neeome the only resource in severe enses, and selection
follows. Uba is immune to the disease, but has a discase of the Mosaie type. This,
however, has never been reported from Australin. Q. 813 is highly vesistant but
intolerant; it is o good cane to plant where Mosaie is had, Badiln is also resistant.
P.OL). 2714 s reported vesistant, but as it is almost a new cane in Australia, it has
not heen tested here as yet. M. 1900 Seedling, D. 1135, H.Q. 285, the E.K. canes,
H.Q. 426, Pompey, Q. 970 are susceptible; B. 147, B. 156, and M. 189 (Black Tnnis)
are highly suseeptible; and B. 208, N.G. 47, and Shahjahanpur 10 are still more
highly suseeptible to the disease.

Distribution.

Mosaie is very prevalent in the south of Queensland as far as Girm; north of
Townsville it becomes insignificant. None was seen at Tully, Innisfail, or Babinda;
one stool at Ingham, one at Mossman, and & few fields (ineluding the canes
Shahjahanpur 10, B. 156, and H, 109) badly infested in the Cairns distriet. These
were duly reported in my report on these canes,

Effect of Corn.

Little corn is grown in eanefields north of Mackay, and this is noteworthy
when we consider the distribution of the disease. At Ayr and Girn, B, 208, a highly
susceptible variety, is grown, In the North, too, the disease does not scem to
gpread rapidly, and both the corn aphis and the leaf hopper are seldom seen. The
introduetion of corn (which is taking place in North Quecusland) is a dangerous
step, and should not oeeur without eareful consideration.

Districts Affected. .

Ayr and Girn—B. 208 is the main variety affected, and infeeted fields shoulid
be ploughed out. It is feaved that the disesse will spread to H.Q. 426 and K. 28,
whielh would be serious, On one farm at Home Hill some Badila was seen seriously
affected, and this variety is usnally considered resistant. The eause was some
hadly infected sorghum which had been growing wild sinee the field had had a erop
of B. 208, Some years ago sorghum grown near B. 208 was almost invariably
infected.

Proserpine~—Mosaic is very vestrictod here, and ocenrs in M. 1800 Seedling and
AL 189, Digging ont of stools will control the disease here.

Mackay.~—Mosaic oceurs on every aren to a slight extent, but around Farleigh,
at Mount Jukes, Habana, Fineh Hatton, Netherdale, and Gargett it is serions, and
also in parts of the Sarina area. The freest seems fo be the Homebush area, judging
by the farms visited, and the Carmila and Flaggy Rock end is almost elean. The
same applies to Hampden. The eanes infeeted inelude Shalijahanpur 10 wherever
grown, M, 189 in some areas, B, 208, H.Q. 426, E.K. 1, Malagache, M. 1900 Seedling,
Do 1135, &e. M. 189 shows itself very suseeptible as usual. K. 28 snd Malagaehe
do not show serious infection as o whole, which is probably due to the fact that
the plants have never heen contaminated, as they arve fairly suseeptible varieties.
Q. 813 as usual shows high resistance, The Cane Growers’ Associntion in Maekay
seems alive to the situation, and is warning the farmers, who are taking suitable
measures. 1t is hoped that by continued diligence, the disease will be overcome
without very much effort or expense.  Great assistance was received from this body,
who arce very progressive.

Bundaberg.——Every farm visited in this area was infected with Mosaic to some
extent. All the river farms are seriously affected with the disease, and their tonuages
must suffer very greatly. The disease is more serious here than elsewhere in
Quecnsland, exeept perhaps at Bauple. Moreover, the farmers do not seem to be
alive fo the seriousness of the position. H.Q. 285, M. 1900 Seedling, and M. 189 are
the prineipal eanes affected, and Shahjahanpur 10 is affected wherever it is grown.
The infeetion of the two early maturing eanes, H.Q. 285 and M. 189, is serions,
especially as on the viver farms it is almost impossible to cultivate and get rid of
the wild sorghum and suseeptible grasses, owing to the sodden nature of the ground
tor months during the wet season and antumn. These grasses carry the disease over
to the eane, and lower the prospects of sueeesstul control. Q. 813 is strongly recom-
mended for these badly-infected rviver farms. It is the only safe resistant variety
at present in the area, if we exciude Uba which is so objeetionable for other reasons.

The red soil farms are on the whole better off, but none the less they require
to elean up their farms by seed seleetion, rogueing, and the use, wheve possible, of
resistant varieties,
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Childers—The position here is similar to that on the red soils at Bundaberg,
and Shahjahanpur 10, M. 1900 Seedling, D. 1135, H.Q. 283, M. 55, Rappoe, and Striped
Singapore ave affected; Q. 813, where it is grown, is vesistant, though not immune.
The elimination of Shahjahanpur 10 and selection and rogueing are the measures
vecommended.  There is o great deal of wild sorghum growing in the erecks, and
this should be dealt with. Too mueh corn is grown for safety, and the same applies
‘to a greater extent to Bundaberg,

Maryboroitgh—-The disease here and at Pialba is due to the persistance of fhe
farmers in growing Shahjahanpur 10, which they do, despite all recommendations.
AL 1900 Seedling, D. 1135, H.Q. 285, M. 189, and Petite Senneville are all affeeted;
efficient geleetion and digging out ave the meagnres recommended,  Shahjabanpur 10
should be inmmediately plonghed out.

Bauple and Yerra—The situation at Yerra is very simiiar to that at Pialba,
but that at Bauple is mueh more serious. Farms show as muel as 92 per cent.
infection in first ratoons. Shahjahanpur 10, M. 1900 Seedling, D. 1135 are seriously
affeeted, while Q. 813 is slightly so, and shows the marked resistanee whieh
characterises it.  Farmers with highly-infeeted fields have heen selling eane for
plants, and have cpused serions infeetion in other farms. It is hoped that with the
gazetting of Mosaie as a disense under the Diseases in Plants Act this practice
will he stopped.

Nambouwr—Corn and cane are grown together on nearly every farm, and the
result is @ heavy Mosaie infeetion. Most farmers disregard the disease, and continue
to plant cane without diserimination. 1 have often seen in this 1 fields of plant
cane badly infected with Mosaic. In such cases as this the farmers deserve the
digeases that they so deliberately conserve. M. 1900 Seedling, D. 1135, H.Q. 285,
Q. 1008, and M. 189 are commonly infeeted.

Beenleigh—Corn is the bane of the industry here also, and Green Baruma—
known loeally as “*Green New Guninea'’ or ‘‘Green Gorn'’'—is often 100 per cent.
infeeted.  Purple Top (N.G.64) is almost as bad. M. 189, D. 1135, M. 1900
‘Seedling are also affected. The planting of Q. 813 to vesist IMiji disease is expeeted
to aid in the solution of the Mosaic problem,

‘Other Grasses Affected.

As cane is a member of the grass family, it is not surprising that it suffers from
the same diseases as other grasses. This is especially the ease with the Mosaie family,
and we find that eane Mosaie is easily transmissible to grasses, and that the discase
ean be returned to the eane. The grasses in Queensland which arve especially bad
from this point of view are Wild Sorghum, Summer Grass, Johustone Grass, Guinea
grass, awd, also, among the enltivated erops Sorghum, Tmphee, and Corn.  Wherever
these grasses arve present in g eane distriet we find that Mosaic is very prevalent.
Corn is rarcly free from Mosaie, and is therefore very dangerous. At Bauple L
observed the corn aphis (Aphis maidis) on corn and on wild sorghum, and the
nearhy cane was seriously affeeted.  This is only one instanee of many that T could
quote.

GUMMING.

This disease, of which the practieal control is perhaps as hawl as that of any
disense nffeeting cane, is widespread in the areéns south of Roekhampton. It oceurs
to a diminishing extent at Aloomba, and has been seen to a slight extent in Mackay,
but a quick control ean be effeeted in these nveas hy eradieation of the diseased
fields. PBundaberg has suffered severely this year, and the farmers at Numbour,
Beenleigh, and (to a less extent) Maryborough ave warned to look to the future
and attempt to control the trouble before it veaches such proportions,

It is eaused by bacteria (Bacillus vascularwm Cobb, Greig Smith), and the only
definite symptom is the oozing of a bright yellow gum from the cut ends of the
eane.  The vascular hundles or fibres of the eanes are usually ved (erimson
woloured). These are-the stem symptoms. The leaf symptoms are apparent, but
not characteristic enough to enable the determination of the disense without the
oozing of the gum. At times, however, the gum cannot be obtained from plants
which arve known to be diseased.

The leaf symptoms are in some eases a yellowish streak lined with red dots
running obliquely. Patehes within the yellow strip often die and wither. When
the disease is bad, as in Deeember, 1927, at Bundaberg and Nambour, the young
plant and ratoons, and alse some of the standover eane, show whitish leaves, the white
shading gradually into the green towards the hase of the lesf. In the ense of plant
cane, the entting of the plant itseld will show the gum, This white leaf stage is
very similar to a stage in Leaf Seald known as the c¢hronie stage. '
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Gumming is transmitted in the following ways:

By plants—A plant from a gummed field must be presumed to be gummed,
and will probably show the disease sooner or later. In some ¢ases weather conditions
inhibit the disease, and it may not show up for several geuerations,

By knife infection.—Cutting disensed eane will infeet the knife, and as the
baeteria arve so minute, it becomes easy to carry them on dirty knives to elean fielils.
Knives should therefore he disinfected after entting diseased eane.  Farm implements.
and horses can also earry the disease if they pick up the juice of a gummed stool.

Mr, North, of the Colonial Sugar Refining Company, pats forth the theory that
the disease ean be transmitted by windblown rain, and by inseets whieh suck eane
leaves on which the gum is exnding with wet weather. By sncking injured portions
of healthy plants they can, he thinks, carry the disease.

This probably aceounts for the faet that the disease usunlly ceenrs during n
dry spell following wet weather, The wet would he necessary for the transmission
of the digease through the field, and the dronght he necessary for the bacteria to.
obtain aseendancy over the piant,

The eontrol of the disease where it is bad is based on resistant varieties, as
owing to the elusive nature of the disease rogueing is of little importance in
epidemics,  With these varieties seed selection should be practised, and the plant=
sweated under a bag overnigit, and the gummed ones discarded before planting.
Of the resistant canes, Q. 813 is 0 known vesister in Queensland, and Uha also
seems resistant, B, 147 and H. 227 are thought to be rvesistant, but very susceptible
to Mosaie, and the former eane, at any rate, to Leaf Stripe. On the IHerbert River
the resisters are () 813, Korpi, Orambhoo, and Nanemo or *‘ Bogela " —these last two
being considered identical. These eanes have been introduced into Bundaberg
together with some South Jolnstone seedlings for trial, and S.C. 12 (4), a eane
whieh is reputed vesistant. The Coimbatore seedlings arve also to be tried out for
resistance.  Two show some promise. In the southern areas Badila, M. 1900 Seedling,
D. 1135, M. 188 (Black Tnms), 11, 109, and Q. 970 are very suseeptible, amd in the
North H.Q. 426 is worst infected, while Badila shows some measure of resistanee.
This is a peculiarvity of varietal vesistance to disease, which is not casily understood.
It seems that locality has a big bearing on this factor. M. 55 has heen suggested
as resistant in Childers, but confirmation of this is required,

Mueh research work has been earried out on gumming, but only lately have we-
had any light thrown on the problem, and the control measures are eomparatively
new. It is suspeeted that varietal resistance deelines after n eane has been in
contact with the disease for some time. I do not know any variety which could he-
elassed as immune to gum—even cow eane suffers.

Extent of the Disease.

The trouble is very prevalent in the southern distriets, but was seen fo « very
limited extent in Mackay, on one farm in 11 109 at Aloomba (Cairns distriet), and
on the Herbert River. This latter district was very badly gummed some years ago,.
but little was seen during my visit. Weather conditions may have a bearing on this,
but the rigid control measures of the C.S.R. Field stafl have had a big effect. These
are of a drastic nature, and T.Q. 426 is penalised heavily, and has almost disappeared.

In the Bundaberg distriet in 1927, the crushing rate of the mills was redneed
by over 25 per cent., and this has meant a serious loss to both farmers and millers..
Crops have been light, the amount of dead ¢ane high, and the results of erushing bad,
all due to Gumming. At present the position is not good. . 813 is recommended
as a late maturing eane, but in the south eannot be eut before the middle of Septem-
ber, or it will not ratoon. As an earlier cane H. 227 is recommended, and B. 147
might also be tried. This variety could be obtained from the Mulgrave area (Cairns.
distriet). Other resistant canes are being fostered at the Pundaberg Station, and
it is hoped to prove their worth in the near future, '

Gum was also showing up in Maryborough in February, in M. 1900 Sewedling,.
D. 1135, Meera, &e., and the farmers there should take note of it, and have Q.S13
on their farms in ease of an epidemie.

Nambowr—The position is regarded as serious, for gum is showing up badly,.
and has been all through the year. It only requires a season such as has been
experienced at Bundaberg last year o cause an epidemic in the 1. 1135, which is
grown far too widely at Nambour. The badly-drained flats along the Maroochy
River and at Coplum are worst infected. Q. 813 is proving its worth as a resister-
there, amongst those farms in which it is grown. [t is the only resistant cane at
present grown in the arens, exeept Uha.
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Beenleigh—Here gum was observed widespread at the beginning of the year, but
the substitution of Q. 813 for D. 1135 owing to Fiji disease, will, it is hoped, tend to
decrease the infection,

Efficient drainage was found to be of great benefit to farms affected with
Gumming on the Richmond River, and this is a feature seldom met with in Queens-
land. 1 suggest that an adequate system of main drains should be installed in
gummed areas, wide enoungh to carry off the water that is drowning the farms,
and that the farmers sliould endeavour to put in good subsidiary drains from each
field. The method of draining the field is not expensive. The field on its last
ploughing could be divided into lands by deep drills made at intervals of, say, a chain
(or nearer if the soil is elayey or sour) by a swing plough with raised mouldboards.
These lands between the water furrows would be planted in the ordinary way. Better
still would be the ploughing into lands during the last ploughing, by a swing plongh
or dise starting from the centre of the land and working out to what is to be the
water furrow, plounghing in a spiral or rvather a series of spirals to give a series of
lands. A series of field drains could he ploughed by the same means along the head-
lands at right angles to the lands, to take the water to the subsidiary drains. The
size of the drains and their frequency wounld depend on the water to be removed,
the fall of the land, &e., and wounld have to be determined by the farmer himself,

Tile drains are used on larger estates, but would be too expensive for the average

farmer, and the land system forms a good substitute. The lands must be remodelled
every time the field is ploughed and planted.
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LEAF SCALD,

This is, in Queensland, essentially a disease of the tropieal sngar areas, thongh
it has been seen in Mahona in the Nambour distriet. It oecenrs again to a serious
extent ou the Northern Rivers of New South Wales.

Tt is, like Gumming, a bacterial disease, but unlike the former trouble, it does
not depend to nearly the sume extent on the weather, though it has a latent period,
which makes detailed surveys on infected areas very difficult.

Symptoms.

The disense is, at times, very diffienlt to identify. DMost characteristic are the
leaf symptoms. The leaf in typical cases shows a white peneil line running obliquely
from the midrib to the leaf edge. The line is of constant thickness, and at a later
stage turns pinkish, It also spreads, and forms a white irregular streak, finally
giving a ehlorotic appearanee similar to one stage of gumming, where the leaf is
white for a good part of its length. The leaves, however, usually curl inwards at
the top, and it is this peculinr curling which serves to reveal the disease to the
practised eye. Semetimes the leaves appear scorehed instead of white.

These white leaves indieate the chronie stage of the disease, and arve, if the
cane is large enough, accompanied by sideshooting from every joint. The side
shoots bear the leaf symptoms,

In the acnte stage, the cane dies withont any symptoms other than the scorching
and eurling of the leaves. The side shoots may sprout and die immediately, and the
only means of obtaining a definite identifieation is to search for suckers bearing the
white peneil line. This phase is characteristic of H.Q. 426 ; Badila and Goru have hoth
phases. Usually the fibres of the cane are tinged with erimson, especially at the
nodes or joints and in the buds, but this feature may be absent in the acute phase.

The plants, on their emergence, may often be detected through the white leaves,

The control of the disease rests on the elimination of the most susceptible
eanes, [.Q. 426, Gorus, and Pompey (7 R.428), and the ecareful selection and
subsequent digging out of diseased stools in the plant and ratoon erops, in the
young stages, D), 1135 and (), 813 seem resistant in the North, and Badila and
Nanemo seem rather suseeptible, Badily scems suseeptible but tolerant. Babinda,
Innisfail, Tully, and Cairns arve hot-beds of the disease, and few farms in this area
could be deelared clean. Badila is affected all over the country, and the only stocks
of c¢lean seed seem to be on the Atherton Tableland, where the Kairi State Farm,
and the seed plot being planted by the Cairns Canegrowers’ Association are among
the places recommended for seed in the future.

The transmission of the disease oceurs in several ways, ns in Gumming :—

By Plants.—The disease is easier to identify, so that plant selection is also easier.
The existence of a latent period is a difficulty.

By Cane Knives.—This is important in earrying the disease to new fields, and
the knives need frequent disinfection,

The insect transmission has never been worked out, hut the distribution seems
certain, though not so important in North Queensland as is the case with gumming.
The Linear Bug is here suggested as a possible carrvier of the disease, and should be
watcehed.

All types of soil seem to be affected alike, and the prevalence of the discase
seems to depend on the resistance of the varieties grown, and the earve of the farmer,

Districts Affected.

Proserpine—Two farms were seen to show the disease at Conway, in Badila
and ILQ. 426, The trouble was slight. Amnother farm at Proserpine itself was
reported affected, but the block (Gorn) had been ploughed out.

Mossman—The disease here is serious in parts, especially the Saltwater and
Whyambeel ends, and arvound the Mossman and Little Mossman Rivers. The Mow-
bray area was, ns far as could be seen, free from the disease, though Spindle Top is
present on some Varms,  bBadila, TLQ. 426, and, above all, Goru, are affected, and
Pompey is affected whete grown.  Goru should not be planted in this avea.

Cairns and Mulgrave—~This distriet, especially the Hambledon-Freshwiater aven,
is badly affected. Badila is largely grown, and practically every field of this vaviety
1o disensed to some extent, Ouly on a few farms at Hambledon itself is there Badiln
that could be regnrded as possibly safe to plant.

The Sawmill Tocket, Wright's Creek, Green Hills, and Highleich srveas are
freest from the disense,
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Babinde.—very farm visited in this srea, exeept one, had Leaf Seald in every
field examined, and some fields were seriously affected, especially in the East Russell
and Palma arveas, and also in the Cueania-Harvey'’s Creek section. The losses here
were considerable, and difficult to estimate. Exeeedingly bad infeetion was observed
in the Deeral-Fishery Creek section, in one ease about 40 per cent.; and the loss
through death of stools, &e., must liave been nearly 25 per cent, of the erop. The
difficulty is to get varieties to replace 11.Q. 426, and Q. 813 is suggested, for it scems
to do well if planted late,

Tnnisfail—The position at Goondi is better than that at Mourilvan or at South
Johnstone, thongh it is by no means good. Pompey does not seem a favourable
cane to replace H.Q. 426 where Leaf Seald is present, as I ean see little difference
in their suseeptilility, Daradgee, Gurradunga, and Eubenangee ave affected, and all
the farms on the Johnstone River, especially the Innisfail Estate.

At Mourilyan, the whole arvea is affected, though the situation at Liverpool Creek
scems better than it was a year ago, according to Mr. Kelly’s reports and those
of the farmers and cane inspectors. Seed selection has been practised with good
results, and the eleaning of this area should be easy from now on,

South Johnstone is the worst affected area, and the disease is bad in all the
sections examined. The Silkwood and Jeppoon branches are espeeially heavily
infected.  Badila, Pompey, Goru, and IL.Q.426 are all affected. Several badly
digeased plant blocks were seen. This sort of thing is due to nothing but sheer
negligence on the part of the farmers, most of whom do not seem to realise the
seriousness of the trouble.

The infection extends through Jaffa, Kl Arish, and Maadi, to

The Tully Area—Heve the infection is widespread, though in most cases not so
severe as that in the other districts. On several farms, however, the heaviest infeetion
was seen.  The main centre is at Midgenoo, and smaller eentres are at Buramo,
Lower Tully, the Leasehold aveas, and at Feluga. [t is reported that Midgenoo was
the original souree of the infected plant. The disease here is not so serious as in the
arveas farther north, and farmers have been urged to do all in their power to get rid
of the disease,

Clean plants ean be obtained, and with rigid selection and subsequent c¢leaning
of fields the problem does not appenr difficult.

FIJI DISEASE.

This serious cane disease has not long been discovered in Queensland, and areas
are still being found infeeted. The syvmptoms are characteristie, and consist of
leaf galls which run along the back of the leaf, and are invariably on a vein, and
running parallel with the midrib, They do not show on the front surface of the
leaf, and thus differ from the erinkles eaused by damage to the tops which are so
often seen in eanefields. They may vary from one-eighth of an inch to about 1%
inches in length, and from one-thirty-secondth to one-sixteenth of an inel in diameter,
and are light green or brown. They may be on the midrib or on the blade of the
leaf, and are the one sure characteristic of the disease,

The stem is very stunted, though in the ease of secondary infection the cane
previously formed will mark the stage of infeetion. Infeetion always inhibits the
growth very soon after the galls first appear. In secondary infeetion, the subsequent
ratoons ‘will be stunted and will die out. The leaves are dark-green in appearance
and eurl inwards much after the manner of Leaf Seald, thongh they are mueh
deformed and stunted.

Methods of transmission have not been thorvoughly worked out, but it is an
invariahle rule that a diseased cutting produces a disensed plant, Neither soil nor
knives have been found to have any effeet on the distribution.

Insects are thought to play a part, but our knowledge on this point is limited,
The transmission seems possible over fairly large distances,

The control is based on plant seleetion, and in badly affected aveas on resistant
varieties. Digging out diseased stools is essential in lightly infected fields,

Distribution of the Disease.

Bundaberg—The disease was only reported from here in December, and an
investigation points to the fact that it is as yet light, and ean be controlled by
rogueing or igging out. Those concerned were warned of the seriousness of the
disease, and have organised a eampaign which should prove effieacious without more
drastic measures. The infected cane was brought from the Northern Rivers—some
before the war, and seme in 1922, Field evidenee points to the faet that the disease
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was introdoced in the last bateh of eanes, and has spread to two other varieties,
within reeent times—soon after the importation.

Maryborough—In this area the disease is severe in some seetions, as was out-
lined in a report published earlier in the year, which it is unnecessary to reeapifulate.
The distriet was placed under striet quarantine, and all precautions taken to keep
the disease within present limits. Control measures were ountlined fto the farmers,
by eireular, and the digging out of infected fields was suggested in severe cases;
this was done on the worst affected farms, and Q. 813 and H.Q. 285 arve being tried
as resistant varieties. It is hoped in the near future to plant out some disease
resistance trials,

The area affected is vestrieted to Maryborough, and, as far as is known, does
not extend to Pialba or Yerra, Iven in the infected area itself there are sections
which are apparently elean.

Beenleigh—Infection here is widespread, and practically every farm shows the
disense.  D.1135 and M. 1900 Seedling are the prineipal varieties affected, but
(). 813 and H.Q. 285 nrve practically elean. For this rveason they have been recom-
mended to the farmers. The aren was thoroughly inspected by M. W, Cottrell-
Dormer and myself in the early part of the year, and Mr. Dormer published a full
account of his investigation,

In the ecase of farmers suspeeting the disease, it is very necessary that they
should inform the Burean as soon as possible, so that measures ean he taken to
prevent the disease from infecting other fields, for once it is estublished the disease
spreads rapidly.

LEAF STRIPE.

A disease of fungal origin, this trouble is of a serious nature. though at present
its distribution is restrieted to a few farms, except in the ¢ase of the Mossman and
Burdekin and Houghton Rivers, where the infection is general.

The symptoms are very similar to those of Mosaie to the easunl observer, hut
they differ’in the faet that the leaf siripes are mere definite in outline, and correspon:d
well to the deseription of the name. The stripes, too, are often ycllowish, and they
differ from Mosaie in the faet that they turn brown and bear on the baek of the
leat o whitish down, This gives rise to the alternative name of Downy Mildew,
hestowed on this disease, The white down ig the fruiting portion of the easual
fungus, and the fruits or sporves as they are called are blown to other eanes by the
wind. At certain times of the year the stripes ave not well defined, and the disease
is easily mistaken for Mosaie unless the white down ean be seen.

Sticks are affeeted by being elongated, and stand well above the surrounding
liealthy eane, this phase being sometimes known as ‘“Jump Up.”" In fhese cases the
leaves are sparse and narrow, and they often beeome shredded in severe eases.

Transmission oeeurs by means of plants from infeeted stools and by the wind-
blown spores. Sinee these latter are very numerous on the backs of the leaves, and
are very minute, they travel in a short time all over an infeeted bloek, and the
infection spreads rapidly. Means of transmission by insects have heen suggested by
field ohservers, but their theories have not yet been tried out in Queensland. It is
very easy, too, to earry the spores on tools and wearing appavel.

Control is effeeted by means of plant seleetion, and subsequent digging out,
vemoving, and burning the diseased stools. Their destruction is essential, as the
spores are outside the leaf and are not destroyed by the mere digging out of the
stools.

The suseeptible varvieties include B, 208, B. 147, Q. 855, M. 189, D, 1135, 7 R. 428
(Pompey), Garvan's Black, Yellow Caledonia, H.Q. 274, and to a lesser extent (). 8§13,
Badila, Gorn, and H.Q. 426 appear resistant on field evidenee,

Distribution.

Bundaberg—The disease has been observed in the Bingera arvea in Garvan's
Black, M. 189, Yellow Caledonia, and H.Q. 274, It was seea also in plant cane,
hut is not at present causing serions damage, though it should not he disregarded.
Tt is also on one farm on the Woongarra.

Mackoy—~—A few farms affected in this arvea require attention, and on one the
infection is seriouns. Pompey, Clieribon, and D. 1135 are affected. Seriously affected
ficlds should be ploughed out after eutting, and lighter infections roguned.

~Mossman—"The Saltwater arvea and the Mossman River area are the main
sonrees of the trouble, and B. 147, Q. 855, and D. 1135 ave the prineipal canes
affected. The introduction of Pompey into this area is dangerons owing to its
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suseeptibility to the disease. The fields badly infected should he llloughed out, and
B. 147 should be temporarily discarded in the affected area. Digging out should
be practised in the farms where the infection is light.

Cairns—Slight infection oeeurs at Sawmill Pocket on a few farms, and the
varieties infected are D, 1135 and Pompey (7 R.428). The farmers are planting
up with elean H.Q. 426. Fortunately, the B. 147, which is a favourite variety in
this area, does not seem to be affected so far.

Girw and the Burdekin River—The infection here is of a serious order, and a
majority of the farms visited -were heavily infected. A great deal of B. 208 is
grown, and this variety is one of the most suseeptible to this disease. Few farms
growing this cane are apparently clean, and in many eases the losses in this variety
are severe. As this cane has elsewhere been wiped out through disease, there seems
little hope of eleaning it up, so it appears essential that the eane should be replaced
by less suseeptible eanes, Badila, H.Q. 426, and Gorn do not show the infection to
any extent; and their planting is advised, The trouble is that B. 208 is a ecane
with the highest c.e.s., and furmers are loth to realise that the faet that it is
diseased and will not ratoon makes it really a more expensive variety to grow than
the other eanes such as Badila and Clark’s Seedling. 1 observed this faetor in the
Hounghton area, and my idea was confirmed by a cane inspector.

One factor seems fo be of importance in the Mossman distriet in restrieting the
distribution of the disease, and that is the fact that well over 99 per cent. of the
eane sent to the mill is burnt. The faet that the disease does not spread as rapidly
as we should expect from its mode of distribution is probably due to this faet.
Not that I suggest the burning of trash as a control measure, for 1 believe that the
other measures are sufficient in themselves.

RED ROT.

