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Mieroscopically the spermagonia appear as small, black, immersed,
flask-shaped structures arising within the stromatic base 01 the 01(]
conidial fruetifications or quite apart from these. The spermatia are
very minute oblong hyaline cells, almost bacteria-like, which may be seen
oozing from an ostiole at the apex of the &pmmaﬂonium The measure-
ments are as follows :—Spermagonia 50-77 by 34-56 u averaging 53 by
63 -«pexmatla 1 by 4;; The few attempts made to germinate the
spermatia have had negative results,

(d) Fructification in Culture.

In an attempt to reproduce conidial, perithecial,
stages i culture a number of media have been used.
follows :—

or spermagonial
These were as

Potato dextrose agar

Plain agar

Prune agar plus 20 per cent. sucrose
Prune agar plus 40 per un‘r sierose
Meat extract agar

Malt extract agar

Oatmeal agar

Corn meal agar

Leonian’s medium

Czapeek 's medium

Cereogpora-infected green and vy

banana leaf agar
Papaw agar

Papaw petiole

Passion fruit rind

Mandarin stem

Banana fruit and skin

Banana leaf and midrib

Old agar eulture of Cercospora
sterilised -

Rice Mixed straing on potato dextrose
agar.

Growth on these media may be of a compact mound-like type,
grey at first, with or without a light pinkish overgrowth appearing later
such as occurs on potato dextrose agar, or it may be of a more spreading
grey velvety or irregularly tufted type, as for example when on banana
fruit and midrib. A black substratum is, however, commaon to all media
used with the exception of plain agar. Forming part of this there are
in most strains dark pyenidia-like bodies. These structures are more
or less distinet according to the strain or media used. In the more
definite cases they consist of irregularly rounded bodies of varying size
formed by a closely interwoven layer of hyphz surrounding a central
mass of loose hyaline cells. It is considered possible that these hodies
represent immature spermagonial or peritheeial struetures. Further
work along this line is in progress.

(e) Temperature Reactions.

The temperature reactions of . muse in culture arve illustrated
egraphically by a growth-temperature eurve in Graph 1. No great varia-
tion was noted in the six strains used in compiling this curve. The
optimum appears to lie between 25 degrees and 26 degrees C., although
fair growth may be expected between 20 degrees and 28 degrees C,
Growth ceases at about 32 degrees C. in the upper range and 9 degrees
C. in the lower.

Spore germination does not appear to be affected by temperature in
quite the same manner as vegetative growth, as illustrated by the germi-
nation eurve included in the same graph. The optimum is as high as
29 degrees . While the upper range is greater the lower range is less
than for vegetative growth. At the lower temperatures germination
inereases with time, and after forty-eight hours a fair perecentage may
be expected at as low as 15 degrees C.
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As might be expected the germtube-temperature eurve lies inter-
mediate between those just diseussed.

A preliminary attempt to ascertain the effect of humidity on spore
germination indicated that germination practically ceased below 80 per
cent, relative humidity.

These results are consistent with the rapid development of the
disease during the early autumn months when average temperature
conditions coincide with those favoured by the fungus.

(f) Artificial Infection.

In connection with the application of fungicides it was deemed
necessary to determine whether infeetion could take place through both
or one only of the leaf surfaces. Artificial infeection was, therefore,
attempted, using four methods—(1) spraying a spore suspension on to
the leat surface with and without subsequent ineclosure in a glacene
sleeve; (2) by enclosing the inoculum within a small eell affixed to the
leaf; (3) by laying a leaf over a support and covering the surface with
a bell jar; (4) by pinning spore-bearing lesions to the leaves of a plant
left naturally exposed.

Owing to the fact that spore formation in culture had not been
obtained the inoeulum consisted of spore serapings from natural leaf
lesions.

Infection was only obtained in the instances where the application
was by means of spraying with or without subsequent bagging, In
these cases typieal lesions formed about four months after inoeulation.
These oceurred on the portions inoculated from the upper and the lower

surfaces, both sides of the leaf appearing to be equally suseeptible to
invasion.