This disease has usunally a minor importance, but which ean, under certain
conditions, be of the greatest importance. It is cansed by a fungus (Colletotrichum
faleatum) which is normally n very weak parasite, and lives on trash and deeaying
vegetable matter in the soil. At times, however, when soil conditions are poor and
the climate is favourable, the disease assumes a virulent form, and ean cause heavy
losses to the erop in the distriet affeeted. It appears to be n difficult disease to
eradicate, and our effective knowledge of it is very limited. Only extensive field
experiment will give us the data we require to put forward adequate control measures,
The first noticeable symptom is the dying-off of the top, very much as in the ease
of grub attack, though all the sticks in the stool do not necessarily die. Examination
of the stem in severe eases will show that it is withered, especially at the base.

Internal Symptoms.

By eutting the stem lengthwise it is seen that the whole mass is reddish and
fermented, but there are definite white pithy areas in the stem, surrounded by a
darker red area. There are also greyish patches at the nodes. The white areas are
the diagnostie character of the disease.

The fungus (Colletotrichum falcatwm) is a weak parasite, and usually lives
on the organic matter in the soil. It passes into the stem through injured parts,
especially skin cracks. Inversion of the sugars takes place, the cane becomes light,
the c.e.s. falls, and the juice is refractory. Many stieks die and so eonsiderable
losses in erop result, in severe attacks, The disease is usually in patehes, and
these are shown by a very fluctuating e.c.s,

“Transmission.

The fungus is carried on {rash, old cane, stools, &e., from erop to crop, and by
plants from field to field.
‘Control.

No evidenee concerning resistant varieties is available. Seed selection is
necessary, but the main factor is the fallowing, fertilising, and ecultivating of the
infected fields, without which seleetion is useless,

Distribution.

The disease occurs slightly in many places, where it attracts little notice. In
Mackay, especially at Sarina, the trouble has assumed epidemie proportions.
Practically all the Sarina area is more or less affected with the disease, which
-attacks M. 189 (Black Innis), M. 1900 Seedling, H.Q. 426 (Clark’s Seedling), E.K. 28,

e
14
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At Proserpine the disease occurs at Waterson and Glen Isia, and seems to be
inelined to assume epidemie propoﬂwm The soils should be analysed, and green
manures planted wherever the disease is oceurring,

A specia]l report was published in July coneerning Red Rot at Sarina, and
suggested methods of eontrol. They were summarised as follow:—

A, Never plaut from any field which kas suffered from Red Rot; and never allow
anyone else to plant from your infeeted field,

B. (1) All trash and rubbish should be burnt, and the stools broken up.

(2) The addition of lime to the soil, preferably burnt lime, in order that the
soil reaction may be unpset with the hope that the fun.gus growth will
be inhibited.

(3) The draining of low-lying pockets.

(4) The planting of green manure erops in order to add nitrogen and other
elements to the soil, to smother weeds, and to assist the degradation of
the old stools.

(3) Thke anlysis of the soil in order to find out what is laeking, and the
restoration of the deficient elements to the soil in the shape of a correct
fertiliser.

(6) The interval before rveplanting a diseased field should he as long as
issible.  If you have enough ground it will be well to let an infected
eld go out for some years. Plant your elean field with elean seed or you

might as well leave it alone.

TOr ROT.

This disease is of a very insidious nature, thought by Mr. Tryon to be eauseq by a
root fungus, and by Mr. Dormer to be caused by bacteria. [ myself have isolated
baeteria (not in pure eulture) from the leaf streaks, but have not had time to
confirm Mr. Dormer’s innoculation experiments,

Symptoms.

The lower leaves of the voung cane show a series of watery stripes which hecome
chocolate or red in colour, and which run along the leaf parallel with the veinlets,
usually from the leaf sheath up for about 6 to 8 inches or less. They oceur on eack
side of the midrib, and are about one-eighth of an ineh in breadth, though several
stripes may fuse along their sides.

Later the eane may recover, and grow on as though nothing had bappened, or the
top may forthwith rot, and smell abominably.

On the Burdekin River Badila with four feet of eane is attacked, but the rot
does not extend far down the stick below the joint attacked by the baeteria,

The disease oceurs between the months of October and Mareh, as a rule. In
1927 it oceurred in the Red Streak stage in the Freshwater area in the middle of
Oetober—not before then. Many Burdekin farmers believe that it oeeurs after wet
following a drought, and evidence there seemed to point in that direetion, but it
showed up in Freshwater in the young plant and ratoons during a very dry period,
so that a modification of the idea is needed. The humidity of the atmosphere is
greater in the Freshwater area than on the Burdekin, and humidity may be one of
the controlling faetors.

Badila is the prineipal cane affected, though the disease has been scen in
M. 1900 Seedling, E.K. 28, Q. 813, B. 208, 8.J.Q. 4, and slightly in Goru and H.Q. 426,

Distribution.
Beenleigh—The disense was seen here in Jnmmr), in D.1135, and the eane
was recovering.

Nambour. ——Su-;pu.-mus streaks were observed in one or two stools of Q. 813, The
identity of the disease in this czse s doubtful.

Bundaberg.—Top Rot was seen in one stool of 8.1, Q. 4+ from Mackay. As Top
Rot has not been noticed at Mackay for many years, this fact is interesting, but
confirmation of data is required.

Burdekin River—Here the infeetion of Badila is very bad, especially on both
banks of the river. Much death and even 50 per cent. erop lesses have been
recorded. M. 1900 Seedling, B.K. 28, B, 208, and Q.813 have been affected, and to
a less extent H.Q. 426 and the Gorus,
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Herbert River—Results of Top Rot were hard to distinguish from those of the
flood damage this year, and no adequate idea of the infeetion was gained. The
same applies to Giru, though a few eases of undoubted Top ilot were established.

Cairns—Freshwater and Smithfield are the two areas worst affected, and the
river farms are showing most. Badila is the one variety which the disease seems to
attack, and the red streaks were plentitul on nearly every farm, in plants and ratoons,
BEven the red soil hillside farms were affected at Redlyneh and the Gap. Wright's
Creck, Hambledon, Highleigh, and Little Mulgrave, and all the areas down to Deeral
showed the disease to some extent. It was more prevalent, however, on the alluvial
flats than on the hillsides,

It must be confessed that the Top Rot problem is baffling at present, and there
seems to be no relation between the infected plants and the spread of the disease,
so that seed selection appcars to be useless. Outbreaks in other areas seem to show
that the bacteria are present in most sugar areas, and requirc merely certain
conditions to develop.

SPINDLE TOP, NEEDLE TOP, OR PINK SCLEROTTAL LEAF
SHEATH DISEASE.

his complaint has caused heavy damage round TInnisfail, Tully, Babinda,
amd Cairns distriets. Tt is consed by a weak pavasitic fungus (Sclerotium sp.),
which binds the leaf sheaths and strangles the top. Canes often recover from the
trouble, but at times it causes loss. Seasonal conditions seem to play a big part
in the destruetiveness of the disease, and the fungus is prohably ineapable of causing
damage without favourable zonditions for development. Mr. A P. Gibson, Northern
Field Assistant, first drew my attention fo the trouble, and I found it to be eausing
many dead sticks in the stools, and also in a few eases dead patelies, where all the
-stools had died out.

T

Symptoms.

The first noticeable symptom is the pinkish tinge of the leaves near the leaf
sheaths, to about 3 inches from the base, and the fact that the trash is clinging,
round the spindle. The leaves appear ehoked, and the leaf sheaths become bright
red and rather glimy., Dark spots appear on the red, whieh ave the sclerotin of the
fungus, and aid in its transmission. Finally, in severe cases the top dies and the
cane affected deeays. In Badila—the main variety affected—the sticks, instead of
appearing a glossy hlick, are rather pale red and unhealthy looking. 1Usmally not
every stick in a stool is affected.

Farmers often put the trouble down to overcrowding, and there is probably
some truth in this, for in most cases Badila is planted too close and there is not
sufficient room for the proper development of the stools, There are other factors,
however, which require investigation, and the fungus has not yvet been identified with
certainty. It bears some resemblance to 8. rolfsii, but is probably not this species.

Transmission.

The disease is probably earried in the trash, and can live on this decaying
organic matter for some time. It ean then reappenr in the ensuing erop.

Control.

This has not bFeen properly worked out, bhut it seems rather obvieus that the
burning of trash in heavy infestations would tend to minimise the chances of
infeetion.

The better spacing of plants needs to be considered, and also the bettering
of the soil conditions. T noticed that on one farm which made free use of green
manureg, and spiaced wide apart, that infection seemed very light. =

Distribution.

Bundaberg—The disease was seen in an isolated ease in N.G. 16 plant in
December, 1927,

Giru—Spindle Top was causing some damage in B, 208, and was noted also in
eane that had been flooded. Top Rot and Spindle Top were flourishing side by side
in Badila.

Tully—In the Lower Tully end the diseasc was causing some damage, in Badila.
Top Rot was also present.  Only isolated sticks in stools were dead, but the discase
seemed to need attention,
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Innisfail—Throughout this arvea the disease was rampant, especially on Tnnis-
fail Estates, Queensland Estate, and Darradgee. The worst infestation was on two
farms in Upper Darradgee on red soil. Tere all stages of the disease were
encountered, and from the percentage of dead eane, the losses must have heen
considerable,

Babinda—Tractically every farm here was infected, hut the damage was not
as great as at Tonistail. On the south bank of the Russell River the worst infection
was observed,

Cetirns—The discase was bad all along the Mulgrave River, especially the
Upper Mulgrave section. Mueh of the cane at Freshwater and the Hambledon area
was more or less infected.  The disease was confined to Badila,

Mossman.—Ilere the trouble was not seen except on the Mowbray River, where
it was quite prevalent.

The Innisfail and Babinda aveas were by far the worst affected, and it would
be diffieult to find a elean farm, Several of my reports dealt with this disease, and
these may be referrved to,

BANDED SCLEROTIAL DISEASE,

This trouble, which is eaused by a fungus of similar type to that causing Spindle
Top, was not evident during my visit to the North (from August to the middle of
November), and only one or two isolated cases were met with, As no idea was
obtained of the prevalence of the disease, nor of the damage that it causes, I shall
say nothing concerning it.

ITLIAU.

This disease, which also ocenrs in Hawaii and Louisiana, is caused by a fungus
with two stages which are known as Guomonia and Melanconium iliaw. Only the
latter stage has been obgerved in Queensland. Tt attacks the young plant or ratoon
cane and the fungus binds the leaf sheaths eclosely, strangling the growing point
of the young cane. This endeavours to free itself, and often bends double, and may
emerge from the side of the eane through the leaf sheaths. In this ease it con-
tinnes to grow, but may again be strangled. In this way considerable losses ave
eansed in plant eane. A black fruiting hody bursts through the leaf sheath, and
this is about one-eighth of an inch in cireumference.

Evidence of the twisting of the cane choofs ean be seen in cane long after it
has grown away from the disease.

The fruits of the fungus live over from erop to crop in the soil, and are killed
by sunlight, so that efficient tillage is the most efficient method of controlling the
disease.

Distribution.

At present the disease is of minor importance, and only oceurs on a limited
number of farms in the Childers and Bundaberg distriets,

At Childers I observed the disease on several farms in plant and ratoon M. 1900
Seedling, and on one farm at Booyal in D. 1135,

In Bundaberg, the disease seems confined to the Bingera avea, and is slight in
M. 189, T1.Q. 274, and M. 1900 Beedling.

PEG LEG OR FOOT ROT,

This trouble is characterised hy the base of the cane stalks beeoming thin and
tapering, so that the stick bends over, and can easily be swayed from side to side,
the main eause of damage is that the rane lodges, and the c.es. usnally drops in
fallen cane. :

Tt is werst at Childers in M. 1900 Seedling and D, 1135, but has been seen in
other places, notably Bauple, Maryborough, Muackay, and Bundaberg. It is eaused
hy a fungus, of 4 weak parasitic type, and soil poverty is one of fhe main factors.

MARASMIUS ROOT DISEASE.

This is also due to a weak parasite, the development of which is due usually to
depletion of the plant foods in the soil. Tt binds the bases of the leaf sheaths
together, and the trash sticks to the cane. In this disease the leaves show dark
brown spots and subsequently die in severe eases, The fructifications of the fungus
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were identified by me as Marasmius sp., but T had not the time to work out the
speeies. It eauses some damage in plant snd ratoon cane of all ages in the
Bundaberg district, and on the old lands in the South Tsis (Childers). Ifs occurrence
on old land seems to suggest that an addition of potash or phosphate to the red
=oils wonld tend to eheck the disease. Badila, N.G. 16, D. 1135, and M. 1800 Seedling
have been seen to be affected.

BROWN ROT.

This was only seen in the new serub lands in North Queensland, and appears
to be eonfined to a few stools in stump country. It oceurs at Tully, Innisfail,
Babinda, and Cairns, but does not eause appreciable damage. It appears to be fungal
in origin, and the cane merely dies, and is found to be pithy and brown at the
base of the stick. A fungus is evident, and it is thought that it is a secondary
parasite which comes from an old stump or some such thing.

X7 DISEASE.

This is a trouble which was very evident at Childers in the early part of 1927,
Affected sticks grow long and lank, and were ehlorotic with yellow leaves, D, 1135
and M. 1900 Seedling were seen to be affected, but infeetion was reported in
M. 55 and . 813, The disease seemed to be confined to pateches where it ocenrred
yvear after year, and was not seen exeept on old farms in the Childers and South
Isiz areas. This and the nature of the trouble lead to the idea that soil deficieney
was the eause, and <everal manurial trials were instituted. Weather conditions were.
unfavourable, and little information was gained from them. By sending diseased
plants to Rockhampton, however, healthy plants were obtained, and this experiment
geems to corroborate the theory. Tt will need confirmation, however, hefore it ean
be vouched for. The soil is known to be, lacking in potash and phosphate, and the
application of these may help to get rid of the trouble.

CANE-KILLING WEED, WITCH WEED, STRIGA.

This is #n weed with a purple flower, and a fleshy leaf which parasitises the
eane rvoots and kills the cane in patehes. It is about 18 inches high, and appears
rather insignifieant. Oceurrences were noticed near the Elliott River, Bundaberg;
Kelsey Creek, Proserpine; aud to a greater extent at Carmila, and at other places
in the Mackay distriet, It is not very widespread in Queensland.

SECTIONAL CHLOROSIS, OR BEUTTERFLY.

This is a physiological disease cansed by water held in the spindle of the cane
becoming chilled overnight and rapidly heated in the morning sun. The result is
a hand devoid of chlorophyll on each leaf, and these bands are originally opposite,
but bheecome alternate by the differential rate of the growth of the leaves. The
result is a series of white bands across the leaves whieh are often mistaken for
other disesses, They sometimes ribhon and die, while the rest of the leaf keeps
green.  Ag one journeys north they beeome infrequent, and frosty weather in fhe
sub-tropical distriets is the time when the affection is most apparent. D. 1135 and
M. 1900 Seedling are the main eanes affected, but all varieties can show the affeetion
which has been seen Ly the writer in Q. 813, Badily, 1L.Q. 426, Goru, B, 208, M. 189,
. 109, B. 147, &e.

LEAF CRINKLE.
Known among some Bundaberg farmers as ““The Disease,’’

This is a puckering of the leaves, which ocenrs mainly in young cane, bub
whieh also oceurs in older eanes of the soft-leaved varieties, such as M. 1900
Secdling. Some authorities put it down to the damaging of the leaves by the wind,
and this is possibly a factor, though it is not sufficient to explain the trouble
adequately. T have made observations on this trouble in the Bundaberg distriet
during the month of Deeember, and [ find that it is praetically eonfined to cane
which is still being eultivated. Also at this stage, every plant affected has had
the older leaves bent over with some implement, and it appears reasonable to
suppose that the younger leaves growing against the folded older leaf become com-
pressed, and are thrown into folds as they grow. In all eases examined, where the
leaves had been folded, the erinkles were developing in the young tissues just above
the growing point. The theory that T should like to advance then is that the trouble
is mainly due in young eane to mechanical injury. Soft-leaved eanes like M. 1900
Seedling are the prineipal ones affected, and Q. 813, with a harder leaf, is rarely
troubled.
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CANE PEST COMBAT AND CONTROL.

The Didector af the Burean of Sugar Experiment Stations, My, H, T. FEasterby,
has rveceived from Mr. E. Jarvis, Entomologist af Meringa, the following report in
conneetion with the investigation of ecertain orthopterous insects attacking sugar-
cane (December to January, 1927-1928) :—

Some Grasshoppers Injurious to Sugar-cane.

Although many species of Acridiida are known to frequent canefields in the
Cairns distriet, where they doubtless effect damage of a more or less serious nature
to the leaves, comparatively few of these have ever been noticed by the average cane
farmer. The so-called * Yellow-winged Loeust’’ and the ‘‘Australian Loeust™
{ Locusta danica Lin, and L. australis Brunner), vast numbers of which oeeasionally
swarm over restricted arens of cane land, are naturally better known than our
species of Cyrttacanthaeris, which are not pre-eminently gregarious; or those
belonging to sueh genera as Atractomorpha or Oxyoe, some of which instead of taking
to wing when disturbed, remain motionless on leaves or stems, seeking rather to
eseape notice by trusting in their protective coloration.

Speeies of the former genus (Atractomorpha) have been recorded as destruetive
to leaves of sugar heet, tobaceo, mulberry, sugar-cane, and various suceulent plants
in the Malay Peninsula, Japan, Hawaii, Java, Russia, India, Africa, and Australia.

Atractomorpha crenaticeps, Blanch.

Which was briefly deseribed as a eane pest in Queensland during the year 1916
(Eull. No. 3, Div. of Ent. Bureaun Sugar Expt. Stations) is about 13 inches long
with a wing expanse exeeeding 2 inches; the male being mueh the smaller sex. Its
tegmina are hrown or grass-green, usually harmonising in shade of eolour with that
of the plant on which it happens to be feeding or resting. The wings are elear,
with the nervures hright pink except on apical portion of costal margm, where—
together with a marrow strip of wmcmbrane against edge of eosia—they are pale
greenish-yellow. '

This grasshopper is destructive to sngar-cane in Java, Australia, and Hawaii.

In Southern India the following poison-bait has been used with great success
against Atractomorpha erenulata Fab., which sometimes attacks cocoanut seedlings
and is a eommon pest of tobaceo:—

Paris green, 1 lb.: palm sugar, 6-10 1b.; bran, 25 Ih.

The sugar is first dissolved in water, to which is added the Paris green and bran,
previously mixed very thoroughly together, the whole being then mixed until half
solid. To this is added one grape fruit to every 3 1b. of bait.

Atractomorpha aberrans Karsch destroys the leaves of tobacco in W. Africa;
while A. bedeli Bolio nttacks those of sugar beet and other economie plants.

Oxya velox, Fab.
This acridiid was recorded. as being a minor pest of cane in Queensland in
Bulletin No. 3 of this office (Bur. of Sugar Expt. Stations, 1916, pp. 20, 21).

The adult female inseet measures about 13 inches in length by 2 inches across
the extended tegmina, which are pale hrownish-green, broader on hasal than central
portions, and rather suddenly expanded on the costa near the base. Wings elear;
head, sides of thorax, and femora of legs greenish-yellow; tibim and tarsi bluish.
Antennm pale pinkish-brown, darkening towards tips.

This species, together with two others of the same genus, viz., Ozya bidentata
and 0. multidentate, have heen recorded as injurious to sugar-cane, rice, &ec., in parts
of India.

The life-eycle stages of Ozya wvelox have been studied at Madras, where this
insect feeds commonly on grasses, cotton, pulses, &e. The young hoppers and
nymphas forms often attack the leaves of paddy (rice in the husk), the adults being
able to effeet considerable damage by biting the base of maturing earheads, thus
causing them fo dry up.

According to Prof. Ramachandra, this grasshopper lays its eggs in masses of
ten to twenty-nine among stems and grass clumps in marshy situations, where they
are proteeted from damage by possible submersion by being covered with a reddish-
brown gummy substanee,

The male of this species moults six times, while about 50 per cent. of females
undergo seven moults. The wing pads are noticeable even in the first instar, and in
carly moults these rudimentary wings overlap the sides of the thorax, becoming
turned back after the fourth or fifth moult. This insect hreeds in Caleutta through-
out the year.

-3 _! aleizh
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It is interesting to note that in the Malayan region the larve of 0. velox are
gaid to be semi-aquatie, and have been recorded as destructive to riee, sugar-eane,
and coffee.

This aeridiid has been known to attack eane in Java for the last twenty-five
Yeiars.

Natural Enemies.

The chief predatory enemies of 0. velor in India are believed to be birds and
frogs. In the grasshopper form they are parasitised by a ecarcophagid fly, while
their egg masses are destroyed by two chaleid parasites—viz,, Fumidiscapus oophagus
Gir., and Anastatus coimbalorensis Gir—as well as by a proctotrypid parasite,
Scelio oxye Gir. .

In the Cairns district, 0. velox appears to he effectively kept in eheck by such
predaceous and parasitic inseet and other enemies as those alluded to above.
Although more or less sparingly distribnted through much of our cangrowing area,
this species probably oecurs freely on low-lying country that during the wet season
is liable to become flooded or submerged.

Emergence of Greyback Cockchafers

Owing to continued drought conditions, Lepidoderma albohirtum madé a some-
what belated emergence this season, few specimens being observed on the wing
until 20th December.

During the five days immediately preceding flight of the beetles (15th to 19th
inst.) only 2,14 inehes of rain were recorded at Meringa Laboratory, an additional
1.45 inches being obtained from 21st to 31st December; while the precipitation for
the entire month was 4.31 inches (3.29 inches below the average). Owing to the
adverse weather conditions, eoupled with a fall of only 10.51 inches for the period
July to December (7.95 inches less than the average), greyback eane beetles are not
likely to cause extensive damage to cane during the present season.

At Highleigh, Greenhills, Gordonvale, and elsewhere no heavy flights have been
noticed up to the present (10th January), although a fair number of beetles c¢an
be found as usual on favourite feeding trees,

Beetles chancing to have pupated at a depth not reached by the showers already
experienced will, for the most part, perish in the seil, or be too weakened to emerge
later on.

Experiments conducted with two light-traps on 21st December—which resulted
in the eapture of 177 greyback cockehafers in about half an hour—demonstrated
that strongly marked phototropie reaction of a positive nature¢ ean be induced in
this eane beetle (L. albolirtum) by means of an acetylene or powerful oil lamp.
Splendid results were obtained by fixing a white sheet, measuring about 8 by 4 feet,
behind the light, and about a foot from the lamp, thus illuminating a large glowing
area, standing out in sharp contrast with the surrounding blackness of the night.

CANE PESTS AND DISEASES.

Mr. B. W. Mungomery, Assistant Entomologist at the Sugar Experiment Station,
Bundaberg, has submitted the following report of investigations for the month of
Janwary-February, 1928, to the Director of Sugar Experiment Stations, Mr., H. T.
Easterby:—

Influence of the Weather on the Emergence of Greyback Beetles and its
Relationship to Subsequent Grub Infestation.

It is a well-known faet that the cmergence of “‘grevback’’ ecane beetles
(L. albohirtum) from the soil is, to a large extent, governed by the advent of good
soaking rains during the months of November and December. Moreover, the time
during whieh, and the manner in which, this rainfall is received are faetors whieh
exercise n profound influence on the grub infestation following on the emergenee,
and in this way weather conditions become of no small value in helping the farmer,
or in directing him in his own efforts to keep this pest in subjeetion.

In the first place, when rain following a droughty spring has long heen delayed
into the month of January, beetles have often been found dead in their underground
pupal cells, being imprisoned by the hard walls compacted by the grub prior to
pupation. The remaining living ones represent those with greater powers of
resistance, or those that assumed the adult stage at a later date than the others and
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did not suffer such great privations. Thus when rain ultimately comes only a small
flight eventuates with a correspondingly smaller grub infestation in the succeeding
months,

If, however, rain Tfalls in the carly part of this vital period (November-
December), those beetles which have ehanged early into the adult stage emerge and
commenee feeding. Those beetles whieh have only recently ehanged from the pupal
condition will possess a very soft integument, and, naturally, will remain for some
little time longer within their pupal cells. Later, as their body parts harden, and
rain follows on, they, too, will emerge. Thus we get a complete emergenee with
little mortality amongst the beetles, constituting what may be termed a straggling
emergence, for at any given time there are always a fair number of heetles to be
found on the feeding trees, whilst at the same time they do not appear to be present
in exceptionally large nnmbers, The result is that after a few weeks collecting, and
meeting with little encouragement in visiting trees which yield only a few beetles,
collectors beecome apathetie, and disinelined to visit those trees, but seek out those
from which they obtain the greatest remuneration for their labours, It is in this
that one of the weaknesses of the system lies. Those beetles which have been
disregarded or overlooked, then escape to deposit their eggs in the enltivation and
destruetion ensues unless fumigation be resorted to.

Now, fumigation under these conditions presents problems which, unless under-
stood and tackled by the farmer in an intelligent manner, may bring about inefficiency
and a low mortality, with a consequent condenmation of the system or, at least, a
subjeeting of it to adverse cviticism. In the ease of an arvea where heetles have been
on the wing for a couple of months, the farmer is confronted with grubs differing
in ages from a month to six weeks or more. If he fumigates to kill the oldest of
these, the youngest, by theu, will not all bave migrated to the stools and some will
most likely eseape the toxie properties of the fumigant. These grubs will later
progiess towards the stools and aftaek the cane roots after the {fumes have been
dispelled, thus conveying to the farmer a wrong impression that the fumigant has
been of little value and eaunsing him to lose faith in the process. In such a case
it would be wise¢ to delay fumigation with earbon bisulphide as long as possible, say
until the oldest was on the point of assuming the third stage, and one fumigation
would then suffice to kill a very high percentage of those grubs which were present
in the field.

Again, when grubs hateh out early they consequently enter into their third
stage at an early date also, and as this represents their very destruetive period, the
eane becomes damaged much earlier i the year and has a mueh ionger time to
remain root-eaten before being harvested. Therefore it is mere liable to deteriora-
tion through dry weather, fungi, &e. Thus from most points of view an early
emergenee of beetles is not a happy augury for erops in the following year.

Where rain delays until towards the middle of December, usnally only one big
emergence of the beetles takes place. Colleeting is entered info with great enthusiasm,
and great numbers ave destroyed, This apparently is what took place this year at
West Plane Creck, where gver 30 inches of rain were recorded for December, The
thorough colleetion of beetles, as well as the systematie destruetion by some growers
of feeding trees adjacent to their canefields have both been really honest attempts
made to reduce the pest this year, and judging by some of the farms recently
inspected, a reduetion in grub infestation has certainly taken place,

Tt now remains for them to make a survey of their farms for grubs, and where
these¢ are found in alarming numbers the judicious use of soil fumigants will be a
wise and effective means of insuring their erops.

(N.B.—The collection of ©* greyback ™ eane heetles L. albohirtwm here commended
should not be confused with previous recommendations made by the writer to
digeontinue the eolleetion of the Southern eane heetles P. furfwracea.)

Weedy Ground Tends Indirectly to Impair Fumigation Work.

In well-kept cane farms ‘‘greyback’’ heetles when about to oviposit tend fo
dig in under those stools to which they have Hown and deposit their bateh of eggs at
depths of about 8 to 10 inches, The grubs, then, on hatching out find themselves in
vroximity to a copious food supply and usually remain within the ecane stools. If,
by any chanee, the egg chamber is placed in the interspace the young grubs somm
migrate towards the eanc roots, and, finally, when they have congentrated in the
cane rows, they ean be readily destroyed by means of soil fumigants.

Canefields, in which weeds are allowed to grow in gregt profusion during the
flight of the beetles, are move likely to suffer damage than cleaner fields. Beetles
alighting in a mass of cane, grass, and weeds burrow at random into the soil and
lay their eggs, so that little distinetion occurs befween the degree of infestation. of
the rows and that of the interspaces, sinee the grubs are able to feed equally well
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at the grass roots as at the eane rvoots. In an actual count made by digging in a
grubby zone and trenching on both sides of this stool, we found twenty-eight grubs
underneath the stool and another sixteen and fourteen underneath {le weeds and
grasses on each half side of the interspaces adjacent to this stool. Provided this area
were fumigated, the twenty-eight grubs underneath the stool would be aecounted
for, if conditions were favourable for fumigation; but what of the other thirty
grubs on the sides of the stool? They would not come within the destructive radius
of the deadly fumes, and later, as deseribed in a previous paragraph in the case of
vounger grubs, they would gradually work inwards towards the rows, lay waste the
crop, and completely negative fumigation work; and so, as a preliminary precaution
when aiming at grub control, growers would be well advised to adopt the golden
rule of keeping their eane reasonably free from weed growth.

A CANE GRUB SURVEY.
Mr. A. N. Burns, the Assistant Kntomologist at Mackay, has forwarded the
following report for the period 23rd January, 1928, to 11th February, 1928, to the
Director of Sugar Experiment Stations (Mr. H, T. Easterby) »—

Tn company with Mr. Mungomery a grub survey was earried out on farms that
were usually gubjected to greyback (Lepidoderma albolirtum Waterh,) grub injury.
On one farm thirty very young first-stage grubs were unearthed from under one
stool, and a similar number from the two interspaces on either side of the same
plant. Other stools in the same ““pateh’” gave numbers varying from two up to nine;
there were also many grubs in the interspaces between the rows. As these latter
were feeding on the grass roots, it was considered undesirable to fumigate the cane
stools there at that time, as only the grubs at the cane roots would be affected;
those between the rows could later, after the fumigant had exhausted its qualities,
and the grubs their supply of grass roots, direct their attentions to the cane stools.

It was therefore decided to wait for a few days before making another inspec-
tion of this field. Several other farms inspected gave from their affected areas
an average of from two to seven grubs per stool, and in each ease the grnbs were
very voung first-stage. Later, on finding eggs beneath one plant, it was decided
on aecount of the apparent seareity of grubs, that it would be wise to wait for a few
days in order that eggs deposited by the latest emerged beetles should hateh and
the young grubs have commenced feeding. The eggs found were taken to the
Laboratory, where the young grubs hatehed out two days later.

At the time of carrying out this inspection, a good many greyback beetles were
ohserved on the feeding trees; they were, however, mostly in a ‘‘wasted’’ condition.
Several specimens of the Christmas Beetle (Anoplognathus boisdwvali Boisd.) were
colleeted from the young foliage of a eucalyptus tree. At the time of writing a
few greyback beetles may still be collected from feeding trees in the vicinity of the
Experiment Station; and a few days ago a number were observed on feeding trees
adjoining a cane field on the Farleigh road.

Beetles Collection.

Growers at West Plane Creek who usvally suffer damage from grubs of the
greyback (L. albohirtwm Waterh.) have bheen judiciously eo-operating in colleeting
the beetles, especially during the last flighting season. Much attention also has been
given to the cutting down of feeding trees, consideration having specially been given
to the position of these trees in relation to the affected cane, and direction of the
prevailing winds. Several growers state that they feel assured that through this
practice they have considerably redueed their percentage of grub attack.

Occurrence of ‘“‘frenchi’’ Grubs. (Lepidiota frenchi, Blackb.)

Damage by grubs of this species is showing up in one or two places on ihe
Experiment Station, also in isolated patches on several farms mear Racecourse Mill.
Examination of affected stools at the Station gave an average of three third-stage
grubs per stool. First-stage grubs were also present, but not in any number. As soon
as the weather takes up again (the preeipitation during the last four days has been
6 inches) and the soil is dry enough for fumigation, a couple of plots will be laid
down at the Station. "

Occurrence of Other Grubs.

Whilst digging for greyback grubs in sandy loam soil on a ereek flat at West
Plane Creek, a newly changed third-stagé grub, presumably that of the ‘“ Anomala’’
heetle (Anomala australasie Blackb.) was found amongst cane roots. The soil
in this field was rieh in gilt and organiec matter, which components are mueh
favoured by grubs of that species.
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A good number of the same species of grub have also been unearthed during
searifying operations on the headlands of some of the blocks of cane at the Experi-
ment Station. They appear to be feeding on grass roots only, so far none have been
detected netually amongst the eane roots. The soil in this instance also is a heavy
loam with a fairly high percentage of organie matter, which again seems to indieate
that they may be ‘*Anomala’ grubs. These grubs are very active, and move on
their ventral surface, a characteristic of 4. austra’asie. Specimens are being bred
through in eages at the Laboratory.

Condition of Cane.

The ¢ane in Plane Creek Mill area, as well as round the Experiment Station
and Racecourse Mill, at present looks partienlarly well, due, no doubt, to the bene-
ficial falls of rain combined with warm temperatures, thus producing ideal conditions
for growth. In one instance only was a field of cane observed to be poor, then
it was due to mueh of the cane (plant) having been partially submerged by water
during the recent heavy rains.

RAINFALL IN THE AGRICULTURAL DISTRICTS.

TABLE SHOWING THE AVERAGE RAINFALL FoR THE MONTH OF JANUARY IN THE AGRI-
CULTURAL DISTRIOTS, TOGETHER WITH TorTan KAINFALL DURING Jaxvamy, 1928 AND
1927, ror COMPARISON.

AVERAGE TrrAL | AVERAGE ToraL
RAINFALL, RAINFALL. | RAINFALL, RAINFALL.
Divisions and Stations. o ‘ ‘ Divisions and Stations, Noof| |
' | Jan., =
aun. | Yo | doas: | doas. Jun. | Yoot | ons” | 197,
| cords. | cords.
North Coast. || South Coast—
In. In. In. eontinued : In. In. in.
Atherton ... e |1152| 26 | 773 |1328 | Nambour ... | 9°26| 81 821 | 32:38
Cairns .. |16°17 | 45 | 5°84 | 18'78 | Nanango ... | 454 45 433 |10 04
Cardwell ... e | 16718 ] 518 | 31'75 | Rockhampton ... | 8§55 40 340 | 966
Cooktown ... . | 1485 | Bl 240€ | 10707 || Woodfu: « | 728 40 519 | 22'19
Herberton ... o | 52| 40 | 5781 [13:8D
ham .[15°32| 85 729 | 31111

gi&fnﬂ ... | 1986 46 | 14'80 17°31 | Darling Downs.
Mossman ... | 14724 14 | 8811219
Townsville... - [11'14 &6 7411863 | Dalby ... | 3°36| BT 073 419

Emn Vale | B2 31 290 | 761
Jimbour ... - | 374 39 149 | 4-14
Central Coast. | Miles - | 385 42 146 596
Stanthorpe | 36G2| D¢ 39| 49

AYrE o i o | 11717 | 40 | 3°82 | 16°04 || Toowoomba .| 489| 55 | 4115|1374
Bowen o | 983 56 | 4°38 | 1846 || Warwick ... .| 3B9| 62 | 276| 440
Charters Towers ... | 568 45 | 154 588
Mackay ... e | 14741 | DG 441 | 11'00
Proserpive ... e | 1548 | 24 731 | 1742
8t. Lawrence | 967 56 804 | 946 Maranoa.
Roma .. .. | 8381| 53 | 170 442
South Coast.
Biggenden.. .. 5380 28 | 404 849
Bundaberg ... .o | B3| 44 | 2°77 | 2580 | State Farms, dc.
Brisbane ... w| 650 77 | 6152243
Caboolture... | TR (26 | 25°76 || Bungewo ioau| 225 12 | 92| 169
Childers ... o | TD3| 82 | 445| 624 || Gatton College ...| 407 | 27 | 352| 939
Crohamhurst v (1270 ( 85 [10.59| 3477 || Gindie .. .| 301| 27 | 434| 161
g . 5562 40 453 | 1499 || Hermitage - | 31| 20 318 480"
Gayndah ... .| 404 b6 825 |13 92 || Kairi .| T24] 12 433 642
pie .. 663 | 57 | 360 |14°21 || Sugar Experiment 1522 | 29 348 | 8382
Ikivan ... D44 | 48 | 564 T58 Station, Mackay
Maryborough 7‘45’ b5 | 6411718 Warren ... .| 546| 12 | 2:74| 601
Nore.—The a have been compiled from official data during the periods indicated; but the
the same period of 1927, having been com from

totals for January thiz year, and for

telegraphic reports, are subject to revision.
GEORGE G. BOND, ¢

Divisional Meteorologist.
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CUTWORMS AND ARMY WORMS.

By ROBERT VEITCH, B.Se., Chief Entomologist.

The larvie of many moths belonging to the family Noetuidae have
long been known as very destructive enemies of a wide range of economie
plants. The feeding habits of certain of these larvie or caterpillars
have earned for their species the name of cutworms, on aceount of their
habit of feeding en the stems of their host plants at or near ground
level, and thus severing the above-ground portion of the plant from its
root system. Other elosely allied species of Noetuidae have acquired in a
most marked degree the habit of frequently migrating in great numbers
in their larval stages from field to field, and when that is the case they
are commonly referred to as army werms.

Important Queensland Species of Cutworms and Army Worms.

Among the more important speeies that may be worthy of mention
in these notes, is the eutworm that was so destruetive in the spring of
1926—mnamely, Kwroa radians Guer. In its life history and feeding
habits it may be regarded as a typieal eutworm, and it has accordingly
been selected for brief deseriptionsas a representative of this class of
pest.

Ewroa radians was vesponsible for nearly all the losses sustained
in the spring epidemic of 1926; fortunately, losses in 1927 were very
slight,

The army worms are well represented in Queensland by such species
as Cirphis unipuncta Haw. and (irphis loreyi Dup., both of which have
developed very pronounced army worm habits.

Life History and Feeding Habits of Euxoa radians.

Comparatively few details have been published with respect to
the life history and feeding habits of this species. 1t is, however, at
present the subject of an intensive investigation by an officer of this
Department, and it is hoped that much additional information thereon
will shortly be available. In the meantime, the following brief outline
will probably suffice.

The small, circular, pearly-white eggs have been found in moist
g0il under low-growing weeds. They hatech after a brief ineubation
period, and the observations to date indicate that the young larva hateh-
ing from these eggs, generally but not invariably, feed on the delicate
foliage of the weeds under which the eggs were laid—e.g., pigweed and
bullhead. As the larvee grow older they turn their attention to economic
plants, and these are frequently destroyed or seriously injured in large
numbers,

The larve of cutworm moths generally shelter in the soil during
the day at a depth of 1 to 2 inches, and in this vespeet Euwzoa radians
is typical. The cutworms come out to feed shortly after or about sunset,
and in the case of well-grown plants they will climb up into the
foliage and, if unchecked and in large numbers, the cutworms may
completely defoliate the plants on which they are feeding. When
young plants or sesdlings are attacked the base of the stem is a
favourite point of attack, and it is frequently nibbled through or ring-
barked, thus causing the seedlings to topple over or wither off.
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Fig. .7 v« 3
PraTe 59.
Prodenia litura F.

Fig. 1. Larva, lateral view x 14, Fig. 2, Larva, dorsal view x 14, Fig. 3.
Pupa, ventral view x 14 Fig. 4. Pupn, lateral view x 14, Fig, 5. Pupa within
earthen cocoon x 14, Fig. 6. Tmago, wings clozed x 14, Fig. 7. Imago, wings
expanded x 2.
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The nocturnal feeding habits of these cutworms frequently lead to
failure to detect the eause of the loss just deseribed. Ilenee, whenever
seedlings are falling over in the manner mentioned or extensive defolia-
tion of plants is taking place without any ostensible reason, it is well
to serateh away the soil at the base of the attacked plants to see if the
presence of eutworms is the explanation.

The eutworms attain full size in about four weeks during the
late spring and early summer months, and in the process of growth
they moult several times, The full-grown cutworms of this species are
about 14 inches in length and are stout, fleshy grubs that are only very
sparsely clad with extremely small hairs. When dug out of the soil
their colour varies to some considerable extent, for while some spesimens
may be aptly deseribed as being of a dirty grey-green colour, others
might more appropriately be called dirty brown suffused with pink. The
cutworms possess eight pairs of legs, three of which are jointed legs
on the thoracie segments, the other five pairs being fleshy unjointed legs
ihat are situated on the abdomen.

IHaving attained full size the eutworms now form earthen eells
in the soil at a depth of 1 or 2 inches below the surface, and in these
cells they transform to pupwme. The pupe, which are about three-quarters
of an ineh in length, are light-brown in eolour when first formed, but
there is a very appreciable darkening as the pupal period advances.
The duration of the pupal period is about a fortnight during the late
spring and summer months. No feeding takes place during this stage,
and it functions entirely for the reorganisation of the internal tissues,
as a result of which reorganisation the moth, which is the reproductive
stage in the inseet’s life cyele, is produced.

The moth is a stout-bodied, unattractive looking insect with a wing
spread of 13 inches, the body length being about two-thirds of an inch.
The fore wings are brown with conspicuous darker brown or blackish
brown spots and streaks, while the hind wings are much lighter in colour,
being almost white except for a small brownish marginal area.

It is believed that the life eyele of Euxoa radians—i.e., from the
laying of the egg to the emergence of the moth—oceupies about seven
weeks in the summer months, The number of generations that may
ocenr each year in Queensland has not been aseertained, but it would
appear that the spring generation is the one most to be feared.

The life eyecles of the army worm species, Cirphis unipuncta Haw.
and Cirphis loreyi Dup., are somewhat similar in their fundamental
details.

Iustrations of the various life history stages of Kuroa radians are
not yet available. On plate 59, however, the larva, pupa, pupal eell,
and moth of an allied leaf-eating species, Prodenia Uitura K., are figured,
and from these ficures the reader ean form some rough idea of the
general appearance of the life eyele stages of Noetuid moths,

Plants Attacked.

An extremely large range of plants are subject to attack by eutworms
and army worms, and it may be said that hardly any cultivated erop
escapes an attack of some varying degree of severity at least in certain
seasons.

In Departmental records of cutworm and army worm attack,
mention is made of the following cultivated host plants:—Cabbage,
cotton, grape vine, grasses in general, luecerne, maize, millet, oats, onions,
potato, tomato, strawberry, sngar-cane, and wheat.
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Control Measures.

When an outbreak commences it is well to take immediate steps to
deal therewith, because very heavy losses may be sustained in a compara-
tively brief space of time.

Fortunately, there are distinetly effeetive means available for
handling these cutworm pests, perhaps the most satisfactory of which is
the use of poison bran baits,

Poison baits may be prepared in accordance with the following
formuia -

Bran p it st o e 285 M
Paris Green .. % 2 = s 1 1b.
Molasses . - - . .« 1 quart
Oranges v o T s os 2 froits
Water 2

gallons (about)

The Paris green and bran should first of all be mixed together in a
thorough manner and while still dry. The molasses and the finely
chopped up fruit and its juice should then be added to some of the
water. The water containing the molasses and fruit should next be
mixed with the bran and Paris green and the whole should then be well
stirred up, enongh water being ailded to produce the right consisteney.

It is highly desirable that the poison bait should be of the right
consisteney, and only sufficient water should be added to permit of it
being in a erumbly state and thus capablz of being easily scattered
broadeast on the ground. It should at the same time be sufficiently
moist to permit of sach flake of bran taking up its quota of the Paris
green and molasses.

Neither the fruit juice nor the molasses arve essential in this bait
although they are usually considered desirable. Horse dung and sawdust
have been substituted for the bran in certain formule and smaller
percentages of Paris green have also been used, but it is desirable to
adhere to the formula given until such time as experiments have demon-
strated the equal efficiency of the eheaper formule when used in this
State.

The bait prepared in the manner deseribed is best applied late in the
afternoon so that it may be fresh and palatable when the cutworms
come out to feed at night. The bait may be broadeasted over the
infested area, or it may be applied by dropping about half a teaspoontul
of the mixture near to but not touehing each plant to be protected. The
amount of bait to be used per acre will vary to some extent with the
degree of infestation and also with respect to the number of plants to be
protected per acre, but generally some 40 or 50 1b, of the bait will suffice
for the treatment of one aere it hroadeasted.

It should hardly be neecessary to emphasise the fact that caution
should be exercised in the application of the bait, because the Paris green
contained therein is a very poisonous substance. Before it is applied
steps should be taken to ensure that no domestic animals, e.g., poultry
can obtain access to the bait.

As an alternative to the use of poison bran baits, attacked plants
may be sprayed with arsenate of lead, but the former method is more
satisfactory as it kills the cutworms without sacrificing some of the plant
tissue in doing so. When spraying is adopted, a certain proportion of the
plants may be destroyed before the cutworms are poisoned, and further-
more, it is not safe to spray attacked plants which may shortly be used
for foodstuffs.
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If these pests are on the mareh in army worm fashion, and ave
moving from one cultivated area to another, it will generally be found
that poison bran bait seattered a few yards in front of the line of
advance will be effective in checking the migration.

A further measure that is frequently adopted when these pests are
on the move is to plough a furrow a short distance in front of the line
of advance, the steep straight side of the furrow being the one that is
most distant from the marching army worms. A little poigson hran bait
is seattered in the foot of the furrow, or in some eases small holes are
dug in the bottom of the furrow at intervals of 10 or 12 feet. The
advancing caterpillars will fall into this furrow, feed on the poison bran
bait and die or, where bait is not used, they will wander up and down
the furrow in search of a means of escape and fall into the small holes
where they can be killed either mechanically or by the use of a little
kerosene. It is obviously essential that the furrow should be so prepared
that there is no chance of the caterpillars crossing it.

Natural Enemies.

A number of natural enemies of the entworm Fuzoa radions have
been recorded in Queensland, these being a very small wasp parasitic
on the eggs, namely, Schedins ewrore Gir,, a Braconid wasp parasitic on
the ecaterpillars themselves, a predatory Sphegid wasp, Ammophilo
suspiciosa Sm., also attacking the caferpillars, and finally a Tachinid fly
parasitic on the larvie. Birds also doubtless take a heavy toll of these
pests.

OBITUARY—HON. W. N. GILLIES,

END OF A NOTABLE CAREER.

With the death of Mr. W. N. Gillies, formerly Premier oi Queensland, and
member of the Board of Trade and Arbitration, on 9th February, a distinguished
and very busy life ended with tragie suddenness. Mr, Gillies was only in his
sixtieth year, and the mnews of his collapse and sudden death at his home at
Toowong oceasioned widespread regret and deep sense of a great community loss.
As Minister for Apgrieniture and Steck for just on fiva years of the Immediate
post-war period, when primary industry was confronted with all the perplexing
phenomena avising from a lack of a complete system of ordered marketing and
organised distribution, no other leader, with the exception, perhaps, of the late
Hon, A, J, Tlhynne, lefl & Jdeeper impress on the fortuncs of agrieulture in this
State. A farmer himself, and the son of a farmer, he brought to his office a sound
practieal training in land matters, an abiding comradeship with the primary pro-
ducer, a deep sympathy with him in his economie problems, and a wide, wise, and
comprehending vision.  Added to this was a tremendous earnestness of purpose, an
intense devotion to duty, and untirving industry in earrying it faithfully out.

A pioneer son of pioneer parents, and in every sense a big Australian, was the
first farmer Premier of Queensland, Willinm Neale Gillies. Coming from Seotland
his parvents settled on the land in the Hunter River district of New South Wales,
and it was there that Mr, Gillies wag born. When a lad of thirteen his parents
trekked northward to the Richmond River, and soon after the resourceful young
Australian, who was destined to achieve distinetion in the service of the people,
started farming for himself, At sixteen he was managing a local ereamery and,
later, filling the role of postmaster. Sticking to the land he engaged in sugar-
growing. It was the day of indentured eoloured labour from the South Seas, and
from his father, who was the originator of the Anti-Alien League of New South
Wales, which had for its aim the abolition of kanaka labour in the sugar industry,
young @illies absorbed his democratic ideas and faith in the naftional ideal of
White Australia. - Following a- strong  paternal lead Mr. Gillies beeame, later,
president of the New South Wales Sugar Defence League, an outgrowth of the
carlier successful organisation founded by his father, a position which he retained
until 1911,

The present generation hag, perhaps, very little appreciation of the sfrenuous
efforts of the farmers of that time to make and maintain sugar-growing as a white
man’s industry, The fine national spirit, strength of character, and foresight of
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Prame 60.—Tae Lare Hown. W. N. Gmuizs,

““He was one of those who eannot but be in earnest; whom Nature
herself has appointed to be sincere.’'—Carlyle.
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tilese hard-fighting farmers on the Northern Rivers were big factors in foreing a
general nceeptance of the Australian Monroe Doetrine, which, to-day, is the nation’s
slogan.

Attracted fo the new and fertile lands of the North, Mr. Gillies eame to
Queensland in 1911 and settled on virgin serub eountry on the Atherton Tableland,
a region rivalling in riehness the Big Serub of his native State. As a leader among
the new settlers and workers his worth was quickly recogmised and, within a year
of his driving in his tent pegs on his new selection, they sent him down to Brisbane
to represent them in the Parliament of the State. In 1916 the Public Works
Commission was appointed, with Mr. Gillies as its first chairman. The Brisbane-
Kyogle Railway proposal, the building of which Mr. Gillies advoeated on both sides
of the border, was the subject of the Commission’s first inquiry. In 1918 Mr.
Gillies entered the State Cabinet as Assistant Minister for .Justice, and in the
following year attained full Ministerial vank as holder of that portfolio. When
the Hon. William Lennon was appointed Licutenant-Governor, Mr. Gillies succeeded
him as Minister for Agrienlture and Stock. In 1921 he was chosen by his collengues
to fill the c¢hair of Deputy Premier when Mr, E. G, Theodore assumed the Premiership
in suceession to the late Mr. T. J. Ryan, K.C,

Agrienlture is still Australia’s basie industry and rural prosperity is of vital
importanes fo the eountry and it was with these ideas in view that Mr, Gillies,
both as Deputy Premier and Minister for Agriculture and Stoek, performed notible
gervice to the industry both in State and Federal Councils. And these ideas were
erystallised in measures introduced and pilctaa through arlinment by Mr, Gillies
the course of a record term as Minister for Agriculture and Stock, a period of legis-
lative and administrative aetivity and achievement that in Australia, it may be
fairly said, has no parallel.

On his entry into the Agriculfure Office Mr. Gillies found twenty-two Aets of
Parlinment to administer. In the eoursesof his Ministerial term he had seven of
these amended or consolidated and added fourteen new agricultural and related
measures, The whole period was marked by pbenomenal departmental activity.

The establishment of the cotton industry, stabilisation of the sugar and other
farming industries, systematie agrieultural organisation, formation of wheat and
other pools, the placing of the farmers’ co-operative movement on a sound basis,
the protection of banana-growing and its preservation as a white man’s industry,
the Sugar Agreement with the Commonwealth—all required speeial legislation or
regulation, and in these enactments the general benefit of agrieulture, and therefore
of the nation, was the basie idea. The administrative acts of Mr. Gillies during
this period also eovered a very wide field. Among other praetical measures the
system of advances to settlers was liberalised, schemes for grain and fodder
conservation were initiated, native birds and animals were protected more closely,
the seientific services of the department were extended, and publicity in respeet to
rural enterprises, conditions, and problems by motion pictures and otherwise was
greatly improved. Behind it all Mr. Gillies was a driving foree. In 1925, Mr. Gillies
resigned the Premiership of Queensland, and later accepted a seat on the Board of
Trade and Arbitration,

TRIBUTES.

Many tributes were paid to the late Mr. Gillies’ life, charneter, and great publie
service by every seetion of the Press and leading citizens representative of every
phase of our eommunity life. The deep respeet in which he was held was manifested
in immense erowds that gathered in the streets during the passage of the cortege
through the eity. There was another large gathering at the graveside in Toowong
Cemetery. In performing the last sad rvites the Rev. Norman Millar, B.A,, of St
Andrew’s Presbyterian Church, said—‘We are gathered to pay our last tribute of
respeet and honour to one who, as head of the State Government and oceupant of impor-
tant and arduous offices, brought to each position he oceupied a eertain real competence
and a certain real integrity of soul that won for him not only the real friendship of
a wide cirele of admirers, but also the respect of many of those who differed most
widely in opinion. We gather round the grave to pay our last respeet to his memory,
his serviee, and his character. We are reminded how unseemly it is that one who
has given pleasure and serviee to the State and displayed affection and friendship
to his dear ones should pass away so tragieally. I take the opportunity in the name
of those present to eonvey their sineerest and profoundest sympathy to the wife and
members of the bereaved family,””

Every section of the community was represented, including His Exeellency the
Governor (Lieutenant-General Sir John Goodwin), the Lientenant-Governor (Hon.
William Lennon), the Premier (Hon. W. MeCormack), the Speaker and Members
of the Legislature, the Judieiary, the Chaneellor, Senate, and Faculties of the
Queensland University, State and Federal Public Servieces, Naval and Military
Forees, Foreign Consular bodies, City Council, Public bodies, and National Societies,
and Professions and Commeree,
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PIG RAISING-SCHOOL OF INSTRUCTION.

Arrangements have been made to hold a school of instruction in pig raising at
the Queensland Agrieultural High Sehool and College, Gatfon, over the period
Monday, 11th June, to Saturday, 23rd June (inclusive), 1928,

Applieations are now being invited from farmers, their sons, and dauvghters
who are anxious to improve their knowledge of the subject of pig raising, for
at this school bhoth praectical and theoretieal instruction will he given; the praetieal
work in¢luding a study of breeding, eross breeding, feeding, marketing, judging,
disenses, eare and management,

Leetures will be given on all these subjects as well as on others associated with
the handling of several classes of pigs, while it is proposed, if possible, to arrange
for visits to bacon factories during the progress of this school in order that students
would have the opportunity of studying the various preeesses consequent upon the
treatment of baeon pigs of varying ages and weights.

The college fees for the eomplete course, ineluding board, lodging, and tuition,
will be £2 13s, Gd. each student.

It ig intended that the sehool should be open both to men and women.

In holding the sehool officers of the Department of Agriculture and Stock will
co-operate with the Prineipal of the College and officers of the Department of
Public Tnstruetion,

Applications from thoge desirous of attending should be made to the Prinecipai
of the Queensland Agricultural High Sechool and College, T.P.0., South Queensland,
as early as convenient so that arrangements may be made for accommodation for the
period of the school.

It is anticipated that the holding of the sehool will be highly appreciated by
many engaged in the pig-raising industry, for the sehool will e thoroughly practical
and should prove interesting and instruetive to all who are able to afttend.

Further partieulars in connection with the school and with aceommodation,
&e., may be had on application to the Principal.

The Instructor in Pig Raising, My, Shelton, will be in attendance throughout the
school, and will be ineluded in the list of leeturers dealing with both practical and
theoretieal sides of the business,

It is ‘advised that those who would like to attend should make early application
for information or for acecommodation, for already guite a number of inquiries have
been received indieating that the school is ereating a keen interest among the
ferming community.,

There will be some slight additions] expense associated with the visits to the
baeon factories, details of which ean be had on applieation to the Prineipal at the
time other information is being sought.

FARM TRACTORS —CORRECT COUPLINGS.

Driving Small Machines.

It is not always possible to follow the suggestion T made recently—namely, that
all of the small stationary machines should be driven off a main shaft. When it is
found that this eannot be done, the question arises as to how it is possible to regulate
the speed at which the driven machine is made to revolve. The solution of the
diffieulty that I have found most satisfactory is to employ a set of pulley wheels,
one wheel of the correct size for each stationary machine. The exaet size for each
wheel must be worked out earefully—a simple sum in arithmetie—in accordance
with the type of machine to be operated and the size of its pulley wheel. Such
wheels can’ generally be obtained from the local stores. Remember, though, that a
pulley wheel must have a slightly erowned face, A pulley wheel ean be changed
very quickly, sinee. as a rule, it is merely keyed to the shaft,

Weight Distribution.

A well-balanced tractor gives very much better results than one that is badly
balanced, The whole question of the eorreet distribution of the weight of the tractor
has been thoroughly considered, and many experiments have been conducted to
determine the right solution. The weight of the tractor is brought together infto one
point. This point is termed the ‘‘weight centre.’”” If this weight centre is too
mueh in front of the rear axle the front wheels will be earrying too mueh weight;
on the other hand, if it lies too close to rear axle the work of steering is rendered
very diffieult. It has been determined that the best distribution is to have the weight
centre one-third of the distance between the rear and the front axles. This gives
sufficient weight on the rear wheels for eonserving the power and sufficient on the
frout wheels to make steering easy.
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Tractor Hitches.

A number of fractor operators appear to be under the impression that, given
an efficient tractor and a suitable implement, it makes no appreciable difference how
the two are coupled together. An improperly regulated hiteh, or a hiteh of bad
design, means that considerably more power is used up for propelling the whole
outfit. The result of this is that inferior work is performed and the speed is redueced.
A hiteh causing unneeessary side draft will greatly inerease the load, and fo such
an extent is this noticeable at fimes that at least one-third more power is required
than would otherwise be the case. In addition to loss of power, ragged furrows,
faulty pulverisation, and poor furrow slice are also the direct result. Manufacturers
of hoth tractors and implements have studied this question in all its bearings, and
therefore the sensible operator employs a eoupling recommended by one ov the other.—
E. T. Brown, in ““The FParmer and Settler.”’