(g) Developmental Stages.

Another point of some interest in conneetion with control methods
is the time taken for lesions to mature and develop spores. For sake of
convenience leaf spot lesions ean be said to show three stages in their
development,

(1) The early or streak stage.—This is the earliest visible symptom
of the spot and consists of a very light greenish-brown, somewhat indis-
tinet, narvow streak of about 5 to 10 mm. long by 1 mm. or less in width
running in a direction parallel to the veins of the leaf. These may at
times be seen scattered in abundance over the upper surface. Ior some
reason not at present understood it may be only a small proportion of
these spots which develop further and reach maturity.

(2) The brown stage—In this the lesion expands laterally to
become elliptieal in shape and turns first a light and then a dark brown
to almost black colour. 1f conditions are snitable spores may be formed
when this stage is reached. Under certain conditions, mainly towards
the end of winter and usually when infection appears to have been
sperially abundant so that the spots are closely situated, the original
narrow type of lesion does not expand laterally but merely darkens an
forms a narrow line of fructification. This type of lesion often bears
spores when the normal type is fruitless. [t is, moreover, the only type
on which spores may be expected to be found after the leaf has dried out.

(3) The grey centre stage.—The original elliptic lesion dries out

to a light grey with the bases of the old fructification showing up as
seaftered black dots.
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Only field observations are available for data in connection with the
development of these stages. Individual lesions were ringed with indian
ink and the subsequent development noted. It is apparent from these,
however, that the development may be very erratic. Of the early stage
lesions of one generation some may proceed to spore-bearing stage, while
others remain without apparent alteration.

No data are available regarding the time elapsing from the ineidence
of faetors stimulating spore germination until the development of early
visible symptoms. In the laboratory spore germination takes from 12 to
18 hours or even longer at optimum temperature, and the fungus itself
is relatively slow-growing, as evideneed by the fact that four to ten days
‘elapse before colonies appear macroscopically visible in eulture. Hence
possibly several days are necessary for the period in question.

The following are the data to hand regarding subsequent develop-
ment:—(1) Time taken from early stage to brown stage with, in some
cases, 1 iti ini 30 days. (2) From early
stage fo spore formation—8 to 30 days. (3) From early stage to grey
centre stage—10 to 30 days. The observations on which these records
are based were necessarily limited, and it is probable that under different
conditions these results would have to be revised. Mr. Collard, Manager
of Kin Kin Experiment Station, has supplied a number of the figures
used in this connection,

(h) Seasonal Occurrence.

With the help of Mr. Collard an attempt was made during the 1930
season to correlate outbreaks of leaf spot with meteorological conditions.
In one series of stripping experiments all spotted leaves were removed
from three adjacent rows of 24 plants, each at fairly frequent intervals
throughout the season. In order to gain some idea of the extent of leaf
spot development at different periods, Mr. Collard noted the number of
leaves removed on these occasions. In Table 3 are given the figures so
obtained from the plot as a whole.

TABLE 3.
SeasoNan DEVELOPMENT orF LEAF SPOT AS INDICATED BY REMOVAL OF INFECTED
LEAvEs.
Average Daily
Number of Leaves ‘ Leai Infection
Date of Stripping. Removed. between
Strippings.
8 January D AT TR e s i 30 ‘ 0:9
30 January o 3 e e o e 7 0-3
7 February s A o i o 15 | 2-1
21 February o= o a s 2 s 313 X 22-4
1 March o -5 5 b o e | 381 476
12 March h it ik 3 S i o 322 29-3
20 March iig i i i3 5 Ve 138 17-3
25 Ma.rch o5 A 2 aa e 2t 19 3-8
2 April .. o A M i X st 120 15:0
15 April .. i s e i 3t i 120 9-2
17 May .. 35 A e s L 2ls 113 35
10 June .. e ay iy o'h e o 213 | 89
17 June .. e ix - ok e s 169 24-0
24 June .. ™ 5 o e o ik 180 26-0
1 August. . T vie .s s . e 130 18:5
30 August, . s e ol s e St 59 30
26 E'Iaptember Vi . .- = 220 85

These figures have been compam.d graplueallv with ave:‘age relative
humidity, average temperature, and rainfall for the first eight months
of the year.
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Very much closer attention to field developments would have been
necessary in order to interpret these ficures with entire satisfaction.
Two points are, however, worthy of mote. In the first place serious
outbreaks of leaf spot are not necessarily dependent on cold weather
association, as had been suggested previously. In the year under review
the peak was reached between 21st February and 1st March after a
period of average summer temperatures.