ON THE OPEN ROAD.

The Downhill Drive.

Motorists have often been warned against attempting to overtake other ears
without heing able to see elearly that this ean be dome with safety and without
ineonvenieneing any motorist or other person that may happen to be coming in the
opposite direetion. Evidence ig, however, daily accumulating that such warnings are
still necessary. Now, it is not possible to see what may bhe approaching on a blind
corner or at eross roads or on steep humpbacked bridges. A sudden, steep fall of
gradient may also prove to be dangerous-for the unskilled driver. ..

Dash Through the Creek.

We reeall having a nasty experience about a year or two ago when motoring
to Neweastle, simply beeause we took too mueh for granted and antieipated good
roads all the way, because they had been execllent up to Wiseman's Ferry. 1t was
after leaving St. Albans and making over very rongh and hilly country for Wollombi
that we finally struek a nice pateh of voad and immediately got up a solid speed.
We must have heen doing 40 miles an hour, as there was no traffic or very little of it,
when, withont warning, we ran into a deep ereek in the road. By the speedy
application of brakes we averted an accident, as the eulvert must have heen 2 or 3 feet
deep. As it was, we had a thorough drenching and threw out a sheet of wafer sueh
as one would expect when a whale does its spouting at sea. The ineident we
experienced, though it happily turned out all right, might have been serious, and
goes to show that all motorists should be speeially carveful when touring over roads
on which they have never previously travelled.

When the Brakes Failed.

A friend of ours once had a eurious experience when touring one of the
mountain roads. ITe was not an experienced driver, though he hiad learned the
lesson “f get into second '’ when negotiating a very stiff gradient in ease the hrakes
do mot hold properly. Well, he had never been over this partienlar country and
was elimbing up a not-too-steep gradient “‘all out,”’ when, without warning, in
taking a turning, he found himself going down a very steep gradient. So far as he
could see, the road ahead was straight. That was one good thing, he thought, as he
applied his brakes, but found that they only partially held the ear. At the rate
he was travelling he had no idea how to get into second gear, so, with the ‘‘safety
first’? idea in his head, he began looking ahead to see if there was anything soft
about into which he could bump. Not a thing could be seen but the road and the
hedges or fences each side. By the time he had been eaveering like this for a
minute or two he eame to the conelusion that this partieular road was ““all’’ down
gradient, and then, like a flash, he dashed through a wide gateway that fortunately
was open and entered a paddock on two wheels. DBy the greatest good luek he kept
his seat, though the pace still held as the paddock gloped just as mueh ag the road.
Still looking for something soft into which he could fall he spotted a hayrick right
in the extreme corner. Straicht for thig he made like a eat after 1 mouse, and Don
Quixote’s charge on the windinill was nothing fo the light brigade eharge he mads
on that stack of hay. He hit it with sueh foree that some loeal wits said it swung
bhackwards and forwards like a pendulum for a week, while the motorist in the reeail
went haek about 10 yards after very nearly doing a double somersault, Needless to
say, my friend went cavefully ever afterwards on strange roads, and before doing
any touring saw to it that the hrakes would hold the ear, even if it were going down
the side of a eliff — “Magneto,”’ in *“The Farmer and Settler.’’
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FARM TRACTORS AND THEIR MANAGEMENT.

THE GEARING OF THE MACHINE,

By E. T. BROWN.®

Many present-day tractors are fitted with either two or three forward speeds,
thus giving varying rates of travelling. When ploughing on heavy land it is better,
as a general rule, to yun the outfit on low gear, but when the tractor is performing
other work, such as harrowing, diseing, rolling, &e., a higher gear ean he used
advantageously. The third gear, when such is fitted, is but seldom employed on the
land; its use is for road haulage, sinee the possible speed with this gear may be
from 4 miles to 6 miles an hour. When starting away from rest, the cluteh must be
disengaged and held in this position until the pinion wheels in the transmission have
come to rest, when the gear lever should be pushed or drawn into the correet position
for the intermeshing of the first speed pinions. The cluteh is then allowed to engage
slowly., To change from low to second gear a different set of gear wheels must be
brought into mesh, and this ehange must be effected when both the first and second
shafts are in motion, Declutehing is first of all neeessary, then the gear lever is
brought into neutral position, held there a moment, then placed into the second
speed position. The exact aetions to be taken to obtain a silent change varies with
different makes of machine, In some the change should be made quickly: in others
a pause in neutral for some few moments may be neeessary. Praetiee alone will
indieate the eorreet method. For changing down—that is, from a higher to a lower
gear—the change is earried out in exaetly the same manner. To engage the reverse
gear the machine must bhe brought to a standstill before the reverse pinions are
brought info action.

Retard when Starting Up.

Whenever you are going to start up your tractor make certain that the igmition
is retarded. If you fail to do so there iz every likelihood that the engine will
“fkiek,’’ with serious vesults to your wrist. When the engine is running normally
in advaneed ignition the spark occurs in the eylinder a fraction of a second before
the piston has reached the end of the compression stroke. The reason for this timing
is that the explosion does not take place instantancously, and therefore the full force
of the explosion does not strike the piston head until it is ready for the downward
movement, When the engine is being rotated slowly, however, as it is when it is
turned over by hand, the piston hiead would be subjeeted to the blow resulting from
the explosion while still on the upward stroke. This tends to make the engine work
the reverse way. Safety lies in retarding the spark so that all danger of ‘kicking”’
is obviated.

When Starting the Engine.

Tt is not altogether an easy thing to start up a large tractor at any time, hut
the job is rendered more laborious when the weather is eold. The majority of
tractors, however, are fitted with some deviee to make starting up easier, sueh as an
impulse starter or a decompressor. There is a lot, though, in knowing low fo swing
the engine properly, As a rule, with kerosene-hurning engines a second tank is
provided for petrol, on which liquid the tractor is started. The reason, of course,
is that petrol is a mmueh more volatile liguid than kerosene, and therefore vaporises
more teadily. As has heen explained hefore, the spark must be retarded, sinee
otherwise the engine may backfire with serious rvesults fo the operator. 1In this
connection reference may be made to a new safety deviee that has recently been
introduced. Tt is constructed so that in the event of a backfire the tendency of the
starting handle to rotate in the opposite direction is checked.

Priming and Swinging.

It is a usual practice to injeet a little petrol into the eylinders by means of the
compression taps on the eylinder heads. This ensures the eylinders receiving o charge
of explosive mixture. Only a small quantity of pefrol should be used for priming,
and it is an excellent plan to injeet this spivit into the eylinders some minutes hefore
starting up. The amount of swinging that is required depends on two things—
namely, the efficiency of the engine, and the way the engine is turned over. The
former, of course, is dependent on the nicety of adjustment of the various parts.
The first action should be to turn the engine over twice slowly, since in this way
one eylinder will be filled with compressed gas and be ready for firing, Then a
sudden jerk upwards of the handle or a rapid swing will start the engine. Run on
petrol for a few minutes—until the engine gets warm—Dbefore turning on the
kerosene fuel,

* In the “‘ Farmer and Settler’’ (Sydney).
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LUPIN AS A FODDER IN WESTERN AUSTRALIA.
By < QSUB-CLOVER.™*

The blue flowering lupin has firmly established itself in the coastal regions of
the northern agricultural areas of Western Australia in recent years, and has proved
of inestimable feeding value during the dry pineh in the summer months from
February to the end of April, when the natural feed is as a rule seanty.

So well do eonditions suit this plant on the light lands at the top end of the
Midland line, Geraldton, Mullewa, and Northampton districts that it is only a matter
of a few years ago that farmers beecame alarmed at the rapid rate at which the
plant had spread, and it was feared that it would have to be declared a noxious weed.

However, the fear that the growth of the lupin would interfere with harvesting
operations no longer exists, as it took but a short time to diseover that the plant
was very easily eradicated by eultivation and heavy stocking. In the very young
stages sheep will eat the plant and thus its spread is under control, but once the
plant becomes well rooted it scems to beeome unpalatable to stoek, which will not
touch it unless starved to it. At this time of the year, however, there is an abundance
of matural feed, e¢lovers and the like, so that the lupin remains untouched and goes
to seed. Thus, although stoek may be running in the paddock all the time, a splendid
supply of nutritious feed is being conserved for the seanty period. Further, the
vigorous growth made by the plants provides a considerable amount of vegetable
matter, which, when trampled down, naturally increases the quantity of organic
mutter in the soil, while, the lupin being a leguminous plant, nitrogen also is added.

The quantity of vegetable matter grown in a lupin field ean be realised by
those who have had no experience of the legume when I state that last year I saw
a paddock of lupins on Mr. A, E. Grant’s property, Yanget, where the average height
was quite 5 feet 6 inches, whilst in many places 6 feet was more than reached. This
was in August, and, as the growing period extends from May to Oetober, T was not
at all surprised to hear later that in places the plants grew to a height of nearly
§ feet. However, 1927 was a particularly good year in those parts, and really this
abnormal growth is not at all desirable, as the lupin seems to carry a eonsiderably
heavier harvest of pods, with more nutriment in the seeds, when the growth of the
plant is normal, ranging, say, from 3 feet to 4 feet 6 inches.

The fact that leguminous plants and sheep are destined to play an important
part in the improvement of the lighter lands, of which there are such vast areas
in Western Australia, is apparent. On these lands the dry summer months are the
great disadvantage, and here lupins must play an important part. A good lupin
ficld, having shed its seeds, will fatten up to as many as six sheep to the acre in
the driest months, and this statement is backed by the experiences of leading growers
in Western Australia, prominent amongst whom are Messrs, A. E. Grant, of Yanget,
Geraldton; C. H. Rowan, of Wooree, Geraldton; C. C. Maley, M.L.A,, of Parakalia,
Three Springs; the Chapman Experimental Farm, and others too numerous to
mention,

So readily had the lupin adapted itself to light lands that it was decided by the
Department of Agriculture to conduet n series of experiments in order to ascertain
which of modern farming methods was likely to prove most beneficial in the
successful produetion of this plant. Of the three experiments condueted, the first was
designed to ascertain the most satisfactory depth for planting. The tests were earried
out, sowing at depths of 3 inches, 1 ineh, and finally on the surface with a bare
covering of soil. Germination was most disappointing in the case of the deepest
gowing, but an improvement was noticeable in the second plot, whilst the surface
sowing was by far the most suecessful of the three.

The second experiment was intended to ascertain the effeets of potash or lime,
in addition to the customary dressing of superphosphates. The result was decidedly
in favour of the morc economical method of sowing, as neither the potash nor the
lime made any visible difference either to the germination or to the subsequent growth.

The final experiment was designed to ascertain whether the loeal soil econtained
the necessary hacteria for successful germination. In conducting this test some of
the plots were liberally inoculated with soil obtained from an old lupin bed. Again
the result was most satisfactory, as apparently the inoeulated soil produeed no hetter
results than the other, showing that our light lands contain the necessary bacteria.

Tu all three experiments early sowing produced the best results. Perhaps the
most important point diseovered was that of shallow sowing, as this has an important
bearing on farm practiee, indicating, as it does. that the seed may be sown in stubble

*In ““The Pastoral Review'' for February.
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paddocks during the summer months, when the surface is too hard for the drill to
penetrate.  Also, it shows that good results will be obfained from the natural
gpreading of the sceds. As a matter of faet, more recently this has proved a most
suceessful way to spread the lupin, In a lupin field, when the pods are shedding
the seed, there is a continuous series of sharp explosions as the pods open and fling
the seeds for several yards all round,

In the summer months, when sheep are running in the paddock, they gather up
a large quantity of the seed, but at the same time a large proportion is trampled
under foot into the ground, where it remaing to sced the next erop. From experiments
made and the experience of veliable men, it would appear that the lupin does best
when sown shallowly with a normal dressing of superphosphate on light, frinble soil.
Heavy sowing is not recommended, and the best results have been obtained by
sowing af the rvate of 10/12 up to 15 Ih. to the aere. It is conelnded that better
results would he obtained from speeially prepared land, but so good have been the
results otherwise that this additional Inbour and expense are not warranted. Should
it be desived to plant luping with evops it is better that oats should be sown, as the
feeders on the drill ave gger, and so less damage is done to the seed than with wheatf.

The neeessary rainfall for a suecessful germination and growth has not yet
really DLeen aseertained. It is generally known that the best results have been
ohtained in the Geraldton, Nabawa, and Northampton districts. Here the rvainfalls
average from 17 to 20 inches annually, with from 15 fo 18 inches falling from May
to October, whicl is the growing period. Lupins have also thrived in the light sandy
soil of the heavily watered metropolitan area, so that apparently it ean stand a great
deal of moisture. On thg other hand, at the Merredin Experimental Farm, with an
average rainfall of some 124 inches, with only 83 inches duving the growing period,
results have been most disappointing, Here, in addition to the lighter rainfall, the
soil ig heavier and harder, but apparently the lupin favours a heavier rainfall and
lighter soil,

WHEAT CULTURE IN QUEENSLAND.
By J. C. BRUNNICH.

Wheat is one of the most important erops of the world, and is the prineipal
foodstuff of the white race. From the figures published in the official year hooks we
learn that in 1925 the world produced and consumed 165,000,000 tons of potatoes,
113,000,000 tons of maize, 104,000,000 tons of wheat, and 90,000,000 tons of rice.

In Australin wheat is the prineipal evop raised, as in the year 1925-26 of a total
eultivated area of 16,793,600 acres, 10,250,000 aeres, or 604 per cent, of the eultivated
area, were under wheat.

In Queensland, in the same year, we find that, of the total eultivated area
amounting to a little over 1,000,000 acres, 166,000 aeres were under wheat (16 per
cent. of area); 154,000 aeres were under maize (14.9 per cent.); 247000 aecres were
under green fodder erops (23.9 per cent.); 190,000 acres were under sugar-cane
(18.4 per cent.) ; and 40,000 acres were under eotton (3.9 per cent of avea).

In the world’s production of wheat, Australia’s cvop of wheat plays a very
insignificant part, being only about 3 per cent. of the total erop in 1925, and only
24 per cent. in 1913, as seen in the following table, which gives the world's produetion
for the year 1925 as compared with the pre-war period 1912-13.

Although the actnal percentage of our wheat crop as compared with the world’s
produetion is so small, it iz, however, of the greatest importanee to us, as our export
of wheat amounted to 125,000,000 bushels in 1924-25, and 78,250,000 bushels in
1925-26, the latter export valued at £24,500,000 sterling.

We are able to export this large amount of wheat beeause our production per
head of population ig fairly high, and only exeeeded by Canada and Avgentine. The
amount of wheat available to export depends on the difference befween the consump-
tion of wheat and the amount of wheat produced per head of population. In
Australin the consumption of wheat for human food amounts to a little over 5 hushels
per head, the average for ten years ending 1925-26 being 5.16 bushels, while the
minimum amount was 4.8 bushels in 1919-20 and the maximum 5.78 bushels in 1917-18,
Ineluding the amount of wheat used as poultry food and other stock and required
for fee{é purposes, the total eonsumption of wheat in Australia is about 71 bushels
per head,
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It is interesting to note the influence of the great war on the consumption, and
we find the following consumption of wheat per head of population in:—

1913, 1922,
Bushels. Bushels,

France 9.5 6.9
Ttaly 8.0 6.6
Canada . 7.6 5.4
1.8, America 6.6 - - - 6.1
Australin (average ‘of 9 ye m-.) 5.58 (10-year average)  5.16
United Kingdom 6.0 o o 5T
Russia (European) a1 1.4
Germany 3.6 2.0
Tndia 1.6 0.9

The United Kingdom is the chief importer of wheat in FEurope, as it produees
only 1.2 bushels per head and consumes 5% bushels.
a stream of wheat flows to England, and Austmha, contributes about one-third of

the United Kingdom’s requirements by

England.

Tndia, although its production per head is so small—only 1.3 hushels

From all parts of the world

sending 40 per eent. of its export wheat to

is ahle

to export large quantities, because wheat plays only a minor part as a food of the
natives, who eonsume only about nine-tenths of a bushel of wheat per head.

WorLn’s PropucrTion o WHEAT.

1912-13. | 1925,
MILLIONS OF— | Bushets Mlllions i ]j[h-,H| LS PER—
5 HEE ! ; Hcad of
1’?5511.::3[, A(ﬁ:'lr\?:h:.:llrl- _A:.le‘ :I’E::?llll(elefi | A Population,
United States .. | 7080 458 155 | 6665 | 128 | 57 -
Russia, Burope, uml Asm. wo | TTG0 78-0 103 6611 | 124 50
Canada : 199-2 98 | 204 | 4114 | 187 43.3
India 3084 294 12:1 3249 10-2 1.3
France 325-1 16-2 20:0 3308 239 8:1
Argentine 198-4 17-1 11-6 191-1 10-0 19-3
Italy .. 165-7 13:2 14-1 240-8 20-6 54
Spain . . 109-8 9-6 114 | 1626 152 74
Australia 92-0 7-3 125 | 1145 | 112 18-8
Germany 160-2 4-8 337 1158-2 30-8 1-9
Roumania .. 86-2 51 16-9 104-7 12.8 -0
United Kingdom 574 1-9 29-1 52-9 341 1-2
Hungary 1846 9-5 19-3 716 | --23.3 86
Servia. . o 15-3 09 16-0 3 e
Jugo-Slavia .. . .. . 78.6 179 65
Poland s o ik 579 -214 2:0
Eeypt. . 300 14 | 217 36-2 263 2.6
Czecho- Siova.km. . - o 39-3 258 2.7
Bulgaria, 637 2-8 230 44:6 196 90
Japan 257 1:2 211 29-5 257 03
Chili v v | e 276 184 7.0
Algeria 272 36 7-5 327 ol 59
French Moroceo “a s i 239 91 45
Belgnim 15-3 0-4 387 14-56 36-7 1-9
Cirecce & i o 11-2 125 1.8
Mexico ehi. i ™ % ; G4 e 0-7
Portugal 11-8 1-2 98 115 9.1 1-0
Uruguay: 88 0-8 110 96 9:5 57
Sweden 76 02 32:5 138 380 2.3
Korea s o .4 105 11:9 .
Austria 676 31 217 10-7 220 16
Denmark 35 0-13 26:9 9.7 49-3 2.8
Syria .. o - ‘ . 75 - 9.5
Union of South Afi ica o s B 83 79 12
Tunis . . A 36 1:5 3.4 11-8 : 55
New ?ealsmd b2 017 30-1 46 | 288 3.9
Netherlands . 55 014 | 386 56 | 422° 08
Total for World 3,676 | 3801 ‘! |

Other countries producing less than five million bushels are not listed.
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The aetual production of wheat per acre is also of inferest, but it must not be
overlooked, however, that the figures given are not in all cases strietly comparable,
as the yield may actually represent two seasons, if the wheat crop follows a hare
fallow as practised in dry aveas. The average yield of wheat in the world is 14
hushels per acre. varying from about 8§ bushels produced in the Union of South
Afriea to over 49 bushels harvested in Denmark. Great fluctuations in the yield will
be found in most eountries nccording to seasons, and the yields ave very erratic in
Argentine and Soviet Russia,

In a ten-years period ending 1916, we find the recorded yields of a few countries
as follows:—

- Averags, Maximum. Minimnm.
Canada sid s aia - 195 i 237 152
United States i I - 16-4 i 16-6 12-4
Tndia i 5 i i 12:6 | 12:8 97
Australia =N i diii ik 115 13-8 8.2
Argentine £ o sie i 10-4 13-5 70
Russia s e < il 10:0 185 70

In India, where a large proportion of the wheat is grown under irrigation, the
variation of the yield is less marked. Very remarkable are the high yields obtained
in Denmark, Netherlands, Belginm, and Sweden. In most Buropean countries the
yield inereased during the last sixty or seventy years, and we find, for instance,
the yield in Netherlands to be, in bushels per aere, as follows:—

1851-60 . 1891-1900. 1906-1908, 1912-13. 1925.
21.5 §i% 277 Lo 360 i 386 i 42.2

In the United Kingdom the variation in the yield is mueh smaller than out here
in Australia, a5 we find an average yield of 31.5 bushels in the ten years cnding
1913, with a maximum of 34,8 bushels and a minimum of 26.3 bushels per acre,
as compared with the yield of 34.1 bushels in 1925, Scotland’s average yieid is
41.2 bushels, varying between 36 and 421 bushels.

We will now look at some of our Australian veeords, and we find for the ten
years 1916-1926 the following results in the various Stafes:—

West, :

1 :
Ne‘\;;u%l'i&? thi Victoria. Q;:Eﬁllw AE;E:;]JE& Australip, | Tasmania. Australia.
Rl o |
Bushels per acre .. 11-8 ‘ T4-4 13-3 12:4 10-1 ! 181 12-4
Maximum and mini- | 17-5-3-0 17:5-7-8 | 20-04-8 | 16:5-7-8 | 12:8-7-4 | 22:-11:6 | 16:1-7:2
Bushelsperbesd ..| 167 | 259 281 598 ! 429 | 172 216
Mnr;:1£1m and mini- | 26:5-2-1 | 25-6-9-9 49-0-1 i103'5—31'l! 065-6-258-6 , 2.7-0-9 31-0-8-7

The low yields in bushels per acre were obtained in the disastrous years
1918-1919 and part of 1919-1920. The phenomenal yield of 103.5 bushels per head
in South Australia was obtained in 1916-1917, and the high yield of 65.6° bushels
per head in Western Australia in the year 1924-1925. A record yield in our State
was obtained last wear (1927) with a yield of 665 bushels per acre at Massie,
Darling Downs.

In the year 1915-1916 the highest production of wheat with 179,000,000 bushels.
was recorded, and the annual average produetion for the ten years ending 1926 was
117,750,000 bushels. The great improvement noticed during the last years in
getting a succession of good yields is largely due to improved methods of eultivation,
bare fallowing, and application of fertilisers.

The keeping up of the yield and the inerease of the aeres under wheat are of
the utmost importance, ag alveady at the present time the world’s consumption of
wheat is barvely covered hy the production, a faet which was already predicted years
ago by Professor Sylvanus P. Thompson. When produetion and consumption are
so closely balanced, it follows that failure of erop in one or more of the exporting
countries must have a serious effect and raise the price of the wheat in the world’s
market, whereas over-production must naturally lower it. The price of wheat in the
British market is a fair index of the world’s supply, and these prices are of the
greatest importance to our wheatgrowers.
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AVERAGE PRICES PER TMPERIAL QUARIER 0F WHEAT IN THE UNITED KINGDOM FOR
Brimism-growy WHEAT,

Year. s. d. Year, s d.
1861 - e 0D 4 1919 Eri o T2 11
1871 . .. bg 8 1920 G .. 8010
1881 o o 45 4 1921 = .. 71 6
1891 — ws ot 0 1922 - L. 47 10
1901 i .o 26 9 1923 - e 42 2
1911 . .. 91 8 1924 - o 49 3
1913 i = 3 8 1925 .. w: BE 2
1917 5 iy TE 8 1926 5 i B o
1918 o 72 10

The effects and after effects of the great war arve clearly shown, and only in
1922 prices became more or less normal again. The average prices of wheat per
bushel in the Australian market were 1921-22) 5s. 9d.; 1923-24, 4s. 8d.; 1925-26,
Gs. 4d.; 1926-27, 58, 7d. The price of wheat appears fo he now fairly stable, and
should keep within the limits of the prices realised the last five or six years.

The Agrienltural Experiment Station of the University of Illinois addressed
gome years ago a eireular letter to the leading agricultural investigators of Hurope
to ascertain the causes of the large and steady inerease in the yield of wheat and
other eereal crops during the past century, and more particularly the relative pro-
portion of the inerease attributed to ecach of the following four factors:

(1) To the use of improved seed;

(2) To the use of plant food in commereial fertilisers and stable and green
manure;

(3) To better rotation of ervops; -
(4) To more thorough tillage,

The answers to this cireular were faivly unanimous, and may be summarised as
follows:—

To the improvement of seed an inercase of 10 to 15 per cent. may he
attributed.

The largest part of the inerease, estimafed from 50 to 70 per cent., is due to
the proper use of artificial fertilisers.

Thorough tillage and particularly deep eultivation are estimated to inerease
the yield from 15 to 30 per cent.

Rotation of erops, in connection with throwing ont of cultivation lands
unsuitable for wheat eulture, may be the eause of an inerease from 10 to
12 per ¢ent. in the average yield.

The inerease in the actual yield, which amounts in many of the countries to an
actual doubling of the erop, is therefore due to faetors well known and as old as
agriculture ifself. The lessons learned from these faets should hbe extensively
applied to our loeal sonditions, and should help to avouse the interest of our wheat-
growers to strive for a larger yield, general improvements in cultural methods, and
lead to a considerable inercase of the areas under eultivation.

In aceordance with our own experiences we conld amplify or add to these facfors
the following :—

(a) Practising a system of cultivation whiech rvetains and conserves soil
moisture,

(b) Breeding and seleetion of varieties of wheat to suit the soil and environ-
ments found in different localities.

With regard to the system of eultivation to conserve moisture, good rvesults have been
obtained by bare fallowing, which will be referred to later on.

The breeding of mmstresistant and carly maturing rnst-eseaping varieties of
wheat, for Queensland conditions, possessing improved field chavacteristics, has heen
suceessfully ecarrvied on for a number of years at the Roma State Farm by the
Manager, Mr. R. E. Soufter. Our Director of Agrieulture, Mr. H. €, Quodling,
reports that several exeellent varieties are now in general eultivation, and a marked
improvement in the erop yield was in evidence in the 1927 harvest. Tt is interesting
to notice that the wheat breeder referred to has combined the two important factors
—rust resistant and prolifieness—in one of his new varieties, * Three Seas.’” Grown
as a summer ervop it resisted black rust (Puccinie graminis) and gave a return of
24 Dushels per aere of medium hard, round, plump graing of good milling quality.
The same variety gave the rather exceptional yield of 50 bushels per acre at Allora
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in November, 1927, An accomplishment of this character is full of significance,
and serves to demonstrate the value of plant-breeding work as an economic factor in
production,

Tn order to get some understanding of the bearing of the various factors on
wheat eulture, T shall now proceed to give a short outline of the composition of a
wheat plant, and deseribe briefly ‘‘How a Wheat Crop Crows’’:—

A wheat plant eonsists of complex organic matter, which may bhe destroyed by
burning, and of mineral matter left after burning in the form of an ash. Of the
eighty odd elements, which are known to exist in Nature, only a small number
some twelve or fourteen—are found in a plant.

In the formation of organie or combustible matter, the elements earbon, oxygen,
hydrogen, nitrogen, and traces of sulphur and phosphorus take part.

In the ash we find, besides small amounts of the last two elements already
mentioned, other non-metallic elements silicon, chlorine, and the metallic elements
potassium, sodium, caleium (lime), magnesium, iron, and aluminium.

The green wheat plant will eontain from three-fourths to four-fifths of its
weight of water, whieh in wheat straw amounts only to about one-seventh, Now, in
the actual dry matter remaining, earbon forms about one-half by weight; oxygen,
a little more than a third; nitrogen in the straw from } to 1 per cent., and in the
grain from 2 to 3 per cent.; the ash in the straw amounting to about 5 to 6 per eent,,
and in the seed about 2 per eent. The composition of the ash of the straw and of the
seed is totally different, the former containing about 70 per eent. of siliea, the latter
only about 2 to 5 per cent; we find only about 15 per cent. of potash in the ash of
the straw, and about 30 per cent, in the ash of the seeds.

Now, let us ask,—Where does all the building material required in the growth
come from?

The earbon, the principal coustituent, is entirely obtained from the minute
quantities found in our atmosphere. The air contains only about 3 parts of earbonie
aeid in 10,000 parts; or in a eubie yard of air, which weighs about 2} 1b.,, we find
only 7 graing of earbonie acid. All the absorption of the carbonie aecid, and sub-
sequent transformatiaon into sugars and starch and tissue, is earried out by the leaves;
and we ean form some idea of the immensity of the work done when we consider
that a erop of wheat colleets during its growth in three or four months on an acre
of ground over 2 tous of earbon from over 7 tons of earbonie acid.