Secondly, it is to be noted that there are two main periods of leaf
spot activity, one which had evidently reached its height at the date
of the 1st March stripping, and the other at that of 24th June., Both
these were preceded by an ontstanding prolonged period of high relative
humidity accompanied by rain extending in the first cage from 20th
Jannary to 1st February, and in the second from 29th April to 12th
May. Similar periods of high relative humidity are to be found subse-
quently to this latter, but the average temperature at the time lies well
towards the lower limit for the normal growth rate of €. muse, and active
development could not be expected. A lower temperature average would
also acecount for the delayed appearance of the second peak as compared
with the first.

Asgsuming that these long periods of high relative humidity have
some bearing on the snbsequent development of leaf spot, two explana-
tions are forthecoming. In this conneection it must be remembered that
the minimum period from the commencement of germination to spore
formation in mature spots is possibly about ten days, and the maximum
thirty days or more. The appearance of the clearly visible brown stage
may also be delayed to thirty days. The possibilities ave, therefore, as
follows :—

Firstly, that a high germination taking place during the two periods
of prolonged humidity produced infection which owing to delayed
development only became clearly visible in time for the strippings
taking place on dates near 1st March and 24th June respectively.

Secondly, that a period of rapid development allowed of a second
or even third period of spore production and infeetion taking place
between the first period of prolonged humidity and the peak outhreak—
ie., that the peak is the result of enmulative multiplication.

If the latter is the sole explanation, it is difficult to understand the
cessation after the 1st March siripping, as conditions would appear to
be as suitable for development to eontinue as just prior to this time.
Possibly a combination of both explanations best meets the case. This
will only he definitely decided, however, by the results of more detailed
observations than have been possible up to the present.

Tn addition to those of 1930, further observations made along the
same lines in 1929 would indicate that some increase in leaf spot may
be expected after three consecutive days with a relative humidity above
80 accompanied by rain. It appears doubtful whether shorter periods
of high humidity materially affect the leaf spot position.

Although leaf spot exhibits sporadic outbreaks throughout the
winter, with the advent of spring-growing conditions the situation
quickly changes. The weather is usually warm and comparatively dry.
The plants develop rapidly, with the resnlt that they quickly outgrow
any slight advance that the disease may make, so that in a young plan-
tation there is a period of from three to four months in which there is
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little evidenee of the presence of the disease. In older plantations the
plants which have thrown bunches and are no longer producing new
foliage may retain the leaf spot on their upper leaves throughout the
summer months, and these probably constitute a common means wherehy
the disease is carried over from one season to the next.

(i) Longevity of Spores.

Execept for an experiment under way at the present time no attempg
has been made to test the longevity of spores from any one bateh of
material.

_Spore-bearing lesions were collected on different occasions and after
drying retained in the laboratory. The spores were later tested for
germination after various intervals had elapsed sinee collection.

The maximum germination obtained for a given period is eontained
in Table 4.
TABLE 4.
LoxeEviry or mHE Seores or C. Musa Zim.

Date of Collection, | Date of Testing. Retained, RO aon

Time
| Per Cent,

1930— 1931— [
26 March' . o .. | 7 March 1 e e | 12 months 0
16 July e - .. | 7March ., e .. | 8 months | 0
4 September S «« | T March = 0% .. | 6 months ‘ 0

1932 ‘ 1932— ‘
8 July o e .+ | 3 October .. A .. | 3 months 4
9 September P .. | 3 October .. 33 .. | 24 days 89
23 September ) .. | 3 October ., 5 Ta | 10 days ‘ 95

These results will need to be confirmed and elaborated by more
extensive tests, but it would appear that under the conditions to which
they were subjected the spores have not a long period of life.