The air enters into the leaves through the very small openings (stomata) found
on the surface, and the aetnal change is carried on hy the aid of sunlight absorbed
by the green colouring matter (ehlorophyll) in the leaf cells. The actual work done
by the sun in the production of our crops is enormously large, and is estimated to be
at least 3,000-horse power per day per aere, corresponding to the work of 15,000 men.
During this assimilation free oxygen is given off by the leaves. The leaf openings
also serve for transpiration or evaporation of part of the water absorbed by the
roots and earried throngh the stem to the leaves, If the transpiration is too quick,
the plant wilts; but the plant is able to control this evaporation to a large extent by
a more or less elosing of these openings.

The produets of the ecarbon assimilation are the carbohydrates—eompounds
formed, as the name implies, from earbon and water. Well-known carbohydrates thus
formed at various periods of growth are—sugars, starch, and cellulose. The earbo-
hydrates, when eonsumed as foods by men or animals, produce heat.

Of great importance are the organie nitrogen compounds—yproteins or albuminoeids
—to whieh the wheat grain owes its value as one of the most nutritions cereals, and
makes it partieularly suited for the manufacture of bread,

An inexhaustible supply of nitrogen exists in the atmosphere, four-fifths being
pure mitrogen; but it has always been aeccepted as a law that this atmospheric
nitrogen is not direetly available to higher plant life. Small amounts of nitrogen
comhine with the oxygen under the influence of eleetric discharges, and the compounds
formed are collected by the rain water. The amount of nitrogen in form of soluble
compounds thus collected in the soil amounts to 3 to 4 Ib. per aere annually—a quantity
quite insufficient to supply the needs of a wheat crop.

The soil, however, in eaeh of its smallest particles, is alive with millions of
bacteria; and some of these have the power to utilise and assimilate the atmospherie
nitrogen, which then indireetly becomes available to the higher plants.

The mineral eonstituents found in the wheat plant are all derived from the soil,
and the amounts removed are very considerable, The most important of these plant
foods are potash and phosphorie acid, and also lime; and it is the duty of every
farmer to guard against the exhaustion of these eompounds in their lands under
enltivation.
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Each constituent plays its own important part in plant nutrition; and if one is
missing, even an abundance of the others would not produce a vigorous and healthy
plant. This fact was first made known by Baron von Liebig, who formulated it as
his Law of Minimum, in which he states that the quality and quantity of a erop
rise and fall aceording to the quantity of an essential factor of plant growth, which
is available in a minimum amount. This law has been modified in modern time, and
Wollny adds that also an excess of any constituent must be taken into consideration,
and each factor of plant growth plays an important part in accordance with being
present in mimimum, optimum, or maximum amounts,

Nolte, in his recent work, states that for plant growth not the actual quantity
of any nutrient is the deeiding factor, but rather that all the factors neeessary for
plant growth wmust be available in amounts in a natural harmonic proportion to
each other,

The small amount of available mineral plant foods in the soil are absorbed by
the aid of the fine feeding roots and utilised by the plant in the production of various
organic compounds in the leaves. Some years ago it was shown by Prof. Wilfarth
that the amounts of mineral foods varied at different periods of growth, and that
certain amounts of these substances were returned to the ground as the plants
reached maturity. A heavy crop of wheat, grown at the Experimental Station at
Beruburg, was eut atf four different periuds, on the 22nd June, 14th July, 5th
August, and 28th August, when the erop was 84, 114, 15, and 18 weeks old, after the
ﬁut 1p|wnrmva- of leaves alm\e the ground, with the following emnpnv,ltlml —

POUNDS PER ACRE.
1Su I:1s)t:|)1.mn, Stapeh, | Nifrogen. lesplam:u| Potash. Soida.
|
N. 1’30- Ka0. NaaO,
Firsbeut .. .. .. | 2,618 92 799 19:5 88.6 ‘ 16-3
Second ent .. i .. | 6,860 661 874 31-5 | 123:5 277
Third eut .. ..  ..| 8883 | 1,068 | 1143 42.1 | 1222 | 186
Fourtheut T.. ..  ..| 9274 | 2,018 | 024 | 436 ‘ 727 | 128
| | |

The amount of potash reached its maximum at the seeond stage, with 123.5 1h,
per aere, and at the time of absolute ripeness of the grain, at the fourth eut, only
72.7 1h. were found in the plant, so that 50 Ib. were returned to the soil, after having
done their share of work in the building up of organic substances,

In the ease of phosphorie acid there was no decrease, and of the 43.6 1b. of
phosphorie acid in the plant about 30 1b. were found in the grain.

From actual experiments carried ont on our State farms we found that a
15 bushel per acre crop of wheat removed from the soil 25 1b, nitrogen, 12 Ih.
phosphorie acid, and 15 Ib. potash. These amounts appear very small, but it will be
a surprise to learn that a 2,000,000 bushel wheat erop in Queellsl.md removes from
the ground 1,500 tons of mtrog(,n 720 tons ef phosphoric aeid, and 900 tons of
potash, T\‘]lil?h, if they had to be supplied by artificial fertilisers, would cost £200,000.

Nitrogen is supplied by the soil, and potash also is generally found in sufficient
amounts, but phosphorie acid is frequently defieient, and this important fertilising
constifuent must be supplied to ensure good wheat erops. Unfortunately we pay
too high a priee for our superphosphate, and the cost of superphosphate alone, if it
had to be purchased, for this 2,000,000 hushel crop comes to about £20,000,

But mot only the mineral plant foods are factors of growth, but of equal
importance are light, heat, and moisture. The importance of moisture is well known
to our wheatgrowers, and the result of droughts is elearly indicated by poor crops;
but the necessity of water will become more apparent when T state that for the
produetion of every pound of dry substance in a erop from 300 to 400 1h. of water
have to civeulate through the plant, and that for the production of a wheat crop at
least 1,000 tons of water, corresponding to 10 inches of rain, are required.

The eouservation of rain water lies again largely in the hand of the farmer.
A series of experiments, in which the amount of moisture in soil was determined at
varions depths and with various methods of eultivation, were carried out at the
Roma State Farm for several years, and showed clearly how the system of bare
fallowing not only leads to a quicker absorption of any falling rain but almost
completely pr events any loss by evaporation, provided the surface is tilled as soon
as it is dry enough for the purpose. The results of these experiments are of such
value that a summary of the results published in the annual reports is here repeated.
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Soin Mowistores AT Rovwa Szate Faran

Averages for Twelve Months.

1910-11, | 1911-12, | 1912-13,

| |
Per Cent. Moisture at | Per Cent. Moisture at | Per Cent. Moisture at
the Depth of— the Depth of— | the Depth of—

6" gl - L [ 6 g e e | 36| e 178" | 8- | 8eT

Uncultivated .. | 752 | 11-28 | 10-72 | 995 | 479 | 057 | 724 | T80 | 737 &30 | 808 830

Cultivated co | T30 [ 1444 [12:04 | 1257 | 641 |10:67 | 10-35 | 10-56 | 731 | 918 | 820 | 948

Bare fallow .. 1142 | 12:07 | 12:70  13:36 | 908 | 1243 | 11-88 [ 18:76 | 924 I 12:58 | 1115 | 12:83
|
Rainfall—Inches | 28:20 20:97 | 21-63

This brings us to the importance of thorough eultivation, the want of which is
largely the eause of small yields on some of our farms. Deep caltivation is also o
necessity, and allows the roots to get deeper into the ground and draw on fresh
supplies of mineral plant foods. Deep cultivation does not by any means necessitate the
turning up of the soil and bringing the subsoil to the top, which in most eases would
ruin any farm, but rather a stirring up of the subsoil and the breaking up of any
pan which may form if the ground is always ploughed to the same depth for years™
The eontinual breaking up of the surface soil, as long as the crop permits such
working, will keep the soil cool, allows free emtrance of air, prevents evaporation,
hinders the growth of weeds, and will minimise the effects of adverse dry seasons,

There is, however, one serious drawback with the system of bare fallow
cultivation—that it leads to a considerable loss of humus in the soil, which ean only
he remedied by ploughing in a green manure ervop from time to time,

Wheat ean be grown on a wide range of soil types, but as a rule silty and
clayey loams, with a light elayey porous subsoil, are best suited to wheat culture.
Sandy soils are not so satisfactory, as they generally lack in plant foods; again,
stiff elayey soils are not suitable. Wheat is grown in almost all countries, but does
best in temperate, warm, and rather dry elimates. The eclimate, again, has an
important influenee on the quality of the wheat grain. There can be no doubt that
most of the land at present under wheat in Queensland is eminently suitable for
wheat enlture, and that very large aveas quite as good are still available and will
he utilised later on as our population inereases.

Professor Shelton, the fivst Principal of the Gatton Agrieultural College, with
his world-wide experience on wheat eulture, estimated years ago the area of land in
Queensland suitable for wheat at about 50,000,000 acres. In 1925-26, out of an area
of 1,088,765 acres of cultivated land, only 166,000 acres were under wheat, and, in
consequence, Queensland, in spite of its huge area of good agricultural laud, does not
produce enough breadstuff for its own rvequirements, and even this year’s exceptionally
good erop of nearly 4,000,000 bushels will leave us 2,500,000 bushels short for our
own requirement for food and seed.

Although a large majority of the soils of the huge area of agricultural land ir
Queensland arve fit for wheat eculture, our climatic eonditions are sueh that an
exclusive growing of wheat, as practised extensively ‘in South Australia and Western
Australia, is not advisable here in Queensland. FExperienced wheatgrowers from
other States who have settled in Queensland, attracted by the good soils and
promising eonditions, found out that their expectations in regard to wheat were not
always realised, as the variation in elimatic conditions had to be provided for and

their usunl system of cultivation requirved some niodifieations.

There is no doubt that a possible increase of wheat eulture in Queensland lies
in n eavefully planned system of mixed farming., Attempts of such have already been
made, on the lines of combining wheatgrowing with dairying, with more or less
sueeess, hut it may be safely stated that muneh better results ean be expected by
combining wheat culture with sheep breeding and lamb raising, and this system is

# This, of course, does not necessarily apply to the heavy black soils eommon to
many districts of the Darling Downs, where shallow, thorough cultivation has proved
the more dependable practice.—Ed. QAL
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now gradually extending., Large numbers of sheep are already kept on many wheat
farms in New South Wales, and wheat erops are frequently planted early, to he fed
off two or more times by sheep before being allowed to mature. Of course, such
feeding off may lower the yield of grain, unless judgment is used.

Sheep grazing on wheat lands improves the condition of the soil, and a large
pereentage of the food consumed is returned as fertiliser to the ground, The farmer
gets a good return from the sheep, even if the wheat crop should fail. The raising
of fat lambs is probably the best paying proposition for wheatgrowers, hut it is
neeessary to have always an ample supply of food, and fodder crops must he grown
in addition to wheat, and rotation of crops should be praetised.

With regard to application of fertiliser to inerease the wheat crop, we have to
hie guided largely by the experienecs gnined elsewhere.

In the eelebrated English Experiment Station on Rothamsted tests have been
earvied out eontinuously for sixty-five years, and in a bloek which has been kept
permanently unmanured the average yield for forty years was 14 bushels per acre,
showing, however, a steady decline from year to year. Particularly remarkable are
the results with continuous applieation of farmyard manure—I4 tons per acre
annually—the block yielding, as an average of thirty-two years, 333 bushels of dressed
grain,  An almost equally good result was obtained with a complete artificial fertiliser,
supplying every year 140 Ib. of phosphate of lime, 100 1h. of potash, and 86 1b. of
nitrogen in the form of ammoenia salts; this plot yielding, as an average of thirty-two
years, 324 bushels per aere.

The effects of nitrogenons manuves arve partieularly striking, and nitrogen in
the form of nitrates produced slightly more growth than when supplied in the form
of ammonia salt.

As a rule, it is a well-known fact that wheat in ;Z(?l‘}l.‘llll requires a nitrogenouns
manure fo s‘rnuulate its growth, and that the plant is then quite able to get a
sufficieney of phosphorie acid and potash. These laws apply unquestionably to wheat-
growing in eolder climates; but, with us, our climatic conditions modify them to
some extent. Ixperience guum] in our Sister States, Vietoria and South Australia,
and extending now over a good number of years, show clearly that our wheat erops
require generally a small application of phosphorie aeid in a water soluble form.
amd slight dressings with, say, 30 to 60 Ih. of superphosphate per acre in the plant
drills may be justified, even if the soil in itself does not appear to be deficient in
phosphorie acid.  The small amount of phosphorie aeid appears to stimulate an early
and vigorous growth of the rvoots of the young seedling plants, so that they arve
enabled to reach quickly the cooler and moister layers of subsoil,

This improvement in the root system of wheat plants grown with superphosphate
application persists throughout the life of the plants, and in the mature plants roots
down to 4 and more feet have heen found, fully 1 foot longer than the roots of wheat
plants grown on unfertilised soil,

The application of superphosphate to wheat is quite general in our prineipal
wheat-growing States; in Vietoria 97.5 per cent. of the cultivated arvea is fertilised,
South Australia 89.4 per cent., Western Australia 98.6 per cent, and in Queensland
only 6.6 per cent. of the cultivated area is fertilised, which is echiefly sugar land.
Victoria used, in 1925-26, 195,000 tons of artificial fertiliser and Western Australia
130,000 tons, and the phunumomli inerease of the wheat erop in Western Australia
from 13,000, 000 bushels in 1921 to 30,000,000 bushels in 1926-27 is chiefly due to the
use of fertilisers and highly favourable climatie conditions,

A light application of nitrogenous manure, in addition to the phosphatie
fertiliser, also generally inereases the yields; and in soils whieh have been under
cultivation for a long period an addition of a small quantity of sulphate of potash
may also be necessary in ovder to get maximum yields,

Very complete field experiments, in which the Agricultural Department co-operates
with farmers, were instituted years back in Vietoria by Dr. Howell, and more
recently similar experiments have heen started in New South Wales. Tn New South
Wales farmers’ experiment plots have been established in four divisions of the
State; in each division from fifteen to twenty farmers are carrying out such trials;
and in most cases the experiments are made on half-aere plots. Varieties favoured
by the farmers are grown side by side with varieties supplied by the Department;
and a few of the trials are manured with light dressings of superphosphate, and
superphosphate in eombination with sulphate of potash,

The results so far showed distinetly heavier yields of the departmental varieties
as compared with the farmers’ varieties; and the manuved plots, with very few
exceptions, gave inerveased yields, well paying for the inereased expenditure. Finally,
it may be stated that heavy applications of artificial fertilisers do not pay in wheat
culture, )
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OVERSEA MEAT MARKET PROSPECTS.

The German Market,

Interesting information in connection with a visit to Germany in September last
by Mr. Ross Grant, Commonwealth Veterinary Officer attached to the IHigh
Commissioner’s Office, London, for the purpose of observing the eonditions ruling
and the future prospeet of the frozen meat industry, is contained in a report
furnished to the Minister for Markets (Mr, Paterson).

The quantity of frozen meat permitted importation duty free into Germany is
about 10,000 tons per month, or 120,000 tons per annum. While the general opinion
in the frade is that this quantity is insufficient, and should be inereased to 200,000
tons per annum, the opposition of the agricultural interests is too powerful to permit
of this being done, and it is extremely unlikely, Mr. Grant econsiders, that the
quantity will be inercased above the present limit of 120,000 tons per annum, of
which about one-seventh to one-sixth (15,000 to 20,000 tons) is econtributed by
Australia,

As to the future prospects of the trade, Mr. Grant expressed the view that there
is no chance of expausion while the present restriction of imports continues, and
in addition to this it may safely be assumed that there is a definite limit to priee in
Continental markets; in other words, if the price of frozen heef rises above 4id.
per Ih. cif. Hamburg or Antwerp, there is a ecorresponding fall in demand and
consumption,

Agricultural Conditions in Northern Germany.

While in Germany, Mr. Grant visited the provinces of Kast Friesland, Oldenburg,
and Hanover, where the fullest courtesy and assistance were extended to him by the
officials.

Mr. Grant found that the black and white Friesian type of eattle is the almost
universal breed in this part of Germany, and while it is, of course, a dairy breed, and
efforts are mainly direeted towards inereased milk produetion, yet it also provides
a considerable amount of the home-produced meat supply.

A very considerable degree of general execellence has been obtained by the
establishment of Herd Book Societies throughout the country. To these societies
stock raisers, both large and small, belong, and all animals must qualify by pedigree
and individual performance in order to be admitted to the district herd hook.
Tuspeetion and approval of animals for admission to the lierd book is earvied out
by specially qualified offieials, the majority of whom hold University degrees in
agrienlture.  All animals are subjected to the tuberculin test twiee yearly, and
Mr. Grant was very mueh impressed by the general high standard of health of all
the herds inspected.

Serradella—A Useful Catch and Green-Manuring Crop.

A point which may be of use to Australian agriculture is the wide use which is
made in Germany of Serradella (Ornithopus sativus) as a eateh erop for feeding
purposes and for plonghing-in to improve the pereentage of humus and nitrogen
content of light, sandy soils.

This plant (Serradella) should succeed in the cooler districts of Australia,
especially on sandy soils, and if found suitable to the climatie conditions of the
Commonwealth may prove of econsiderable value in inereasing fertility hy the
addition of organie matter and nitrogen to the poorer classes of lund, as well as for
feeding purposes,

Frozen Lamb,

In his report Mr. Ross Grant stated that there had been a general setback in
the United Kingdom in the demand and price for plain quality frozen lamb, due
to heavy supplies of this class of lamb by Seotland, the Argentine, and Australia.

Frozen Beef.

That the demand for Australian frozen beef in the United Kingdom is practieally
non-existent is not surprising when it is eonsidered that for the first ten months of
1927 the importations of South Ameriean chilled beef into that country exceeded
those for the corresponding period of 1926 hy approximately 820,000 gquarters, The
total quantity of frozen beef exported to the United Kingdom by Australia during
the same period of 1927 was 301,290 quarters. In the eireumstances it is not a
matter for wonder that frozen beef is practically forced off the market; and in
addition to this the British farmer is finding the fattening of cattle an unprofitable
husiness.
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With regard to the setflement of the ‘‘Meat War’' between South American
firms, Mr. Grant remarks that the effects of this settlement remain to be seen.
Assuming, however, that the total produetion of beef of ehilled quality in South
Ameriea is 1,750,000 head of eattle per annum, and that Great Britain is the only
market for this ment—as it was in October last—then the finding of an outlet for
gueh of this annual production as may be surplus to British requirements becomes
the problem. 1f the surplus iz frozen, then the price immediately falls to world’s
parity of frozem meat. Until suel time as fresh markets ean be found for the
chilled article, or there is a reduetion in the number of cattle of chilling quality
produced in South Ameriea, it is difficult to sce what effeet the settlement of the
differences among the large importing firms will produce,

Bacon and Pork,

One of the results of the embargo imposed in June, 1926, on the importation into
Great Britain of fresh pork and veal from the Continent has heen inereased imports and
lower prices for bacon in the United Kingdom. The prices ruling in October last
were unremunerative, and it would not then have paid Australinn farmers to export
to the Unifed Kingdom, The best Irish haeon was then rvealising only from 76s, to
87s., Danish 72s. to 74s., and Canadian 68s. to 72s. per ewt., with even lower prices
for that from other Euoropean countries.

One very surprising feature, however, My, Grant states, has been the rapidity
with which the shortage of fresh pork, due to the cutting off of Continental supplies,
has been made up from other sources. During the few weeks preceding the date of
his report, the supply of pork on Smithfield market had been morve than sufficient for
vequirements and prices had been low. English pigg under 80 1h. weight had been
worth from Gs. 4d. to 7s., and from 80 tp 120 1b. 5s. to 68, 4dd. per stone.

Mr. Grant expressed the view that probably prices would improve somewlit
during the winter months; but it certainly would not be profitable to forward either
frozen pork or bacon from Australin while the abovementioned prices were ruling,

QUEENSLAND SHOW DATES.

The following show dates Tave heen listed by the Queensland Chamber of
Agrienltural Societies for the present year:—
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Prare 62.—DBrimise Breeps or Livesrock—Renp Ponn Cow.
Representing the type embodied in the aims of British Breeders, (Reproduced from * Farming,” an English publication.)
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Prare 63.—Brrrisy Brueps or Livestocs—Hererorp Cow,
Representing the type embodied in the aims of British Breeders. (Reproduced from “Farming” an English publication.)
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Prare 64,—Britisa Breeps or LiveEsrooE—Lincornw Rep Cow,

Representing the type embodied in the aims of British breeders,

(Reproduced from “Farming,’

]

an English publication. )
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THE ANCIENT AND MODERN SHORTHORN.

AN INTERESTING COMPARISON.

Mr. J. L. Wilson, of Calliope, near Gladstone, has courteously supplied us with
the following figures giving comparative measurements of typical specimens of the
ancient and modern Shorthorn. They were originally given to him by Mr, Duthie
Webster, of Collynie, probably the leading stud Shorthorn breeder of Scotland.

The photo shows * King William,” 173110, the present stock bull at Collynie-
He is a red roan, calved 13th November, 1921, bred by Duthie Webster, sire Balcairn
White Eagle 153591 ; dam Eliza lass, by \insn.rstrokc 126820. ng William was
measured at Collynie in 1927, but his welght is unknown. His dam is the fine breeding
red cow, dam of so many famous sires. His breeding is well represented in Messrs,
Wilson ﬂn{l MeDoual's herd on Calliope, Queensland.

“ Billy,” 3151, light roan, calved 12th January, 1837, was bred by Captain Barclay,
sire Monarch 44%, dam Red Bars, “Billy \\ughml 25 ewt. when exhibited at the
Highland Show in Aberdeen in July, 1840, when the following measurements were
made.

It will be noted how marked has been the improvement made as regards the
highest price cuts of beef :—

Dimiensions.,

Bull King
PR Billy. Willinm.
| Tk T Ft, In.
1. From erown of head to top of shoulder . 3 0 2 b
2, From top of shoulder to a point in the back in a line between
the hook bones % 3 2 3 G
3. From that point to tail head I b 1 8
4. Total length from crown of head ta “tail he-ml s 1 T T
5. Length of tail, exclusive of tuft ; - | 2 g
6. Length of face from erown of head to point of nose 1 11 1 11
7. From a point in o line between the eyes to pomt of nose TR - i
8. Length of ear . . 2 0 8 0 9
9. Breadth of head betwoen the ears .. 1 1 - 2
10. Breadth of face in a line across the ey o5 0 10 y 2
11. Breadth across the hook bones 2 4 2 4
12, Breadth aeross the simu]rlﬁrs 1 4 1 4
13, Girth of muzzle IR 2 0
14, Girth of neck at onset of head 4 0 4 1
15, Girth behind the shoulders i 8 4 | 8 8
16. Height from ground to fore elbow .. 1 3 E 2
17. From fore elbow to top of shoulders 3 10 4 1
18. Height of back at hooks from ground 4 11 4 9
19, Height of hind hook from ground .. 1 8 1 7
20. Depth from hook bone to bottom of flank =% 2 5 9
21. Depth between bottom of brisket and fore knee i K - i 0 1
22, Distance between the two hind feet when standinge Ok 1 2
23. Distance between the two fore feet when standing 1~ 0 A
24. Girth of bone below the knee 0o 9 0 10
25. Girth before the hooks o .n &3 I 9 1
26. Length from point of shoulder to lnp .5 I 6 2
27. Length of quarter diagonslly from hook bone to h]p woint 2 2 2 ¥
28, Girth of shank - o i .t 1 10 2 3
29. Girth of forearm . ot b B 1 1
30. Height from ground to bottom of fank =1 2 38 2 3
31. From ground to bottom of dewlap - S L 3

|
|
|

Ii you like the * Journal,” kindly bring it under the notice of
your neighbeurs who are not already subseribers. To farmers it is

free and the annual charge of one shilling is merely to cover postage
for the twelve months.




Photo, by courtesy of My, J. L. Wilson, Calliope,]
Prare 65,—8rrp SHorrHORN Bron “ Kixe Wimrram© (173110).
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Prare 66,—How mo Jupce A Damy Cow. (Reproduced from “ Farning,” an English publication,)

The above is an illustration of the points of an ideal dairy cow. As no dairy cow ever reaches the ideal it would be absupd
to suggest that this cow is ideal, but she is not very far off. She is * Millantae Mayflower,” the Ayrshire cow which gave 794 1h,
of milk per day and won the Gold Medal at the Dairy Show, 1925, and gained further suceesses this year,

It is difficult to explain the various points verbally alone, and it is only with the help of a diagram such as this that they
can really be made clear. Such expressions as “well-sprung ribs™ have little meaning without a picture before one.  We hope,
thervefore, that our diagram will be a help to our readers in obtaining a more exact iden of the points of the ideal dairy cow,
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PLANT PROPAGATION.

By GEORGE WILLIAMS, Director of Fruit Cultuve,

Among cultivated plants, more particularly those prized for their fruit or
flowers, other means than raising from seeds are employed so that an exaet counter-
part of the parent may be rveproduced. Various methods ave employed—layering,
cuttings, divisions, but principally budding and grafting. The general tendency
amongst plants which have been improved by cultivation and seleetion, partieularly
with hardwooded varieties, is reversion towards the original, but by adopting the
usual available means improved features can be definitely perpetuated. This is
particularly applieable to fruit trees, some of whieh produce a very limited number
of seeds, whilst others are entirely seedless.

Among flowering plants the rose takes precedence, and it is invariably found that
amongst the few new varieties eatalogued each year that but a very small percentage
show the least improvement on those previously existing, while the majority are
inferior,

STOCKS.

In raising a supply of worked plants, the propagation of stoeks is the fivst
consideration.  As applied to fruit trees, these arve almost invariably raised from
seeds of hardy kinds of the particular variety rvequired. Exeeptions are noted in
grape vines awd apples, though, so far as this State is coneerned, it should also be
rigridly applied to the latter. With roses, cuttings of various rampant growers which
strike readily are utilised, attention being given almost entirely to a variety
erroneously ealled Manetti.

The selection of stoeks and their influence upon the graft or bud growth offers
an extensive field for investigation, The influenee of such growth upon the stock
is an important aspeet which has rveceived wvery little consideration. It is also
reeognised that the influences of different soils affect very materially the development
of trees and plants, and that better results may be obtained in particular soils by
trees worked upon particular stocks suited to the immediate loeal conditions, Stocks
for eitrus trees has been a contentious subject for many years, various advoeates
favouring ovange seedlings for orange and mandarin. others preferring rough lemon,
sour orange, or shaddock, each advoeate basing his opinion on experience, omitting,
through lack of opportunity or the faculty of observation, to note results on different
goils and under varied conditions. The analogy of cells between stock and seion is
the hasis upon which successful budding or grafting is effected and a permanent
union assured. The apple and pear may coalesee for a time, but as the union is
imperfect the graft will succumb within a short time. The pear on a quince stoek
will make further headway, but a very stunted tree will result, and usually amongst
ligneous trees tlie diameter of the stock eventually mueh execeds that of the graft,
an order which can be reversed by working a vigorous grower upon a weak stock,
A lemon on a seedling thorny mandarin affords a typieal speeimen; the eherrimoyer
on sweet sop may also be cited. A dwarf peach worked on 2 common seedling affords
the most striking influence of the seion upon the stoek. The bud makes little more
headway in inches than would he in feet if a bud from an ordinary type of peach
hiad been substituted.  Mueh has been written of bud seleetion; the oceasion for
which is obvious and the selection is a simple matter, but diserimination in stock
seleetion has received little attention, though much is warranted.

Seedling Stocks.