III, ENVIRONMENTAL FACTORS CONTRIBUTING TO LOSS OF
FOLIAGE.

Although there is no doubt that leaf spot alone is capable of causing
serious loss, there are many cases in which the consecutive death of the
lower leaves, resulting, in the case of bunch-bearing plants, in more or
less complete defoliation simulating leaf spot injury, may arisz from
other causes. In these instances leaf spot is often blamed for destrue-
tion for which it is only partly responsible. Amongst these causes may
he mentioned unfavourable eultural conditions, weevil borer and other
fungus diseases.

In many of the hillside plantations the soil is of no great depth.
The top 6 inches to a foot of light friable soil often merges into a stiff
and somewhat clayey subsoil. The eroding action of a semi-tropical
rainfall still further reduces the amount of suitable soil available.
Assoeiated with this condition it is found that after the heavy summer
rains extensive root rot develops and the plants, especially the older
ones, may be left almost devoid of sound roots. No doubt fungi and
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nematodes play an important part in this rotting, but the primary
consideration appears to be the physical and possibly the chemieal
condition of the soil.

In certain situations where poor drainage is obviously a factor
bananas have been seen growing in the absence of leaf spot, and yet
exhibiting in the older plants the almost complete defoliation charaec-
teristic of this disease. No doubt the severity of the disease when
present must offen be angmented by the accompaniment of such
unfavourable conditions.

A soil which is too porous and dries out quickly is found to be
condueive to heavy leaf spot infeetion.

Magee and Fitzpatrick® have recently deseribed a leaf fall of bananas
in the Tweed distriet of New South Wales occurring on land which has
been previously depleted by other erops. Kxcessive dying of the leaves
oceurs during the winter months until the buneh may be left praetically
bare, as in the case of severe leaf spot attack. This trouble can easily
be reetified by the applieation of fertilizers.

Towards the end of winter plantations in cold situations often
exhibit considerable yellowing and dying of the leaves as a result of
exposure to abnormally low temperatures. In rare ecases complete
defoliation has been noted from this cause.

Weevil borer by acting in much the same way as root rot, that is
by cutting down the supply of nourishment and so weakening the plant,
is also able to aid leaf spot development. The association in individual
plants of heavy leaf spot infection and extensive horer damage has often
been noted.

IV. LEAF DISEASES OTHER THAN LEAT SPOT.

Two other foliage diseases to whiech the name speckle and yellow
leaf spot have been applied are present in Queensland. Both these
diseases act in a similar manner to leaf spot in that the lower leaves
are first affected, resulting in a gradual loss of foliage from the base up.
On occasions these diseases may be responsible for as much loss as leaf
spot itself, and more than once they have been confused with the latter
discase. These two diseases are hriefly deseribed here in order that they
may be more readily recognised,

Leaf Speclle.

Speckle is found on the lower leaves of a plant usually in the more
shaded or erowded situations. The symptoms can be seen at first on
the under surface. Here there appear irregular light grey patehes
formed by a close speckling of the surface with greyish dots. The
individual dots darken and coalesce as the disease advances, and the
leaf surface comes to bear scattered or aggregated dark brown to black
blotches of varying size and intensity. The presence of these areas of
decay eventually leads to the complete destruction of that portion of
the leat on which they are situated. As in the case of leat spot, if
conditions are favourable speckle will gradunally spread from the lower
leaves upwards, leaving in its wake dead leaves draped round the
pseudostem.
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The loss from speckle is much more serious in a thickly growing
plantation than in one which is kept well trashed and suckered. Under
normal eircumstances damp shady conditions appear to be necessary for
any considerable development of this disease.

In a number of cases speckle on its own has been known to cause a
reduetion of the foliage quite comparable with that produeed by leaf
spot. It is very commonly present in association with the latter disease,
and here again it must sometimes be regarded as being equally if not
more responsible for the leaf damage oceurring. Speckle assumes serious
proportions earlier in the year than does leaf spot. The wet conditions
of Jannary and February may witness a fairly extensive development,
and the disease then remains present to a varying extent throughout
the year. A rapid epidemic outbreak such as oceurs sometimes with leal
spot and yellow spot is not a feature of this disease.

Microseopie examination shows the presence of fungus in the affected
tissue. Isolations have fairly consistently yielded the same organism.
This produces on potato dextrose agar a mound-like and slowly spread-
ing colony with a grey eompaet myeelium which may later develop
pinkish areas. The ecultural characters of eertain strains of this
organism resemble those of €. muse. So far no definite fructification
has been obtained in culture and the organism remains undetermined.

Speckle-infected areas on leaves whieh have been dead and dry for
some time are often to be found thickly studded with pustules compris-
ing small perithecia of the Mycosphwmrella type. So far no definite
attempt has been made to establish the causal relationship of this
organism,

A condition resembling speckle was collected by fhe writer from
bananas in Ceylon. This appeared similar fo speeimens in the herbarium
of the Department of Agrienlture, Peradeniya, labelled Leptospharia
musarum. As has been mentioned previously a fungus resembling this
species has been found in Queensland in association with old leaf spot
lesions and elsewhere on the leaf, where it iy considered to be present in
a saprophytiec eapacity. In this State it is the Mycosphwrella which is
most consistently associated with speckle.

Yellow Leaf Spot.

This leaf spot has only been observed so far in two distriets of North
Queensland. The disease commences in the lower leaves of a plant as
somewhat indefinite light vellow areas which gradually enlarge to an
elongate elliptic or more characteristically a definite diamond shape.
These turn deep yellow and then gradually darken in the centre and
dry out to dark brown, leaving a narrow yellow margin, The mature
spots may be 3 to 4 inches long by 1 to 11 inches broad.

The effect of this disease on the plant is essentially the same as that
of leaf spot. Commeneing on the lower leaves dead areas are found
round the spots, which if numerous soon involve the whole leaf. The
death of the leaves then ensues from the lower ones up, with the result
that a bunched plant may be left with few healthy leaves.

In general yellow leaf spot does not appear to be of such serious
consequence as cercospora leaf spot, from which it differs somewhat in
being capable of causing serious defoliations in young plantations.
That the disease is capable under certain conditions of causing as much
damage as leaf spot itself has been shown in one or two plantations
where ‘the two diseases oecurred together.
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Prare 8 —LEAy SPECKLE.

Prare 8. —Yernow LeAr Sror.

Several Cercospora spots are ineluded in the specimen, and form a comparison,
(Blightly reduced.)
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In yellow leaf spot it appears we have again a disease which is
common to the Indo-Malayan region. A leaf spot closely resembling
the Queensland one was observed by the writer affecting bananas in
Ceylon, Malaya, and Java.

Associated with these spots as well as those from this State is a
species of Scolecotrichwm closely resembling S. muse Zimm. Specimens
of a banana leaf spot of somewhat smaller dimensions received from
Norfolk Island had a similar organism associated with it. What is
apparently the same disease has also been obtained from Musa Banksii
F.v.M., a species endemic to Queensland.

The fructifications of the Seolecotrichum form a greyish down cover-
ing the under surface of the spots. This is a characteristic feature of
the disease.

The spore measurements of the Scolecotrichum obtained from
various sources are outlined in Table 5, together with those given in the
original deseription of S. muse Zimm. It will be seen that with the
exception of the Norfolk Island material there is little difference to
be observed, although all fall somewhat short of the original length
measurements. Variation in the conidiophores is somewhat greater,
although this is perhaps to be expected.

It therefore appears probable that the species of Scolecotrichum
associated with yellow leaf spot in Queensland is the same as oceurs in
similar situations throughout the Indo-Malayan region, and is to be
regarded as Scolecotrichum muse Zimm,

TABLE 4.