Tu raising seedling stocks for fruit trees the first consideration is that seeds
should be selected from matured froit produced on hardy and reasonably vigorous trees,
free from indications of disease and, in the case of evergreens, planted in seed-beds
as early after taking from the fruit as can be managed, The resultant plants
should be allowed upwards of twelve months in which to develop hefore planting in
nursery rows. With stone fruits the seeds should be buried in slightly moist sand
until the following spring, when they may he either planted direet in nursery rows
or in a seed-bed and allowed to make a seasom’s growth. Seeds of the custard
apple are usually kept dry until spring and then planted; from the better quality
fruits a high percentage of seeds are infertile, In growing ecuttings for rose stocks
hard wood is seleeted, and with n little shading during midsummer cuttings may be
struck at any period of the year, provided the wood is sufficiently hardened. The
selected eanes are cut info lengths of about 12 inches, the lower leaves (if present)
and thorns being removed by drawing through the hand containing a piece of coarse
hessian or other suitable material; all buds (or eves) with the exeeption of two or
three at the top of the cutting ave then cut elean out from their bases. Tf buds are
completely .removed no suckers will follow, but where partially removed growth will
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sooner or later make its appearance. The euttings arve then planted in position
where to be buwdded, or very closely in a small bed to be transplanted after having
made a growth into such a position, The depth fo which the ease of euttings would
be inserted in the soil would average 5 to 6 inehes. The advantage in transplanting
stocks after having heeome rooted is that their bases can be placed much nearer
the surface, and the object in removing buds to within a short distance of their tops
is that a clear stem is available for budding operation,

Budding,

Grafting is now seldom practised, and to the average propagator budding wlll
meet all requirements,  Several important features must be considered in conmection
with this operation, the prineipal heing that the stoek is vigorous and both it and the
budwood are in a suitable stage; generally the younger the stoek, within reasonable
limits, the less chanee of failure. As frees beeome older their bark thickens and
their growth is made at seasonable intervals, whilst in earlier stages growth is fairly
regular.,  On this aceount, deciduous trees offer the widest faeilities, the growth
being praetieally constaut throughout the warmer months, and budding may be
performed throughout the summer without fear of failure. Citrug stocks may be
treated in early spring or autumn (for varvious reasons the latter is usually selected
by nurserymen), AMidsummer budding is also practised when weather conditions
and growth ave favourable. Roses may be budded at almost any time, though the
lieat of midsummer is often responsible for failures. Buds inserted just priov to or
during the early ascent of sap have, if evenly cut and properly placed and fastened,
every chanee of success.  During its asecent the sap traverses beneath the bark,
depositing additions to the eambium layer, and it is only whilst this is in progress
than an inerease of the diameter of the plant is being effected. In its deseent the
sap flows through the previous layer (sap wood) eonverting this into hard wood,
and, though the bark may be most readily detached from its base, there is no
possibility of a union being effected during this process. The sap must be either
down or in the early stages of rising. Tf superficial observation is insufficient, the
aetual position may be diselosed by raising a piece of bark and noting whether the
exposed wood shows a decided green tinge; if a yellow tinge is diselosed it may be
assumed that the time is not opportune. This applies not only to nursery plants hut
also to trees which have been headed back in the ovehard for reworking,

Selection of Budwood.

The seleetion of budwood in deciduous trees is confined to the eurvent year’s
orowth, and will be gaunged partly hy the size of the stoeks but mainly npon
condition or stage of development. The bases ounly of suitable shoots ean he uged,
and on no account should the softer parts extending towards terminals be used.
The guestion of inserting the bud as cut from the stock or fivst regnoving the thin
layer of wood eut with it may be a debatable one, but with deciduous trees as
generally understood the removal of the wood layer is econsidered advisable, using
what iz known as o bark bud.  In selecting bhudwood for citrus, the terminal growth
is invariably omitted. Suecessive growths are determinable for some time by their
markings, a joint apparently existing where each terminated. Soft, ill-formed shoots
are disearded. Good, sound wood with prominent buds (in some varieties the
prominence is less noticeable than in others) of the right size is selected. The
diameter of the bud sticks may vary from three-sixteenths to a-quarter of an inch
or even motre, according to the variety and also the size of the stoeks.

Budding Roses.

In budding roses, if fairly hard wood is used there is no occasion to remove
the wood, but in some varieties it is almost indispensable to use half-matured shoots
which have flowered (those with soft terminals are generally unsatisfactory), when
the bark bud is muech preferable. With eitrus the removal from the eut bud of its
layer of wood is ravely possible and in effeet distinetly disadvantageous. In using
wooil buds, the occasion for maintaining a partienlarly keen edge on the knife blade
is more pronounced. A thin blade of the hest steel should be speeially kept for the
purpose.  The average budding knife is almost superfluons. The material is seldom
of the highest quality, and the blade, particularly in the hands of an amateur, too
wide to ensure the neecessary curve effected in starting and finishing the eut. The
bud should be eompletely removed with one dvawn cut, the heel of the knife heing
lield at an angle of upwards of 45 degrees towards the operator. A highly tempered
blade 2 inches or slightly less in length by 1 ineh in width, thinly ground and finished
on a fine oilstone, will reasonably meet requirements on ovdinary stock. For heavy
stoeks the reverse end of a budding knife is useful in dislodging the bark and
assisting in the insertion of the bud. A detached bone substitute can readily be
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made if required. Where a large number of stocks arve to be handled, the addition
of an extra knife is an encumbranee, but its use for ineising the harvk of the stock,
whiel earries small sand and earth particles, is reecommended.

The pressure of the thumb against the bud, the lower end of which is inserted
by raising the bark of the stoek (whieh has previously been ent transversely and
perpendieularly, forming a letter T) alternately on either side by pressure of the
knife blade without its being in actual contact with the eambiunm, is generally
sufficient to allow its being foreed into position. Where a1 bark bud is used, it is
customary to allow that part from abeut a-quarter to one-third of an ineh above the
“eye’’ to protrude and this cut off evenly at the transverse section of the T. Where
a wood bud is used, it must be pushed well down until its upper extremity just reaches
the actual position of the eross eut and not allowed to protrude. Tying is most
satisfactorily managed with slightly damp rafia, commencing from the base of the
inserted bud and working upwards, so that no air ecavities are allowed to remain,
Under a dry atmosphere in warm weather some advantage is derived from waxing
over the tie completely with heated parawax., The tie is removed in from two to
two and a-half weeks, by which time a junction is effected. The heading back of the
gfoek should he effected when it is in a dormant stage; attempting it during a
growing period will generally result in destroying the plants.

LEGISLATION REGULATING THE SALE OF SEEDS FOR
PLANTING OR SOWING.
By F. F. COLEMAN, Officer in Charge, Seeds, Stock, Feod, and Fertiliser
Investigation Branch,
Definition of Vendor,

A vendor under the Pure Seeds Aects is any person who selis or offers o1 exposes
for sale or eontracts or agrees to sell or deliver any sceds.

Invoice to be Given by Vendor.

The Aects require that on the sale of any such seed of not less than Is, in value,
the vendor shall at the time of the sale give to the buyer, or, if the buyer is mnot
present at the time of sale, forward to him an inveice containing the statements
required by the Acts,

The wording of the invoice should be to the following effect:—

““The seeds mentioned in this invoice ave for planting or sowing, Sueh
seeds are of the kind or kinds specified, and contain no greater proportion or
amount of foreign ingredients than is preseribed with respect to such seeds.”’

Seeds Sold in Made-up Packets to have Year of Growing Marked,

In the ease of seeds in pietorial or other made-up packets, the year in which
such seeds were grown must be elearly and indelibly marked upon the outside of each
packet.

Definition of Foreign Ingredients.

“Ioreign ingredients’’ shall inelude inert matter, seeds of weeds, and seeds of
any kind other than the seeds in question; or dead, diseased, insect infested, non-
germinable, or hard seeds,

““Inert matter’’—DBroken seeds less in size than one-half of a complete seed;
or chaff, dust, stones, or any material other than seeds,

¢ Hard seeds’’—Any seeds whose seed coats are so impervious to water as to
delay germination.

Prohibited Seeds.

The following seeds are totally prohibited:—Seeds of Cuseuta spp. (Dodder),
Datura spp. (Thorn Apple), Ricinus communis (Castor Oil plant), and diseased or
insect infested seeds. -

The Amount of Foreign Ingredients Allowed.

The amount of foreign ingredients allowed in the various kinds of seeds are set
out in the Regulations, a copy of which can he obtained on applieation to the
Department of Agrienlture, Brisbane.

17
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Efficient Seed-cleaning Machinery.

The Regulations do not apply to—

Seeds sold by the actual grower direet to any vendor in possession of one or
more efficient cleaning machines, for the purpose of the seeds being cleaned and
araded before being offered for sale as seed for sowing.

Samples from Bulk in Sender’s Possession.

The Regulations provide for the examination of samples at fhe Seed Laboratory,
Brishane, the cost being the nominal one of 24 Gid, for each Certifieate of Analysis.
When sending such samples, it is of the ntmost importance that they be drawn by
the sender from seeds in his actual possession, earve heing taken fo make them truly
representative of the bulk. The weight of each sample and marking should be as
Lierennder set out:

Weight of Samples.
Priscriped WEIGHT 0F SAMPLES,

B ) Weight
Kind of Seed. Rct‘i:ﬁrml.

Barley, Beans, Cowpeas, Maize, Oats, Peas, Rice, Rye, Tares, Wheat .. | 8 oz

Canary, French Millet, Japanese Millet, Linseed, Lucerne, Prairie Grass, | 4 oz
Setaria Ialica (Foxtail Millet), Sorghuwm Sudanense (Sudan Grass),
Sorghum, White Panicum

Couch, Paspalum, Rhodes .. — 2o - - o 2 oz

Beet, Cabbage, Carrot, Onion, Parsnip, Radish, Tomato, Turnip, and | } oz
Vegetable Seeds of like size

Vegetable Seeds in Made-up Packets, 0 wis - - - 3 packets.

Agricultural and Vegetable Seeds other than those indicated above .. | 2 oz

In the ease of seeds containing weed seeds or other foreign ingredients, double
the weight above menfioned shounld be sent.

Marking of Samples.
All samyples must be plainly written on in ink, giving the following particulars:—
(1) Kind of seed;
(2) Quantity the sample represents;
(3) Marks on bags or growers’ name;
(4) Name and nddress of sender,

Fee of 2s. 6d.

Baeh sample, with a covering letter cnclosing the preseribed fee of 2s. 6d.,
should be addressed to the Under Secrvetary, Department of Agrieulture, Brisbane.

Certificates.

Unless the sender is earveful to forward a truly representative sample, the certifi-
eate is valueless. Under no eircumstanees is it a guarantee by the Department of
Agrienlture as to the bulk, but a statement as to the condition of the sample at the
iime when sueh sample was examined,

Complaints.

In ease of any complaint regarding purity or gevmination the buyer should at
onee send a sample of the seed ftogether with the name and address of the person
from whom the goods were purchased, together with a covering letter to the
Department adviging of the despateh of the sample.

Examine Goods on the Day of Delivery.

It eannot be too widely known that the Seed Laboratory at Brisbane examines,
free of charge, all samples vepresenting seeds that farmers have purchased for their
own sowing. Both buyers and sellers are urged to examine all goods on the day of
delivery, and when in doubt regarding any seeds, fertilisers, pest destroyers, or stoek
foods, to write at once to the Department of Agrieulturve, Brisbane, in order that the
matter may be at once investigated,
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HOUSING THE PIG.
E. J. SHELTON, H.D.A., Instructor in Pig Raising.

To be attractive and profitable, pig raising must be earried out on eorrect lines
hy people who are interested and eflicient at their job, and whe are prepared to pro-
vide a maximum of comfort for the animals they keep, and in this and other directions
aim at keeping eosts of production down to a minimum at all sensons of the year.

Climatie eonditions in this State, even if they are at times somewhat unreliable
and annoying, certainly favour the open-air system of stock raising such as is and
has heen advoeated by us in our edueational propaganda among those of the farming
community engaged in this braneh of agrieulture. The open-air system of pig
keeping is, however, only profitable provided sufficient and suitable paddock and
pen accommodation be arranged for, so that while having plenty of fresh air and
sunshine, the pigs may also have ampie exereise, elean, fresh sueeulent pasture, and
a liberal water supply.

There is no rveason why the pig-sty buildings should be of an expensive or
claborate nature, though the more eonvenient und substantinl they arve the better
it will be and the longer they will last,

It is far more profitable to spend money on pig feneing and the provision of
suitable grazing arveas (pig paddocks) than it is to spend it on elaborate sties (in
the absence of paddoeks), and it is far wiser to spend money in an endeavour to
keep the pigs out in the open as much as is possible (consistent with keeping them
warm, dry, well fed, and comfortable), than it is to attempt to eoop them up in
small, poky, ill-lighted pens, even if these are substantial well-built structures,

The pig is, by nature, a grazing animal, his natural habitat is in the forest
adjacent to areas of swampy, well-grassed country over which he roamed and rooted
by day, returning at nightfall to the higher and drier forest country from which he
spenred that portion of his food supply consisting of nuts, berries, fruits, and the
like. To sueh an animal, life in a small, poky, ill-lighted, and badly ventilated
enclosure is by no means a natural existence, nor can it be expeeted that under
such conditions hest results would acerue from a money-making point of view;
hence, the ohjective is, as far as is possible, to provide the pig with conditions
appronehing his natural habitat whilst still being in domestication and subjeet to
control.

After all, we keep pigs only for the purpose of profit making; anything, there-
fore, that will tend to enhance the profits and make the business a more payable
one is eertainly worthy of consideration.

The writer has discussed these matters with farmers in many parts of Australia,
and has written articles on the subject matter en many oeccasions, and is constuntly
stressing the necessity of the provision of suitable aceommodation.

We have, of eourse, met many farmers whose finances would not allow of the
provision of other fhan very limited aceommodation for their pigs, hut where good,
roomy pig paddocks and sties have been possible and have been arrauged for, safis-
factory results have been reported; mor have we yet met the farmer who has spent
money in this direetion who would go back to the days when his pigs were closely
confined in a limited area and had not the henefit of grazing and suceulent herbage,
The supply of mineral matters obtainable where pigs roam over succulest pastures
(and which should be supplied if the pige are penned up) and the increased benefits
resultant from exercise in the sunshine, all favour the health and well-being of the
animal, and enable him to hunt up portion of his living in a perfectly natural way,
Of conrse, it must not be forgotten thnt exereise and sunshine in the absence of
sufficient nutritions food and good drinking water would not tend to best results,
nor is there any great advantage in turning stock out on to bare, hungry vidges
and foresty country on which little other than blady grass and bracken ferns grow.

Pigs must have good and abundant supplies of food and water if they are to
prove as profitable as they onght to he. It is for this reason that pig-raising is
seareely a profitable undertaking away out in the western country where the sheep
farmer holds sway, or where eattle-raising is the principal line of industry. This
western country is naturally suited to sheep and cattle, but is quite unsunited to
the pig, henee pig-raising as an industry is usually confined to dairying and mixed
farming distriets, which, in most instances, are situated nearer to the coastal range
and to the strips of eountry adjacent to the seaboard.

No matter where it is attempted, pig raising must be carried out on correet
lines, and m any system of pig farming, housing, and accommodation is a big
and important item.
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The aceommodation of pigs whilst on exhibition at agricultnral shows and whilst
in transit to and from these places is also an important matter; while on their
journeys to the pig sales or to the bacon factory or pork butcher’s slunghtering
establishment the pigs must be temporarily housed in convenient, elean, and roomy
railway wagons or other vehicles,

While at the sales or while resting at the factories awaiting slanghter their
aceommodation is an item mot to be overlooked, for unless they ave placed heforve
the buyers or reach the slanghterman and the baeon eurer in the very best of
condition, good results eannot be expected.

ITousing and aceommadation, therefore, covers a wide range and includes not
only pig pens nnd sties, but also suitable fencing, paddocks, shelter sheds, &e.

Concrete Feeding Floors and Troughs.

Visiting a large suburban piggery recently, the writer drew the attention of the
owner to the mecessity of construeting a concrete feeding floor on which to feed
the pigs that were not kept in sties and that were fed frem troughs seattered here
and there through the yards, It had rained during the morning of the visit, and the
mud was ankle deep in the yard where the pigs were about to he fed.  As it happened
it was the midday feed (a sort of light sandwich luneheon), and eonsisted largely
of green stuff, eabbage, eauliflower, and lettuee leaves, earrot and parsnip tops, a
few potato peelings, &e, The farmer simply walked about the yavd emptying the
contents of the pig tin on the ground on top of at least three inches of mud, and
in the mad seramble that followed as soon as the sows heard the dinner bell, there
were soon 1o green stuffs to be seen; what had not heen devoured had been trampled
in the mud, and of cowrse the hungry ones were plonghing their noses through the
slush and slime in seareh of some rempants of the midday lunch.

To say that the system was filthy and disgosting did not seem to worry our
friend, for he was content to let the sows take their chanee; if they survived they
were ““good ‘uns’’; if they failed to make good on the menu, well, they were simpiy
thrown out as wnprofitable, and some other poor eveature got the joh.

Now all this filth and stench can be avoided, and it is guaranteed that a conerets
feeding floor will pay for itself in a month, and the pigs will benefit in a hundred
different ways., There is not ouly greater gain in weight if the pigs feed on a floor
where the food eannot he lost, and where accumulation of filth ean easily be prevented,
but there is less loss of good food, nnd a greater profit from that which is eonsamed.
We must also consider sanitation if we expeet our pigs to be healthy. Conerete
floors are hard, easy fo clean, and can he flushed or hesed over in a few minutes
after use; n bucket of diginfeetant sprayed or thrown across the floor will keep
it elean for next feed. The Inbour of feeding and keeping the yards in crder is also
considerably redueed, and this is a proposition that must be faeed,

The size of the floor will, of conrse, depend on the number of pigs to be fed,
hence no standard size ean be recommended. In shape, the floor may be oblong or
square, The latter is preferable. Make it big enough to accommodate ahout thirty
sows or fewer than this if need be. Use a 1-2-3 or a 1-2-4 mixture in making the
conerete, and in thickness have the floor laid on a good solid foundation, allowing
a clear 4 inches of eonerete for the floor. The sides should be proteeted and this
is best done by excavating the soil for a depth of, say, 8 inches all round, and about
4 inches wide, and making a shallow foundation and protecting wall all round; this
might be levelled off on the surface or formed into a shallow half-round drain. The
object of this outside wall is to prevent the pigs from rooting under the floor awd
heaving it up, as they are liable to if it is left unprotected. The floor should
have a fall from the centre to the outside of, say, half an ineh per foot. The
gutter round fhe ontside could be connceted with a drain to carry away the washings
and thus enable the whole to be kept elean. If the yards ave large enough it is
an advantage to fence the feeding floor off; the food can then be seatterved over
the floor and be all ready for the pigs when the gate is opened, and the meal begins.
These concrete feeding floors are a necessity on every pig farm, and their cost
is a mere detail when compared with the advantages they offer.

If you like the * Journal,” kindly bring it under the notice of
your neighbours who are not already subseribers. To farmers it is
free and the annual charge of one shilling is merely to cover postage
for the twelve months.
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THE CULT OF THE COLT.
By 419 Ty?%
The First Handling.

1f you’ll take it for granted the youngster is in the yard waiting to be caught,
and if you’ll also bear with me for a minute or fwo, I’d like to deliver a little
homily on the mental complex of equine psychology.

You'll understand that all horses have an inherent fear of man. Up to the age
of ahout ten days that fear doesn’t manifest itself in any way at all. In fact, &
youngster of that age wonld as soon follow a moving man as its mother, and with
all the eonfidence in the world will approach him and nuzzle him. When the little
thing’s brain begins to funetion then the instinet handed down by ten thousawd
times ten thousand generations asserts itself and it looks on man, if not as an enemy,
at least as something to be avoided.

At that baby age, if the thing is taken in hand, it may be trained in the ways
of man and never learn fear of him. But these youngsters which we are to handle
haven't been rearved in 2 ereche or trained in o kindergarten. We're starting off
serateh with them. In fact, we're commencing from several bits behind seratch.
All those youngsters know of man is the inherent fear of him which is theirs, and
their experienee amounts to painful episodes associated with him. He it is who has
inflicted the pain of the knife and the searing brand, and to him may be attributed
the unpleasant process of weaning, The eolt’s mind is a virgin page on which we
write his destiny, but as a preface to that volume there are a couple of pages limned
with dark blots against us,

Also, and T may be wrong in this, I have an idea when breaking in that it’s
advisable to eram the colt with ag many experiences as you may possibly inflict upon
him. When he’s meeting new ideas his brain opens, as it were, and it’s reeeptive.
It’s then out to assimilate new notions, and though the impressions we write on thaf
blank record may not be deep, they 're indelible, For instance, though the youngsier
may never he needed for the buggy, if you puti a pair of winkers on him and drive
him rvound during his bhreaking process he’ll never forget that experience.  While
he's heing trained is ile time to accustom him to the whip, to a water-bag round
his neck, and to a dozen other items. An impression formed while the colt’s brain
is absorbing experience lasts longer, making a deeper impression in less time than
the same lessons repeated a dozen times at later periods in his life when he's sct
and aeeustomed fo a definite routine of work. T have finished, even though 1 may
have expressed myself imperfeetly, and that is my helief.

In the Round Yard.

Our eolt is waiting for us in the round yard, and we go to him. If we have a
2ood old breaking-in horse it may wake our work easier. But though breaking-in
horses may be plentiful, good old ones are so vare that we might as well dispense:
with the idea. In any ease, though the hreaking-in horse will shoulder the youngster
over and perhaps hold him on the fenee while we lean over and handle him, the
thing has to be aceustomed to us on our own some time, and he may as well begin
his lesson now. The only good T eould ever see in that traitor to his breed which is
known as the breaking-in horvse is that it gives confidence. It makes the youngster
feel that things aren’t too bad when there’s another old stager in the yard with if,
and it feels a greater reliance and less fearful of man. That, certainly, is a hig
thing, but it’'s not everything. Let’s gird up our loins, shed the extra sweat which
the old coacher would save us, knowing that the added work on the eolt will bear its
own interest and complete a better joh.

Roping-pole, lassoo, or will we eateh him with a stick, which? We’ll use a stick
and then the lassoo. As the colt runs the cirele of the round yard you’ll stand in
the middle of if, facing him all the time as he swings round, and gradually accustom
him to your presence. In your hand you've a light stick of the necessary length,
The round yard, by the way, should be 21 feet in diameter. When the eolt slackens
his trotting round—you're talking to him the whole time, of course—you’ll reach ouf
with the stick and rest it lightly on him. Tt doesn’t matter where—wither, back,
rump, or arch of the neck. Tt’s all the same. As soon as that stick touches hime
he’s off for the lick of his life again, snorting madly and with perhaps an excited
plunge and a wild kiek as he starts.

Steady, the boy. Steady, there, the old man. Whoa, the boy, w-h-o-a. TIt's
right, old fellow, the stick isn’t going to hurt yon. See, here, 1'll run it right along
your back, up along the erest of your neck a bit—that makes you prick your ears,
eh!—and then let it slide over your rump. Whoa, the boy. Steady, the little beauty.

*In ““The Pastoral Review’’ for Febroary.
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In less than no time at all the eolt is used to that stick playing over him, and
though he mightn’t regard it as harmless, he's got an idea that it doesn’t bite
without provoeation. After a hit, and a very short bit at that, he’ll stand still at
one spot in the yard while the stick advanees to him, He’ll shiver just a trifle when
it touches him, and perhaps he’ll make ag though to bound. But he gets used to it,
and then he’ll permit the thing to rub him all over. By the way, you’ll notice,
particularly if you’ve a youngster with any charvacter, that it will select one spot
in the yard where it prefers to suffer advances more than at any other place, and
it a man’s the hrains of a hlack ant he’ll take advantage of that knowledge and only
attempt to eateh the colt there. Tt saves time, labour, and possible injury to the
youngster,

The Laying on of Hands.

After you've reached the stage of being very familiney with the stick, and when
the colt las advanced in his edueation almost to the extent of ignoring it, is the
time to think of the laying on of hands, Some people, and some very good breakers
at that, too, work along the stick hand over hand, getting nearer and nearer, till they
may rub the eolt with their hands. It seems a gooil idea, and it has the advantage of
not breaking down the little confidence whieh you've already built in the animal
ginge it eame to the yoard, But 1 never Jdid faney that idea. You see, it's possible to
teach the thing very bad manners in that way. Awnd of all bad manners in a lhorse
which T detest, T especially abhor that of a horse which pulls away just as I'm
about to slip the bridle on him,  See?  We'll use the vrope on this fellow. That might
startle him a bit when first it sneaks round his neck, but he'll get used to it in less
than no time. Anyway, apart from everything else, this colt has to learn that there’s
i heap of wonderful experiences coming to him, il one more in o multitude doesn 't
matter much,

We sling the loop of the lnssoo over the colt’s head and encivele his neek. Tf
we miss our throw a couple of times it really doesn’t matter., Of course, we all like
to do elean work and eapture our objeetive first time. But we're not all perfeet.
It we do achieve onr purpose, it's so mueh the better, and if we don’t, the meve fact
of the rvope sliding over him and round him helps to add to the eolt's eduoeation.
Then, with that rope in our hands, when we make our friendly approaches we've
something whieh will sid us to make the colt face towards us and pay attention.

Let me digress o moment, will yon, and point out that the lhuean hand, awd
specially the palm of it, is a wonderful hit of work from a telepathie point of view?
With it & man may convey messages in an abstract way, and certainly, though the
colt hasn't the least doubf about a man’s presenco in the yard with him, when that
man first lays the paln of his hand en that eolt’s shoulder or neck in a earvessing
toueh, then does the colt realise positively a man is there and what his intentions
are.  While the man is rubbing with the back of his hand the eolt will suffer that
attention, but as soon as the full palm embraces him he’s off, That's where the
rope comes to our assistance.  We snig him rvound with a run, make him face us,
and with our hand extended while we eroon lovingly to him we come again. Almost
fearfully the youngster extends his nostrils and, swiffing mightily, tastes of the
aroma of that hand advanced in friendship.

When He Smells.

When he smells it he may Jdo one of several things, Timidly, shivering with
apprehension, he may suffer our further approach. This fellow we take gently,
treading gingerly and consolidating every ineh of owr advanee before going fu:thm‘
and with all that in us is we try to make that colt know our intentions arve fr wmll}
and that, really, there'’s no need to be afraid.  Another joker might take one sniff,
proclaim with a lond snort that the odour is distasteful to him, and swing away.
This fellow we snap {0 faece ns again, and by the familinvity of custom do we over-
come his fears. Another dear little thing may smell onee tentatively, twice with
confidence, and fhen she may conmmenee to play with the outstretehed lhand by
nibbling at it with her lips. Look, I tell you, when you meet a filly of that sort,
then does your heart respond to her, a great f['{‘llll,‘_ of gladness mixed with pride
wells up inside you, and verily you believe that life’s worth living, And lastly we
come to the fellow who takes one sniff, lops his ears, rolls the whites of his eyes,
and Whiff! Bang! Both front feet smite the ground with mighty thuds in an
attempt to strike the hand of the master. Steady a second, now, That animosity
is prompted by fear more than by anything else. We've got to use tact in unlimited
quantities with this fellow else we ruin him, Once we'll allow him to strike at the
outstretehed hand without taking too muel notice of it—that is, always provided he
doesn 't follow it up with greater violenee attempted. We'll tolerate a second smack
at ug, and if he does it a thivd time we’ll let him know who's boss,
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Moral Suasion a Winner Every Time,

After a third shot at us, and with an unabated violenee ahm\mg in his methods,
is the time when we have to rise to the oceasion. Moral suasion’s a winner every
time—it earries further than a stick, and the effect isn’t so disastrous. This is the
time when we have to earry the white man’s prestige, and when we rise in our might
and quell insubordination by will alone. Almost you 'l feel yourself swelling physically
as the power of your will expands and encompasses the colt, and almost you feel
a monareh among men s that dumb brate beast of the field wilts before you and
acknowledges your superiority. Your erooning Tullaby takes a ringing note of passion,
your soothing words are a torrent of blasphemy, and you snap that eolt to his
bhearings with a run, If you’re man enough to do it, then get to it, and if you
haven’t the stuff inside you the best thing is to vacate the throne you should never
have oceupied and leave the round yard.

Onee the colt is accustomed to your handling, the vest is easy., The first touch is
the only diffieult one, After that you keep advaneing your approaches till you're
handling the thing all over and where you will, and he’s yours in readiness for
further edueation.

GANE PRIGES BOARDS.

Department of Agriculture and Stoek,
Brisbane, 10th February, 1928,

His BExeelleney thie Governor, with the advice of the Executive Council, and in
pursuance of the provisions of **The Regulation of Sugar Cane Prices Aels,
1915 to 1922,"" doth, by this notiee, appoint the following persons as representatives
of the owner or owners of the mill, and as vepresentatives of the canegrowers, to he
Members of the respeetive Boards hereinafter speeified, and has heen |:I|u|f-u-i| to
appoint the person so designated as Chairman thereof, respectively:—

Cattle Creek.

Millowners” Represe

P, H. MeLean and

. Bimonsen
Canegrowers’ Representatives

H. Wallaee and

J. . Compton
Chairman—

C. B. Buxton.

Childers.
Millowners " Representatives—
. R. Fleteher and
R, €. MeBurney
Cnnegrowers’ Representatives—
J. Wm. Clayton and
J. Broadhurst

Chairman—
H. B. Carney.
Fairymead.
Millowners ' Representatives—

W. (. B. Goodehild and
C. A, N. Young
Cnnegrowers " Representatives—
L. G, €. Eardley and
F. J. Wheeler
Chairman—
C. D. O'Brien,

Farleigh.

Millowners’ R!‘IIIBSQTlt'lti\(‘S-—

G, T. Mulherin and

A. MeKinnon
Canegrowers’ Representatives

H. €. J. Hansen and

J. Melntyre
Chairman—

M. Gallagher.

Hambledon.,
Millowners® Representatives—
J. G, L. Gillett and
L. M. Smith
Canegrowers’ Representatives—
. A, Atherton and
F. . P. Curlewis
Chairman—
A, H. O’Relly.

Inwieta,

Millowners” Representatives—

H, B. Burstall and

J. T Mulling
Canegrowers” Representatives—

H. ¥. Heeht and

P, Hayes
Chaftman—

R. A. Tait.

Maryborouwgh.

Millowners " Representatives—

F. Kiune and

T. E. Braddock
Chanegrowers” Representatives—

F. F. Bertram and

T.. R. Doss
Chairman—

M. J. Bracewell.

Millaguin,
AMillown ers ' Representatives—
G. 8. Moore and
. P, Wyllie
Canegrowers’ Representatives—
(. Tesch and
T. Seotney
Chairman—
C. D. O'Brien,
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Moreton.

Millowners’ Representatives—

W. M. Whalley and

G, Greathead
Canegrowers’ Representatives—

A, B, Williams and

D. MeDonald
Chairman—

8. L. Stormonth.

Mount Bauple.

Millowners” Representatives—

T. Beattie and

J. €. Flanagan
Canegrowers’ Representatives—

P. B, Scougall and

A Wm, Messer
Chairman—

M. J. Bracewell.

Mowrilyan.

Millowners " Representatives—

L. J. Duffy and

H. G. Belhy
Canegrowers’ Representatives—

G. . Hudson and

J, B. Valmadre
Chairman—

A, E. Aitkin,

North Eton,

Millowners” Representatives—

G, Johnson and

5. H. Seoungall
Canegrowers® Represeniatives—

G. N, Laws and

C. H. . Ross
Chairman—

. B. Buxton.

Pioneer,

Millowners ' Representatives—

W. B, Whitson and

B. G, J. Martin
Canegrowers’ Representatives—

J. MeB, Walker and

Wm, B, SBmith
Chairman—

R. A, Tait.

Plane Creel.
AMillowners ' Representatives—
Alex, Innes and
D. Greetham
Canegrowers’ Representatives—
AL T, MeTlardie and
H. E. Turner
Chairman—
M. Gallagher,

Pleystowe.
Millowners” Representatives—
A, AL Cook and
P, P. Smith
Canegrowers’ Representatives—
M. W. R. Bowman and
¢, MeKinley
Chairman—
M. Gallagher.

Proserpine.

Millowners” Representatives—
M. R. Gibson and
. C. Dodd

Canegrowers’ Representatives—
H. L. Hall and
R. J. Ruge

Chairman—
. A. K. Morrison. -

Qunaba.

Millowners' Representatives—

(1. 8. Moore and

W. A, Shield
Canegrowers’ Representatives—

A. J. Christengen and

C. F. Mittelheuser
Chairman—

. D. O'Brien.

Lacecourse.
Millowners' Representatives—
J. M. Gibson and
A, B. Hamilton
Cnnecrowers’ Representatives—
T, J. A, Whiteomb and
A. Turner
Chairman
C. B. Buxton.

South Johnstone.

Millowners ' Representatives—

F. Gillan and

. H. Gilmore
Canegrowers’ Representatives-—

G, F. Hudson and

R, J. Wright
Chairman—

A, E. Aitkin,

Tully.
Millowners ™ Representatives—
J. J. Cran and
G. R. Blair
Canegrowers’ Representatives—
G. T, Iudson and
J. A, Winter
Chairman—
A E. Aitken.

Victovia.
Millowners’ Representatives—
1. Irving and
J. R. Kerr
{Canegrowers’ Representatives—
H. 1. Holling and
G. G. Venables

Chairman—
J. A, Murray.

D. A, GLEDSON.
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Answers to Correspondents.

BOTANY.
The following replies have been selected from the avtward mail of the Government
Botanist, My, C. T. White, F.L.8.:—

Palms.

Ixquirer (Miriam Vale)—
Palms widely chosen for memorial avenne purposes in Queensland are—
Cocos plumosa, Cocos Palm.
Pheeniz canariensis,  Canary Phaenix,
Washingtonia filifera. Cotton Palm,

None of these are very fastidious as regards soil conditions, and if
trees such as the Weeping Fig, Bean Tree, &e., do well, you should have
no difficulty with the palms, The seeond one on the Jist does well on sand-
stone country.

¢ Sensitive Plant.”
W.R.P. (Innisfail, N.Q.)—

Your specimen is Mimosa pudica, of the family Leguminoswe, and elosely allied
to the Wattles., It is widely distributed over the tropieal parts of the
world, and is regarvded as somewhat a pest in enltivation, In spite of its
prickly nature, however, it has considerable value as o tropical fodder, and
is often tolerated on this necount.

Nut Grass—Pennyworl.

R. MeIl. (Toowoomba)—The specimens proved to he—

(1) Cyperus rotundues or Common Nut Grass,  This is one of the worst weeds
of cultivation we have in Queensland, though in garvdens it may be kept in
¢heek hy constant forking ont or by constantly working the ground with
a push hoe and preventing the young shoots from appearving above ground.
This eventually exhaunsts the underground tubers.

(2) A very small specimen consisting of a few leaves only, but we take it to be
Hydrocotyle asiatica, a speeies of Pennywort, This plant is a common
weed of damp places and gardens, though in wet seasons sueh as at present
it may spread further in eultivation, It is not a particularly aggressive
weed, and should be easily kept in eheck.

When sending speeimens for identification, larger specimens than those
you sent would be better. For instanee, in the second speeinmen a piece of
the stem should have been gent showing the lent attachment.

Crowsfoot Grass.
M.J.C. (Burrandowan, via Kingaroy)—

Yeur specimen iz Elewsine indica or Crowsfoot Grass, a grass more or less
of an annual nature often coming up very thickly after the sunmmer rains,
Tt is a grass with a wide distribution cutside of Australin and is mostly
found here in eultivation paddocks, avound cow yards, or in fact anywhere
where the greund has been disturbed, Like Sudan grass and some of the
sorghums, it contains in its more succulent stages prussic-acid yielding
glucoside, but we have never heard of it eausing deaths in stoek in
Queensland.

An Introduced Weed (Roubieva maultifida).
IxQuirer (Warwiek)—

Your specimen has been identified as Roubevia multifida, o vative of the warmer
parts of both North and South America. Tt is wot regarded as a bad weed
in those countries, though in the United States sueh as in lower California
it secms to oceur wostly as a weed on railway lines and so forth. This
is the first record of the plant in Queensland and apparcutly in Australia.
1t belongs to the family Chenopodinces which contains the Salt Buslh,
Fat Hen, and many other plants. It is very similar to some others of the
family already in Queensland and will probably hecome more or less
of a pest.
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Ringbarking.
E.RW. (Inglewood)—

(1) There is nothing in the theory of the sap coming down on the outside of
the bark, The conducting tissue of the wood transfers water and mineral
solutions absorbed by the roots to the leaves; on the other hand the
conducting tissue of the inner part of the bark transfers food materinl
manufactured in the leaves to the roots or other parts of the tree which
cither consume it or store it up for futnre use. Ringbarking alone, though
slower fhan ringbarking and sapping, should be as effective, though in
aetual practice this does not seem the case. In the latter case you ent
through the conducting tissues of both the wood and the bark.

(2) The fact of bark peeling freely from the trunk is a good indieation
of the tree being in full growth and represents a good time for ringbarking
aud sapping.

The ehief reéason for adding soda to the arsenieal solution is to aid in
dissolving the arsenie. If eaunstie soda is used the heat generated does
away with the necessity of boiling.

(3

e

Scrub or Creek Cherry.
Inguirer (Brishane)—

Your specimen is not Rhodomyrivs mdacrocarpe hut Eugenia australis, the
Serub Cherry or Creek Cherry, n small or medinm-sized free fairly common
along ereek banks in coastal Queensland.  The froit has g pleasant acid
flavour and i3 not known to possess any poisonous charvacter. [t and other
speeies of Bugenin are sometimes confused with Rhodomyrins.

-

Red Bloodwood—Fringe Lily.
T.G.F. (Brisbane)—

(1) Euealyptus corymbosa, the Red Blood Wood. This tree is at the present
time bearing an abundance of flowers and in its younger stages is very
handsome.

(2) Thysanotus tuberosus, the 'ringe Lily, This plant is also commonly known
as the Fringe Violet, though it is really o member of the Lily family,

Eucalyptus and Mosquitoes.
L., (Pawa, Ugi, British Solomon Islands)—

The effectiveness of Euecalyptus in mosquito control is due largely to the
ability of some of the species to grow in swampy land and gradually assist
in ﬂnmg it up, such as Kucalypins vobusia, sometimes ealled the Swamp
Mahogany. This speeies would probably do well in the Solomons. Other
species that would probably do well with you are the Flooded Gum
(f5. saligna), the Queensland Blue Gum (5. fereticornis) and the Citroun-
seented Gum (. eilriodora). Seeds of all of these should be obtainable
from Messrs. A, Murphy and Sons, Seedsmen, Woy Woy, New South
Wales, This firm makes o specialty of Aunstralian tree seeds.

A Native Dodder.
Ivgumer (Kingaroy)—
Your specimen is Cusenla australic, o native Dodder that is parasitie on a
number of native herbs and weeds, and i also found on eultivated erops,

Carpet Grass.
CILC. (Toowong)—

Your specimen is Paspalum plotyeau’e, the Carpet Grass. Tt has a wide distri-
bution over the tropies of ]11.1ct1f,a11y the whole world, and in Queensgland
is most abundant in the North, particularly on the coastal areas where it has
some value both as a lawn grass and stock food. Tt is less common in the
South, though well established here and there. Tt spreads Tt"u‘illy by hoth
seeds and rumners.  The only satisfactory method of evadication is to dig
it out and plant a smothering, quick-growing grass like Blue Couch ( Panicum
didactylwm) in its place. If you can get a good swarth of Blue Couch
established it should keep down the Carpet Grass.
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PIG RAISING.

The following replies have been seleeted from the outicard mail of the Instructor
in Pig Raising, Mr. E. J, Shelton, H.D.d.:—

Large Yorkshire.

FH.P. (Milmerran)—

It is not possible to seeure boars or sows of this breed in Queensland, though
good-quality animals in either sex of the Middle (or Medium-sized) York-
shire are available. So far the Large York has not been introduced, and
as quarantine rvegulations at present prohibit the introduetion of pigs
from the Southern States (where there arve several well-known breeders),
vou will have to be econtent to either try the Middle York or some other breed.
In any ease we doubt whether it would be wise to ¢ross the Large Yorkshire
and the Tamworth, for they are both large breeds, and we are sure better
results would acerne by erossing the Middle York and the Tamworth or
the Berkshire and the Tamworth, or even the Tamworth and Poland-Chinga.
The eross Tamworth and Gloucester Old Spot won second prize in the
Bacon Pig Carease contest at last Brisbane Show, but we are afraid that
unless given very speeial eare and attention they would be too large and
growthy, and when ready for slaughter too heavy for our markets. We
could secure really good boars three months old in the Berkshire (and up
to four months), Middle Yorkshire (up to two and a-half months), Poland-
China, and Duroc- -Jersey breeds at about six guineas cach, erated on rail at
point of despatch. OF these, Berkshives would be the cheapest, though it
would depend upon the quomtion and from whose stud obtained as to just,
what priee would be charged.

Care of the Sow.
ED.L, (Maleny)—

We eonsider it a wise plan to give every breeding sow, prior to farrowing, a
good bran mash in whieh is ineluded three or four fluid ounces of castor oil.
1f this were done regularly, the lives of many sows would be saved, for,
unfortunately, many good breeding sows arve lost each year through these
troubles. You may have to introduce fresh breeding stock, for it is
apparent the strains you have had are running out and Iowmg their
constitutional vigour.

To Rid Pigs of Lice,

T.L. (Amamoor, Mary Valley)—
The best mixture for ridding pigs of lice and similar parasites is made up as

follows:—
Benzine v - o “ .. 3 pint
Keroseng .. e o - .. 4 pint
Fish oil i o5 3 o .. 7 pints

If fish oil is not available you tould use old separator oil, eotton seed oil,
or neatsfoot cil, for the oil is used to earry the henzine and kerosene and to
soften the skin more than for the purpose of destroying the lice. It is
necessary to have the pigs fairly elean before applying this mixture, It is
also necessary to give the amimals a second application about three days
after the first one and to treat them periodically as the lice appear to
become more plentiful. If you make up a gallon of the mixture and keep
it in a tin or glass container and periodically treat the animals you will
have no difficalty at all in keeping them free from lice. Lice are always
more plentiful and more troublesome in a season like the present than at
a normal time,

Experience Necessary for Pig Raising.

Ixquirer (Biloela)—

It is necessary to have some experience in order to make o success of pig-raising.
It would be better to sell your milk to your neighbours than to go in for
pigkeeping unless you understand the business. Pig paddocks are certamly
necessary. Good stout posts and K-wire for fencing are quite all right,
but it would not be necessary to enclose more than 2 or 3 aeres in any one
block—that is unless you had the area available and it was not being used
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for any other purpose. From a cultivation point of view it is also necessary
that the paddoeks should be numerous and not too large, for in ihis way
more pigs c¢an be fed on a given avea than if they are allowed to roam over
a larger aren amd waste a lot of food. We would be glad to answer speeifie
guestions if you eare to make out a list of points on which you require
adviee, -

Berkshive pigs or pigs of any other breed from three to four months
old would cost between three and five guineas each, erated on rail at point
of despateh. The rail freight would not he more than ten shillings per
head, unless the animal was transported over a great distance. Sows in
pig or at a serviceable age would be worth up to ten guineas each, plus
expenses. We think that if you seenred one boar and about six unrelated
sows these should be guite sufficient for a start. Later on you could probably
inerease the sows to twenty or more as you had more accommodation avail-
able. Water supply, green food, and mineral matters are all necessary in
addition to milk and grain. Henee you will see that it is quite a proposition
to make the necessary provision for introducing this elass of stock on to the
farm.

Tomato Preserves.
Ixguirer (Brishane)—

Whole Tomatoes Canning.—Seleet small ripe tomatoes that will go into jars
Peel and drop a few at a time into hoiling salt water. Dip out when cooked
and place in the jars; then fill up the jars with boiling water. Seal hot.

Towatoe Chillie Sauce—Take twenty-five large ripe tomatoes, four white onions,
three green peppers, with seeds removed. Slice tomatoes so as to take ont
as many seeds as possible.  Chop onions and peppers fine and mix the
ingredients fogether. Heat three eups cider vinegar and dissolve in it
two eups white sugar, two small tablespoons salt.  Pour over mixture and
cook slowly one hour,  Seal hot,

Canning Tomators—Have fomatoes of a uniform ripeness. Pour boiling water
over them to remove skins. When peeled, place in o granite kettle or pan
and heat slowly without adding any water. A sprinkle of salt. Boil half
hour and seal hot.

Green Tomato Piekles—Four quarts green tomatoes, four small onions, four
green peppers.  Slice tomatoes and onions, spri‘nk]e with half eup salt and
leave overnight in a erock. Drain off brine next morning. Put in a
preserving kettle one quart vinegar, one level teaspoon eaeh of black pepper,
mustard seed, celery seed, cloves, allspice, cinnamon, and quarter eup sugar.
Bring to a boil and add prepared tomatoes, onions, and peppers, eook slowly
thirty minutes. Fill jars and seal hot.

Green Tomato Sauce—DBoil one and a-half hours the following :—Two dozen large
tomatoes, one and a-half dozen apples, quarter Ib. salt, four large green
sweet peppers, one red pepper, 2 Ih. hrown sugar, 2 oz mustard, two table-
spoons ground ginger, two pints vinegar, six large onions. Seal hot.

Green Tomato Mince Meat.—One peck green tomatoes, one peck apples, 6 1h.
brown sugar, 2 1h. currants, two teaspoons einnamon, 2 1h. raisins, two tea-
spoons cloves, two teaspoons allspice. Cook three hours. Seal hot.

Tomato Sauce~—Cut tomatoes in medinm size pieces. Add one large onion
chopped and one eup ehopped fresh pepper to each gallon tomatoes. Cook
until tender, put through sieve, add one and a-half teaspoonsful of salt and
three teaspoonsful sugar to each gallon of pulp. Cook until comsisteney
of ketchup, stirring constantly. Pack, while boiling hot, into jars and
proeess in water bath or water seal for twenty-five minutes or under 5 1h.
steam pressure for fifteen minutes or under 10 Ib. for ten minutes. Remove
jars from canner and seal hot at omee. Tin cans should be plunged
immediately in eold water and cooled as quickly as possible. When eool,
store in dark, dry, cool place.

Corn and Temalo—Prepare each vegetable as for canning. Chop tomatoes in
medium size pieces or heat to simmering point and put through sieve. Mix
thoroughly two parts tomato to three of eorn. Paeck in hot glass jars ov
enamelled tin eans. Add one level teaspoonful of salt. Process in water
bath or water seal two hours or under 10 1b, steam pressure sixty minutes.
Remove jars from canner and seal hot at once. Tin eans should be plunged
immediately into eold water and eooled as quickly as possible, When cool,
store in a dark, dry, cool place,
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General Notes.

Butter Board.

As no petition has heen received for a poll on the question of the continnance of
the Queensiand Butter Board, it will he reconstituted accordingly, to operate as from
the 1st Mareh this year to the 30th June, 1931,

Six representatives are to be eleeted for the full term, and for this purpose the
following nominations have heen received:—
Division No. 1—
W. Secott, Peeramon;
W, J. Bloan, Malanda,
Divisions Nos. 2, 3, 4, and 5 have returned unopposerd
J. L. Wilson, Gil!hil}_l(&,
James MeRobert, Maryborough;
James Pureell, Toowoomba; and
C. H. Jamieson, Gatton.
Division No. 6—
H. Brabiner, Gympie;
T, Flood Plunkett, Beaudesert.
The date of the eleetion for the two members to represent Divisions Nos, 1 and
6 has been fixed for the 28th February, 1928, My, I. R. Macgregor, Director of
Marketing, will aet as Government representative on the Board.

Staff Changes and Appointments.

The following Police Constables have been appointed Inspeetors of Slaughter-
houses as from the 26th Jannary, 1928 :—James Norman Maekay, Jehn Lane, and
Albert Edward Stevens,

Mr. H. F. Sibley, Inspeetor of Slaughter-houses at Charters Towers, has been
appointed also an Inspector under ** T'he Discases in Stoek Aet of 191577

Mr. A, 8. Alexander, of Maryborough, has been appointed an Honorary Ranger
under and for the purposes of ** The Animals and Birds Aets, 1921 to 1924,77 as from
the 31st January, 1928,

Constables Robert Henry Sabien (Sandgate) and James Duffiey (Chillagoe)
have been appointed Inspectors of Slaughter-lhonses.

My, M. H. Camptell, of Albany Creek, Strathpine, hag been appointed Chairman
of the Egg Board until the 31st December, 1928,

Cane Prices Boards.
As no nmominations were veceived for Representatives on the undermentioned
Lioeal Sugar Cane Prices Boards, the following Representatives have been appointed :—
Babinda Loeal Board—
Millowners’ Repregentatives—F. A, Lamont and W. J. Ryan.
Cattle Creek Lioeal Board (Mackay)—
anegrowers” Representatives—H. Wallace and J. J. Compton.
Fairymead Loeal Board (Bundaberg)—
Millowners” Representatives—W. G. B, Goodehild and C. A, N. Young.
Racecourse Loeal Board (Mackay)—
Canegrowers' Representative—A. Turner.

Arrowroot Board.

An Order in Couneil has been approved under the Primary Producers’
Organisation and Marketing Act, extending the term of office of Members of the
Arrowroot Board from one to three years.

Nominations will he received until 5 p.m, on the 10th l\['noh 1928, for eleetion
as Growers’ Representatives on the Arrowroot Board. Five sueh vepr esentatives will
be required to be elected for a term of three years hy those growers who, in the
1926-27 season, supplied arvowroot bulbs grown in quvuslml:l to any arrowroot
mill in Queenslaud

Each nomination is to be signed by at k-m,t ten (10) sueh growers, Tf more
than five nominations ave reeeived a postal hallot will be taken.
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Valedictory.

Mr. F. Bostock, Assistant Tnstructor in Pig Raising, has, consequent on his
appointment to the position of Instrunetor in Pig Raising at the Hawkesbury Agri-
cultural College, Richmond, New South Wales, severed his connection with this
Department. Mr. Bostock, who is still a yonng man, proved himself in the Queens-
land serviee a ecapable and enthusiastie officer, and among farmers particularly he
made many friends. Queensland is a vast State of great distances, and itineraries
carried through by field officers of the Department cover in the course of the
year many thousands of miles. Constantly on the job, Mr. Bostock gave good
serviee to the farming industry, with which he maintainad an aetive and useful
agsociation.  As judge af country shows he won respect for his decisiong and
practical knowledge of animal hoshandry, His skill as a dranghtsman was also an
advantage when instruetion was required in modern farm building design and ficld
lay-out. Mr. Bostock left Queensland with the sincere good wishes of his fellow
officers and all engaged in the industry to which he has devoted his talents and
energy, together with their belief that he will meet with & full measure of sucecess
in his new sphere of interest and aetion,

Mr. Bostock was Assistant Instruetor in the Pig Seetion at the Hawkesbury
College prior to coming here. Iis appointment to the senior position at Hawkes-
bury was made possible by the transfer of Mr, A, Gray fo the position of Senior
Instroetor, with headgquarters in Sydney, and with work similar to that being carried
on in this State by My, Shelton.

Tractor School at Gation.

The Queensland Agrieultural College, in conjunetion with the Couneil of
Agriculture, will hold its Fifth Queensland Tractor School from the 3rd to the 13th
April, inelusive.

The eourse will cover lectures, demonstrations, and practical work in the care,
adjustment, repairs, and driving of many makes of tractors,

At the last sehool there were present four Fordsons (one erawler-fitted, one fitted
with a rvototiller, one fitted with a plough between front and back wheels), Case,
Fiteh, Hart Parr, John Deere, MeCormick-Deering, and Twin City. It is expected
that later models of tractors will he repiesented this year.

The eost to each farmer will he £3 8s, 6d., which will cover all instruetion costs,
board and residence, and recreation fee.

The Railway Department will grant attending farmers one-half exeursion rates
each way on presentation of a ecertificate from the College.

The College will provide power kerosene, the railage on tractors from and to
Brishane, and free hoard and residence for tractor mechanies.

Farmers should book to College Station and ask the guard to stop, previously
advising the College of the train by which they will travel,

Farmers will need to bring blankets, shects, mosquito nef, pillowslips, towels,
soap, mirror, and other toilet requisites.

No farmer will be allowed to confine his attention to a particular tractor, but
must work each in turn. Should he desire more work on a particular tractor, he
will have to arrange it in his spare time.

The daily time-table will be as follows:—

Tuesday, 3rd, and Wednesday, 4th, will be devoted to lectures in the morning
and praetical work in the afternoon.

Thursday, 5th—Praetical work all day.

Friday, 6th—Leectures all day.

Saturday, Tth—The morning will be devoted to leetures while the afternoon
will he reserved for sport.

Sunday, 8th—Chureh gervice and pienie.

Monday, 9th—Lectures all day.

Tuesday, 10th—Practical work all day.

Wednesday, 11th—Practical work all day.

Thursday, 12th—Practical work all day.

Friday morning, 13th—Practical work,

Applications from Zarmers wighing to attend the School will be received from
now onwards; early applications will be given preference. Last year applieations
had to be closed long before the Sehool opened; the attendance at the School being
a record for Farmers' Classes in Queensland. .

Any further partieulars will be supplied on request.
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Dingo Board Elections.

The following have heen eleeted Members of the Western Downs and Kennedy
Dingo Boards, respectively:—

Western Downs, Inglewood—
William James Tomkins,
George Frederick William Goodrich,
Arthur Rhodes Lomax, and
William Robert Bracker.

Kennedy, Ingham—
George Christopf Teitzel,
IHenry John Atlkinson,
William Stanley Collings Warren, and
Leland Edwin Challands,

The Police Magistrate, Ingham, has been appoinfed Government Representative
vii the latter Board,

Citrus and Pineapple Levy Regulations,

The period during which the Pineapple Levy Regulations, approved of on the
16th January, 1926, under the Fruitmarketing Organisation Aets, shall continue in
foree has been extended from the 25th January, 1928, to the 24th January, 1929,
This levy is at the rate of one halfpenny per case of pineapples in containers, and,
where sold loose, one halfpenuy per forty-two rough or Ripley pineapples, or one
halfpenny per twenty-four smooth pineapples,

Similarly, the Citrug Levy Regulations, approved of on the 13th Felwuary, 1926,
have been extended from the 20th February, 1928, to the 28th February, 1929. This
levy is at the rate of one penny per bushel case and one halfpenny per half-bushel
case of citrus froit marketed.

The above levies are now to be eollected by means of Levy Stamps, which are
obtainable at the head office of the Committee of Direction of Fruit Marketing, and
which are to be affixed to Account Sales or Credit Notes, or any other doecument
giving evidenee of the sale of these fruits,

Pigs at the Ipswich Show,

The inereased importanee of the breeding of thoronghbred pigs, to the West
Moveton aren, has been recognised for some time past by the Queensland Pastoral
and Agricultural Society, Ipswich, who have made a special effort with tlis seetion
of their Show to be held on 16th, 17th, and 18th May next. TIn the first place entries
for thoroughbred stock only will he aecepted, as the section is ecndneted under the
rules and regolations of the Australian Pig Breeders' Association; further, the
prize money las been econsiderably inereased and now ranks equal if not better
than most shows. The accommodation has vecently heen entively rebuilt on the
most modern prineiples. A section has been added confined to members of Selool
Pig Clubs, where the prizes are on a very liberal scale, Exhibits are carted free
to and from the Ipswich Railway Station, and in the ease of the latter, exhibits
will be attended to by a special committee, A competfition has algo been provided
for young judges. The society is indebted to Mr, I, J. Shelton, Instroctor in Pig
Raising, for valuable assistance and advice in the classifieation, and confidently look
forward to the netive support of the various School Clnbs throughout the district,

Floods and Landslides.

The floads and landslides reported as a result of the heavy February rains—
which, after all, are only typieal of our ordinary wet season—raises the question as
to the extent to whieh the wholesale denudation of forest and jungle from the erests
and slopes of the coastal range and on watersheds generally is responsible for those
phenomena, It is, of ecourse, well known that the cleaving of hillsides of moisture-
retaining and soil-holding timber is followed by soil erosion and the silting-up of
watercourses. Relevantly, the United States Department of Agriculture says that
investigation of the seepage of soil water shows that this® was most rapid on the
open slopes following a rain, while the seepage was greater in quantity, steadier,
and distributed throughout a longer period of time in the avea covered with timber.
By thus absorbing more water, by lolding it longer and allowing it to seep out
more gradually, areas covered with forest exert a considerable influence in the
vegulation of stream flow, tending to prevent high water and flooding periods of
heavy rainfall on the one hand and drying up of streams during the dry season on
the other.

18
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Mr. Soutter’s Work at Roma—Federal Appreciation.,

After a visit to the Roma State Farm, said Mr. J. A, J. Hunter, M.H.R., recently,
the Minister for Home and Territories, Mr. ¢, W. Marr, D.8.O., M.C., paid a great
tribute to the work of Mr. R. E. Soutter, whom he deseribed as the Luther Burbank
of Australia. Mr. Soutter’s work had added thousands of pounds to the agricultural
wealth of Queensland, Mr, Funter said, and the Federal Government appreciated
the faet.