SeorE MEASUREMENTS OF SCOLECOTRICHUM SPP. FROM VARIOUS SOURCES.
TweNTY MEASUREMENTS IN EACH CASE., AIL80 ZIMMERMAN'S DIMENSIONS FOR

8. Mus=.
5 LENGIH (MICRONS). BREADTH (MICRONS).
Source. | 5
Min, Max. Average. Min, Max., Average,
Queensland .. o ot 13 19 16:5 9 13 102
Queensland (Musa Banlsii) 13 19 16-5 T 10 | 87
P S N P A S 20 | 165 9 15 | 104
Ceylon A ~F i 15 19 | 166 9 12 9-9
Norfolk Tsland g e 19 27 | 233 | 14 16 ‘ 152
Java [Zimmerman (7}] A % i 20 I 8 10 ‘
|

We are not aware of any attempts having been made to prove the
pathogenicity of §. muse on the banana. This species is recorded as
associated with a disease of Musa paradisicca L. in Ceylon®, and was
originally deseribed from the foliage of Muse sapientum L. in Java in
1902. The consistent association of this organism with the disease in
such widely separated regions as now recorded would at least lead one
to expeet some causal relationship.
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Conclusion.

Although it has not been possible to arrive at any definite measures
for the control of leaf spot, the ground has been to a great extent eleared
for fuiure work.

1t must be remembered that two important avenues for the control
of plant diseases are largely closed owing to the nature of the hanana
plant itself. These are the use of a resistant variety—there being
apparently no suitable one available; and the use of fungicides. As
regards the latter, dusting has been shown to be of little value. Spraying
is a practical impossibility in many plantations, but its use might be
advisable on others should the exact dates on which applications were
neeessary be known. The vital point for attacking the disease has been
shown to be most probably in the late summer months, and it is possible
that some system of striet sanitation during the early part of the year
might be found to yield definite benefit. A number of other factors have
been shown to cause symptoms which simulate leaf spot damage, and
these will have to be overcome in their turn before a satisfactory state
of affairs is possible,
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QUEENSLAND SHOW DATES, 1933.

Royal National Bushmen’s Carnival: Beaudesert: 10th and 11th May.

20th and 21st January Ipswich: 16th fo 19th May.
Stanfhorpe: 1st to 3rd February. Goomeri: 18th and 19th May.
Warwick: 14th to 16th February, Killkkivan: 22nd and 23rd May.
Clifton: 1st and 2nd Mareh, Gympie: 24th and 25th May. Camp
Allora: 8th and 9th March. JE.)raft: 27th.
Pittsworth: 14th and 15th March. Toogoolawah: 26th and 27th May.
Milmerran: 21st March. Maryhorough: 30th May to 1st June.
Goombungee: 23rd March, Marburg: 2nd and 3rd June.
Killarney: 24th and 25th March, Lowood: 9th and 10th June.
Toowoomba: 27th to 30th March, Rockhampton: 20th to 24th June.
Beaudesert Camp Draft: 30th March Laidley: 28th and 29th June,

to 1st April, Caboolture: 13th and 14th July.
Oakey: 8th April. Bgk: 21st and 22nd July,
Chinehilla: 11th and 12th April. Maleny: 26th and 27th July.
Boonah Camp Draft: 15th to 17th April, Royal National—Brishane: Tth to 12th
Nanango: 20th and 21st April. August,
Kingaroy: 27th and 28th April. Crow’s Nest: 23rd and 24th August,
Wondai: 4th and 5th May. Nerang: 13th Oetober.

Murgon: 10th and 11th May.
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Notes on the Onion Thrips.
By W. A. T. SUMMERVILLE, B.Se¢., Assistant Entomologist.

LTHOUGH there are more than seventy species of thrips native to

Australia, practically the whole of the economic damage attributable

to insects of this group is done by species whieh have been introduced
from other parts of the world.

Of these destructive introduced species probably the eommonest is
the onion thrips, Thrips tabaci Lindeman.