The Meaning of Existence.

Thus Sir Oliver Lodge:—Man is not fully-developed man as yet, when only a
few out-top their fellows; the time will surely eome when all will be able to realise
their birthright. Mush of the present unrest is a groping after higher things, a
feeling that this world eannot be all, that edueation and leisure are objects worth
struggling for; that there are prizes heyond the present seope of the average man.
Terribly mistaken are some of the efforts; selfishness dogs and damages the ideals;
but sooner or later all this can be reetified. Mankind is barely civilised as yet, we
have much leeway to make up; but there is plenty of time. For the individual and
also for the race there is a magnificent prospect ahead; and if we set our faces firmly
towards the right, and seek for the guidance which is eertainly forthcoming, if we
try to aseertain what is really the meaning of existence, and get our wills right
with that effort whiech seems to us divine, then beyond fhese voices we shall attain
to peaee and to the serviee whieh is perfect freedom.

The Agricultural Problem.

Seeretary of Agvieulture Jardine (U.8S.A.) told President Coolidge that the
showing for agrieulture in general for 1927 has been good, but that mueh remaing
to be done before the position of the farmers will eease to be a problem, ¢“While
farmers themselves arve veducing their costs of production through inereased
efficiency,” he says, ‘‘public ageneies should eco-operate with them in effecting a
better adjustment of produetion to demand. Also efforts should be made to diminish
waste, to lessen margins between producers’ and consumers’ prices, to reduee trans-
portation and distribution costs, and to lessen the farmers’ overliead charges hy
lowering or redistributing tax burdens and by improving agricultural ervedit faeilities,
Farmers should be encouraged to enlance their bargaining power through eo-operative
marketing, and the responsibility of the public in helping to reduee priee fluetuations
due to unavoidable giuts and shortages of agricultural produets should be recognised
in a practical manner.”’

Pastoral Research--Weapons in the Armoury of Science.

It would seem unnecessary to argue that research should be brought to the aid
of any industry, least of all that of primary production. Yet the fact remains that
a large percentage of producers in Australin apparently fail to realise the true
position of their industry and of themselves as units of it. The margin of profit
is a narrowing one; production costs are inereasing, prices are at a level that is not
likely fo be greatly exceeded, and competition by other countries is becoming steadily
keener. There are certain costs which are beyond the power of producers to control,
but there are others—on the practical side of stock raising—that offer plenty of
scope for reduction, Amongst these may be mentioned the periodical heavy toll of
droughts, artificial feeding, losses by pests, diseases, maluutrition, &e. Again, there
are the matters of wool quality, earrying capaeity, and many others associated with
the revenue side of the business that arve eapable of betterment. It is in these
spheres that research is absolutely essential if the industry is to continue and
prosper, and the following extract from an article by Secretary W. M. Jardine in
**The Country Gentleman'' (U.8.A.) of December, 1927, is right to the point:—
‘‘Perhaps in the matter of pest prevention the failure to give adequate support to
forehanded research has resulted in the most casily obvious national loss. Had we
long ago secured financial support for the policy of studying foreign pests on
foreign soil, the tremendous ravages which we have suffered from imported insects
might to a large extent have been obviated. . . . But the necessity for fore-
handed researeh is not confined to the problem of pest prevention and pest control.
To hold foreign markets for our surplus products we must meet competition from
other lands. We can meet this competition only by the studied development of
methods of production whieh will allow our growers, while still maintaining high
American standards of living, to sell at a price whieh cannot be met by less ingenious
peoples.”” It does not need the ability to see through a brick wall to realise the
outcome of an indefinite eontinuation of more or less easy-going methods in the
Australian pastoral industry. It uses, and uses well, what weapons it has at its
command, but there are other and moare powerful ones in the armonry of science,
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Plant Propagation from Cuitings.

Almost any plant can be grown from a cutting if planted and treated in the
correct manner. The accepted rule is that the eutting must be carefully eut; that
the right portion of the plant must be taken; that it be firmly planted in the correet
compost; that the compost be kept in a damp condition; and that the portion of the
cutting above ground be protected from excessive evaporation until the roots are
formed to supply the loss,

Cuttings may be struck in prepared beds or in pots in bush or glass houses.
The soft-wooded plants are generally suecessful in the shaded houses, and hardy and
hard-wooded plants in semi-shaded nursery beds. The starting compost must comprise
a fair quantity of sand, and the top layer of soil, say half inch, should be nearly all
sand, or at least three-quarters sund. At the bottom of the pots and bed a thorough
drainage system is necessary, as stagnation round the end of a cutting is fatal to
SUECEsS.

When planting cuttings, the earth must be thoroughly eompacted around the
extremity of the cutting. The hole in which a cutting is to be placed must he made
with a blunt, flat-ended stick, which is pressed down into the compost, and the
surface sand will fall into the hole, and this ensures the drainage; the eutting is
then pressed firmly into the hole, and the soil is then pressed firmly around the
cutting by ramming with the stick which has been used as a dibbler.

The general rule in selecting a ecutting is that it be young wood that is
sufficiently matured, and the cutting should have a heel of the previous growth
from whiceh it springs. It is essential that the eut should be clean and not damaged
in any way at the base. If the cutting is damaged in any way it is advisable to
retrim the base with a sharp knife, remove all leaves to as deep as the cutting has to
be planted, and the stripping of the leaves must be done carefully, not pulled off,
but eut elean with a knife. As a general rule, the smaller the eutting the greater
the chance of success,

In planting cuttings it is not of much importanee at what angle the plants
ave inserted in the soil. Some growers elaim that euttings should be planted at an
angle of about 45 degrees, and others claim that straight-up planting is the hest.

Planting.

Never plant in ground whieh, since digging, has beeome dry and lumpy. Sprinkle
it well with water, then break it down as finely as possible. Do not put tender
seedlings out, however favourable the weather may he, without first hardening off.
To harden off plants it is best to transplant the tender seedlings into starting hoxes
or beds with plenty of space between the plants, so that they may be lifted for
transplanting into the open beds with a ball of earth attached to each mass of roots.

Give a thorough watering an hour or two before the actual time of planting,
otherwise you are inereasing the check to the plants. It is preferable to plant in
the evenings or on a dull day, rather than during the heat of the day. It is also
necessary to give temporary shade from the sun. Such shading ean usually be
dispensed with in a few days.

Immediately a bed or border has been transplanted do not fail to give a
thorough seaking of water. This will settle the fine soil around the roots. When
planting out do not overcrowd. Be careful to avoid flatness in large beds. Water
the plants in the evenings as necessary until the plants show signs of having
become established,

The Democracy of the Ancients.

‘‘Equal justice; equal opportunity for the service of the State; the spirit of
reverence for the laws the people enact and for the unwritten laws founded in human
nature; the edueation that traing men to think before they aet, and then to act,
that teaches them to enjoy and to know what to enjoy, to love beauty without excess
and wisdom withouf inefficiency, that gives the power to the individual to meet every
aspeet of life with ready grace, whether wealth or poverty, life or death; the passionate
love of country that will inspire a man not only to die for his city, but to live to
the utmost for it, developing every faculty nature has given him that he may conseerate
all his gifts of speech and sense, taste, wisdom and the open mind, to the good of
his fellow-citizens; these are no ideals of the barbarians nor of the half-eivilised
lands we know. Where is the motive, where the transforming power, to make of our
common elay the true eitizens of sueh a Democracy? Nowhere, | think, but in one
who falked no polities and drew no Republie, hut understood hetter than Pericles
the greatness of man and better than Plato the Kingdom of God.''—Mr. T. R.
Glover, in *“Democracy in the Ancient World, '
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Yarm Notes for April.

Frenn.—Those arcas already lying in fallow for subsequent sowing with wheat
ghould be kept in good tilth, using field implements that have a stirring effect in
sreference to those which tend to reverse the snrface soil. The surface should never
e allowed to eake; consequently all showers must be followed by eultivation, as soon
as eonditions will permit of teams and implements working freely.

Surly fodder crops, sueh as barley (skinless or Cape) and certain varieties of
wheat may be sown during April. Growers of winter fodders will be well advised
to study the article dealing with dairy fodder plots which appeared in February,
4922, Journal.

Potatoes should now be showing good growth and must be kept free from all weed
growths by means of {he seuffier. If sufliciently advanced, and any doubt exists as to
the ]nemk'nu' of blight, advantage should be tuken of fine weather to give a second
gpraying of “bmgmlllv mixture,” o ecalm and somewhat clowdy day being ehosen if
possible for the spraying,

Where land has been previously well prepared, Ineerne sowing should be earried
out this month, and intending growers of this fodder will be well advised to ascertain
the germinating qualities of seed submitted to them for purchase. The difference
between a good and bad **strike " is often fraceable to the poor elass of sced sown,

Maize and cotton erops should now be in the harvesting stage, and, once
matured, are better in the barn than the open paddock, where weevils and other
insects arve usually prevalent at this season of the year.

Root erops sown Iast month should now be making fair growth, and during the
carly period of such ¢hould be kept free from weeds, and, where necessary, thinned
out, Sowings of mangels, swedes, field carrots, sugar-beet, and rape may still be
made where eonditions of moisture will permit,

As the sowing season is elose at hand for eertain varicties of wheat—i.e., those
which reguire a fairly long period to develop in, every effort should be made to bring
the seedbed into the best possible tilth and to free it from foreign growths of all
kinds. The grading of all seed-wheat is strongly recommended, and growers who
favour vul'ta.m varieties shonld adopt o gystem of sced selection frmn prolific straing
with a view to the raising of larger quantities of pure typical grain for ultimately
sowing in thelr larger fields.

Pickling of wheat fo prevent smut (bunt) is necessary. Germination tests should
be carried out prior to commencing seeding operations.

Sorghums which have matured and are not immediately required as green fodder
should, wherever possible, be conserved as ensilage fo provide for a reserve, to tide
over the period when grasses and herbage are dry. Suceulent fodder of this deserip-
tion is the best possible form of insurance against drought, and for maintaining
dairy and other stock in thrifty condition.

Orchard Notes for @pril.

THE COASTAL DISTRICTS.

In the Ovehard Notes for Mareh the attention of eitrus growers was called to the
necessity of their taking the greatest ]msqlblt‘ eare in the gathering, handling,
sweating, gradmg, and packing of the coming erop of fruit, as the rvturns for the
labour expended in the upkeep of their orchards will depend mmrol_‘ on the eondition
in which the fruit reacheg the market. Many growers fail fo realise the very
important fact that the suceess of fruitgrowing does not depend merely on the
proper working and management of the orchard, so essential for the produetion of a
good crop of high-class fruit, but that the manner in which the froit is handled and
placed on the market is of even greater importance. In no branch of fruit enlture is
this more evident than in the case of eitrus fruits, as no froit pays better for the
extra eare and attention necessary to ¢nable it to he marketed in the best possible
condition. Every season there is more or less loss in the eonsignments sent to the
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Southern markets, the percentage depending mainly on the weather conditions, the
loss in a wet year heing mueh heavier than that in a dry year.

A very large percentage of the logs is due to what is known in the trade as
specking—viz,, a rotting of the fruit cansed by a mould fungus, and this loss ean
be prmenteﬂ, provided necessary precautions are taken. Although this matter was
dealt with last month, it is of sueh vital importance to our eitrus growers that it is
necessary to again refer to it.

In the first plare, growers must clearly understand that specking eannot occur
on perfect froit, the skin of which is free from injury of any kind. 'I‘]le fungus
:mming spee kill;: cun only obtain an entry into the fruit tInuu;._li an Ill]ll]‘} to the
skin g it will thus be seen that the wmerh Tor specking is to take every possible earve
not to injure the skin of the froit in any way.

Few growers realise how easily the skin of ecitrus fruits ig injured, especially
thot of froit grown under moist and humid eonditions, when the skin is full of
moisture and so fender that the least sign of rough handling eauses serious injury,
as the cells of the skin are so brittle that they are easily broken, and when so hroken
a ready means of entry for the mould fungus is provided, and specking follows in
due course,

The rvemedy for speeking is in the hands of the grower, who must learn so to
gather, handle, and transport the froit from the orehard to fhe packing-shed thaf
it does not receive the slightest injury, and further, that when it has rveached the
packing-shed it must he earefully placed in shallow bins or on frays and be exposed
to the air for at least seven days, so that the surplus moisture in the skin may be
removed, and the skin ’rlmh becomes tougl}(\l:ml and less easily 1rr|urv(1 This dﬂnng
of the skin is known as “‘sweating,”” and during the time the fruit is being sweated
it should be kept under observation, and all fruif showing signs of specking or injury
from 1zémt flies, sucking or hmmg inseets, mechanical injury or bruising, should be
remove

In order to prevent injuring the skin when gathering, all fruit must be ent and
not pulled. Gloves should be used to handle the fruit, and when ent it should be
placed in padded baskets or other suitable receptacles. Any fruit that falls or is
injured in any way should be rejected, as it is not fit to send to a distant market.
At tll{le same time, if the injury is only slight, it ecan be sent to a local market for
quick sale,

For Southern markets only perfeet fruit should be selected, and further, it
must be graded for aiw, eolour, and quality, and properly packed, only one grade of
fruit being packed in a case. The cost of cases, freight, and marketing is now so
high that only the best fruit will pay to send to the Southern States, and even the
best fruit must be properly graded and packed in order to produce the best returns.

All orchards, vineyards, and plantations not thoroughly clean should receive
immediate attention, as from now till the next rainy season the ground must be
kept in a thorough state of tilth and free from weeds in order, in the first place, to
retain moisture in the soil, and, in the second, to enable birds, ants, and predaceous
insects to get at and destroy the pupe of froit flies and ofher pests harbouring in
the soil,

Banana and pineapple plantations must be put into good order, and kept free
from weed growth.

Land to he planted with frees should be got veady, as, if possible, it is always
advisable to allow newly eleared land time to sweeten before planting.

Strawberries can still be planted, and the earlier plantings must be kept well
worked and free from all weeds in order to get a good erop of early froit,

Serub land intended for bananas can be felled now, as there will be little more
growth, and it will have ample time to dry off ‘plﬂ]l{_‘lly in time for an early spring
burn, Do net rush serul falling, as it is work that pays for extra care. Lopping
will improve prospectz of a suceossful fire,

Keep a keen lookout for froit flies, and on no alemmt allow any fallen fruit of
any kind to lie about on the ground umless vou are looking for trouble with the
ripening eitrus erop. Keep the fly in cheek, and there will not be any very serious
losses; negleet it, and there will not be mu(h fruit to market.

The advice given with respect to the handling and marketing of eitrus fruit
applies equally to eustavd apples, pineapples, bananas, and other fruits, In the case
of bananas handled by the Committep of Direction of Fruit \Imketmg, grading is
now compulsory, and it will undoubtedly tend to stabilise the market for this fruit,
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THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS.

Practically the whole of the fruit erop will have been gathered by the end of
March, but several of the later-ripening wvarieties of apples grown in the Granite
Belt may be kept for a considerable time, provided fhey are free from fly or other
pests and are stored under proper conditions. Varieties sueh as Jonathan ean be
kept for some months at a temperature of 31 to 32 degress, and later varieties, such
as Grammy Smith and Sturmer, ean be kept till apples come again if stored at the
sume femperature. At the same time, although storing the fruit at this femperature
under artificinl conditions enables them to he kept for many months, the froit can be
kept for a considerable period, and marketed from time to time as desired, hy
storing it in a speeially construeted apple-house in or adjacent to the orchard where
grown,

Sueh a store ean be cheaply eonstrueted in the side of a hill out of the soil of
the district and slabs of timber. The soil will make excellent pisé for walls, and
the roof may be construeted of slabs covered with soil.  Suech a store ean be kept at
a very even femperature, and if the air is ehanged during cool nights—mnot frosty
nights—the temperature ean be reduced to a low poinf—low enough to keep the froit
in good condition for many weeks,

All orchards and vineyards not already eleaned up must be put in order, and all
weeds destroyed, Keep the surfaee of the soil stired so as to give birds and inseets
a chande to get at any fruit fly pupee, as it is necessary to destroy this pest whenever
there is a c¢hanee of doing so.

Land intended for planting during the coming season should be got ready in
order to expose the soil to the eold pf winter, thus rendering it sweeter and more
friable.

Tt there is any slack time in the course of the month, go over all surface and
ent-off drainsg and put them in good order, Also, if during periods of heavy rain,
soft or boggy spots have made their appearance in the orchard, do what draining is
necessary, as badly drained land is not profitable orchard land, and the sooner it
is drained the better for the trees growing upon it,  Soft or hoggy spots are
frequently eaused by seepage of water from a higher level. Tn this case a cut-off
drain will be all that is necessary, but where the bad drainage is due to hard pan
or an impervious subsoil, then nnderground draing must be put in, After draining,
the land should be limed. Liming can be done now and during the following three
months, as antumn and winter arve the bhest times to apply this material.

When the orchard soil is deficient in organie matter (humuns) and nitrogen, try
the effect of green-erop manuring, planting the grey or partridge pea and manuring
the ground for this erop with a good dressing of finely ground island phosphate or
hagie phosphate.

Where eitrus fruits are grown, they should now be ready for marketing. If the
land needs it, it should be given an irrigation, hut unless the trees are suffering from
want of water it is better to stick to the use of the cultivator, as too mueh water
injures the keeping and earrying qualities of the fruit.

The remarks on the handling and packing of ecitrog froits in the coast districts
apply to the inland distriets also, but these distriets have an advantage over ilie .
coast in that, owing to the drier atmosphere, the skin of the fruit is tougher and
thinner, and in consequence the froit carries better.

The Home and the Garden.

THE TENNIS COURT—CONSTRUCTION HINTS.

The tennis court is perhaps as usual to the homes in Australia to-day as in any
other part of the world. Of recent years this game has become so popular that
wherever the spaee within the building allotment is available it is almost certain that
a tennis court will be found there, even at the cost of a great deal of exeavating and
levelling up, for a number of our sloping sites necessitate this.

In many cases our grounds are so limited that little or nothing ean he done to
make the court attractive, Tt is then little more than a flat lnwn of about 100 feet
long by a width of 50 feet, fenced with an ugly arrangements of posts, rails, and
galvanised wire netting, but the appearance of these fixtures may be improved.
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Choosing the Site,

The most praectical enclosure is the wire mesh, earried on an open framing of
either hardwood or water piping. Wood posts are subject to rot and to attack from
white ant upon that portion which is below ground; and though this latter may be
obviated to a large extent by sinking the posts in holes filled with conerete, this does
not get over the trouble from rotting.

When piping is used as posts they must be buried in eoncrete for stalility.
These should be galvaniged to prevent rust, and of not less than 11 ineh in diameter,
all coupled together with serewed reducing unions. Sometimes they are roughly ecut
to each other and the jointg oxy-acetylene welded, but this method of joining is
neither as neat nor as rigid as with the serewed T-pieces,

For economy, ordinary galvanised wire netting is generally used for the enelosure,

When there is sufficient arvea within the home allotment to allow a choice of
site for the court to be made, earve should be taken to seleet one that will enable the
long axis to run north and south., With this aspeet the players will he gest protected
from the sun’s rays when it is low in the heavens. Play is almost impossible when
either side has to stand facing a setting sun,

Our private courts are generally about 50 feet wide by 110 feet long. The
latter dimension gives 15 feet or 16 feet behind the back lines. TFor ordinary play
this is quite sufficient, and provides all the run back necessary. But for first-elass
tennis the ideal size iz 60 feet wide and 120 feet long; there is no fear then of the
enclosure interfering in any way with a player having to return a fast drive on to the
back line,

Having selected the position, mueh care should be taken in laying down the court.

Drainage,

Thorough drainage is necessary, but the character of the soil must be taken into
consideration. When it is of a sandy nature to some depth, and the soakage is able
to pass through and get away easily, the problem offers no difficulties. But with a
elay subsoil at some 8 or 9 inches below the surfaee, sueh as we have in our western
and northern suburbs, the conditions are more troublesome. It is then necessary to
form some system of drainage beneath the soil to take off the soakage, which may
otherwise lie in clay pockets and cause sounrness.

Sometimes a reficulation of porouns earthenware pipes, known as agrieultural
pipes, is laid in a packing of loose stone on the clay bed and given a fall to an outlet
at a lower point. Sometimes a layer of loose rubble packing or clinker ashes, about
6 inches thick, is laid over the whole area with a fall to carry the moisture away.
If this method of drainage is vesorted to care must be taken to see that this packing
is well blinded with finer stone or ashes so as to prevent the soil from falling through
the erevices of the stone and later causing an undulating surface. This blinding will
also tend to keep the voot aetion of the grass near the surface, which binds the top
soil and gives the necessary hard finish. For this reason, also, top-dressing of a
sandy nature should not be used as it will ehip up when hit with the tennis balls.
A Joamy soil whieh will hind together when watered and volled is the ideal top-

dressing, as this ensures a hard playing surface. A better grass than eouch has yet
to he found for tennis lawns.

KITCHEN GARDEN.

Hoe continually smong the erops to keep them elenn, and have beds well dug
and manured, as recommended last month, for transplanting the various vegetables
now eoming on. Thin out all erops which are overcrowded. Divide and plant out
pot-herbs, giving a little water if vequired till established. Sow broad beans, peas,
onions, radish, mustard and cress, and all vegetable seeds generally, except encumbers,
marrows, and pumpkins. In conneetion with these crops, growers arve recommended
to adopt some form of seed selection for the purpose of improving the quality of
vegetables grown by them. .Just at present, selections should be made from all
members of the eucurbitaces (pumpking, euenmbers, &c.). Tomatoes should also he
selected for seed. Early celery should he earthed up in dry weather, taking care
that no soil gets between the leaves. Transplant cauliflowers and cabbages, and
keep on hand a supply of tobacco waste, preferably in the form of powder. A ring
of this round the plants will effectnally I:eep off slugs,
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ASTRONOMICAL DATA FOR QUEENSLAND.
Times Compurep BY D EGLINTON, F.R.A.8., axp A. C. EGLINTON.

Phases of the Moon, Cccultations, &c.

TIMES OF SUNRISE, SUNSET, AND

MOONRISE, The times stated are for Queensland, New South
Wales, Victoria, and Tasmania,
AT WARWICK. 6 Mar. © Full Moon 9 26 pm.
MOONRISE. 16 ,, 3 Last Quarter 1 20 a.m.
22 ,, @ New Meon 6 29 a.m.
Marel, April, Mar., | April, 28 ,,  C First Quarter 9 54 p.m.

Apogee 11th March, at 1 6 p.m.

Perigee 23rd March, at 8 36 p.m.

Date. Rises, | Bets, | [mns‘l Rets, | Rises. Rises. The smull star Chi Sagitaril will be oceulted by
| | | the Moon at tae time of rising on the night of the

i | | 16th. Its reappearance on the upper edge of the

p-m. . p.m, | Moeon may be observed with telescopre or hinoculars

1928, Ly2s, 1928, | 1928,

1 5.47 | 6.23 | G.4 249 2,40 | 3.52 imit.ll;c lt?ilw.bout 1 o'clock a.m.
2 =i (D About 430 a.m. on the 18th Mereury and Venus
2 | 548 | 622 | 6.4 0,48 838 431 wil %p]‘.miri 1to helnnlytaniit It-Im wta'l'lﬂh }uf the Moon
Q = £ rg | apart, neither planet wi ([ g best, Venus
3 | 5.48 | 6.21 | 6.5 547 | 430 5.2 having less than hali its greatest l)rillfuﬁ’cy, and
4 | 549 | 620| G6 5.45 | 5.16 5.32 | Mercury slightly more than half,  With the waning
= | i Moon high above them the scene will not be as

b | 549 | 6.19 | 6.6 5.44| .64 | 6.2 l.mj{xt-lml usrit mljgllt. have been,
. o - e X § viry interesting spectacle will be afforded on the
6 | 550 617 | 6.7 | 543 6.30 | 6.32 ]mnrnitng of th,t?Ig”th about 4i30, soon after the Moon
p " = - has risen 1e nearness to one another of the
7 5.50 | 6.16 | 6.7 ( b42| T.2 8.2 planets Venus and Mereury, with the crescent Moon
8 5.51 | 6.15 | 68 5.41| 7.31 | 7.3 not far to the right, should Le sufficiently attrae-
2 [ tive to draw many from their beds at this early hour.
9 5.51 | 6.14 | 68 h40| 8.0 811 The Equinox will occur this vear on the 21st of

2 X March instead of the 22nd on account of February
10 | 662 | 613 | 69 589| 830 | 8.b3 %avfh}g{: ogim &la,\i'“m:)ra; thc];]l'cf;-mtitta]wuld he note?i
- " 5 ; 1t the Sun will rise on the 21st at a point on the
11 5.52 | 6.12 6.9 5.38 | 9.4 9.40 | porizon \Fhich may be taken as due east, and the
12 | 5563 | 6.11 | 610 | 5.37| 9.49 | 10.30 Dlmies of setttim: on the 20th and 21st may be taken
as due west.,

13 554 | 6.10 | G.10 | 5.86[10.15 | 11.26 On the 22nd, Mercury will be at its greatest
i " 0 elongation 28 degrees west of the Sun,

14 5.45b | 6.9 611 | B35 |10568 | .. On the 24th the Sun will be passing Uranus,
a.m. | which will, of course, be unobservahle,

15 | 555 | 6.7 | 6.11 | 5.34|11.48 | 12.24 An oceultation of a small star in Taurus, about
a.m 6.30 ]tl.mit nn1r “letflmh’ will ll;nrm ém [uttlarest-ing

T ki apportunity for telescopic observation although

16 556 | 66 612 | 5,33 1.256 there will be a certain amount of twilight. The
17 5. 65 | .12 | 5.92 1241 | 220 Moon will he high yp in the north-west, but at a

fairly favourable angle for a small telescope without
G4 6.13 | 5.81| 139 | 8.35| a diagonal,

6.3 | 613 | D30 241 | 438 6 April O Full Moon 1 38 p.m.
62 | 614 | 520! 845 | 5.45| 13 ,, D Last Quarter 6 8 p.m.

3 4 : _. " 20 ,, @ New Moon 3 24 pm.
550 | 6.0 | 614 | 528/ 4.49 | 6.53 | 57 ! T Foe Quariert 41 am.

5.59 5.69 .15 3.2?[ ] 8.4 A %m 8_”] ;“l\,ru!]“tltm 12 a.m.

. o, * erigee 215t April, at 5 12 am,
6.0 558 )| 616 5.2 6.00 | 018 An m:ﬁull.aﬁﬁm; of ]Klli:ltl']_il Virginis ]:ry 7thE' fRII
H 5.5 .16 | B.25| 8.6 |10, moon will take place about 2 a,m. on the 7th, t
o s i ' ; : i Townsville it will last abont half an hour, but only
6.1 A6 | G.16 | 5241 914 | 11.24 | for a very short time at Warwick and Toowoomba,
p.m.
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at wlliv.l'ln places the nf-riuitatf.imll v;illi ke very near
3 ] 0 9 291 | the southern or upper edge of the Moon.

% |6l 565 | 617 | 52311024 |12.21 On and about the 8th, Mereury and Venus will be

27 8.2 553 617 | 522/(11.39 | 1.12 | apparently near to one another. They will be hest

IRTIN ohservable about & o'clock in the morning., It will

6.2 h.562 | 6.18 | 5.22(12.33 | 1.54

28 be interesting to notiee how quickly Mercury will
| move eastward from Venus and appurent]y inerease

29 | U3 551 | 6,18 | 521 | 1.32
80 | 6.3 | 50| 6.10 | 521 2.26 8rd February, and will be on 10th May., Venus's
brillianey also will Le only about half of what it

| the distance between them. The brilliance of
31 6.4 5.4 313 was last August and at the beginning of this year,

2.32
33 | Mercury will be only about half of what it was on

For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes S.,
add 4 minutes for each degree of longitude, For exawnple, at Inglewood, add 4 minutes to the
times given above for Warwick; at Goondiwindi, add S minutes; at St. George, 14 minutes;
at Cunnamulla, 25 minutes; at Thargomindah, 33 minutes;.and at Oontoo, 43 minutes.

The moonlight nights for each month can best be ascertained by noticing the dates when
the moon will be in the first quarter and when full. 1In 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 somewhat about six hours before the sun sets, and
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 remembered that the times referred to are only roughly approximate, as the
relative positions of the sun and moon vary consideralily.

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