The onion thrips is a minute, slender insect not more than J inch
in length, yellowish in colour, and for the most part very active in its
movements about the plant on which it is found. The adult females are
rather darker in colour than the males and the nymphs of both sexes,
and possess two pairs of very fine wings. The main portion of the wing
is very small even for the size of the insect, but on the hind margin of
each wing there is a fringe of comparatively long, fine hairs. The
immature stages, or nymphs and pups, and the adult males are wingless.
The males are seldom found, and apparently the female is able to repro-
duce without having first mated.

Host Plants,

Mr. A. A. Girault has recorded Thrips tabaci from about twenty-five
plants in this State. Most of these hosts are weeds and other plants
growing apart from cultivation. The number could be considerably
inereased by the addition of plants of ecomomic importance and plants
such as garden flowering species as distinet from economic erops. Lists
of the host plants recorded by Girault have already been published in
this Journal and, apart from this, it is not considered that any useful
purpose would be served by repeating the list here since it is probably
by no means complete. In so far as weeds influence the eontrol of the
species it is considered advisable that onion growers treat all weeds as
potential hosts of the pest and not differentiate between host and non-host
amongst the many weeds of the State.

The following plants grown for crop purposes are known to be
attacked :—Omnion, tomato, bean, cabbage, caulifiower, cucumber, squash,
melon, and beet. Practically all these plants suffer severe injury at
times.

In so far as onions are concerned, it appears that with the exeeption
of the white ‘“ Imperial’’ all varieties commonly grown in Queensland
are subject to attack to about the same extent. Limited observations
made recently suggest that, although the pest will attack the *‘ Tmperial,’’
this variety is much less palatable to it than are the other common ones.

Injury to the Onion.

The thrips are to be found on the onion in two stages—the first
stage young, or nymphs, and the adults. The nymphs are almost entirely
confined to the bases of the youngest leaves, and are therefore hidden
from view unless the leaves are held apart. On plants which are
flowering or seeding the nymphs apparently habitually ascend the flower
stalk in large numbers.
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The adults may be found on any aerial part of the plant, but are
mostly observed on the older leaves, and are therefore exposed to view.
Although the nymphs are smaller than the adults, being grouped together
in large numbers, and being of a very distinet yellow colour, they
are, however, usnally seen first—the more scattered distribution of the
adult females and their more sober coloration making them rather difficult
to detect. It is, however, essential that growers make themselves familiar
with the adult insect if control measures are to be successfully carried
out by them. The reason for this will be apparent later.

The main injury is done by the adult thrips. These attack the
leaves, tearing away the surface tissue, and imbibing the plant juices.
The tearing away of the tissues ecauses whitish blotehes and streaks.
This white marking is very characteristic of the damaged plants, and
when the infestation is very heavy there may be very little continnous
healthy green surface such as is normal to the onion plant.

The most heavily damaged leaves may wither at the tip, and the
plant generally may take on an unthrifty appearance. The general
appearance of a heavily attacked plant suggests that the bulb is com-
mencing to ripen off, though, of course, the bulb may be less than half
grown,

The effeet on the bulb itself cannot be stated in definite terms at
present. Observations have been limited to fields in which every plant
of the one variety has been about equally and heavily attacked. Thus
no comparison of attacked and unattacked plants grown under similar
conditions has so far been possible.

It is too often found that farmers are apt to ignore the work of pests
on their plants because they are not attacking directly the part of the
plant in which the grower is most interested. Thus fruitgrowers often
neglect a foliage feeder on their trees simply because unless it hecomes
very severe they do not realise that the whole of the rest of the tree must
be somewhat affected. In the same way growers of onions in many cases
do not appear to be concerned about onion thrips because the bulb itself
is not directly attacked. This attitude is unsafe, and it is considered
advisable that (though the effect on the bulb may not be apparent)
onion growers should treat the thrips as a serious enemy. Experience
in other countries, particularly North America, supports this view.

On certain types of soil in this State there is a tendency for some
varieties of onions to produce a bulb which is really too large to command
the best market price, and for this reason quite a number of growers
appear to think that the thrips may do some good. It may do so, of
course, but it is a very poor way of producing the desirved size of bulb.
For one thing, it is impossible to state that when the size of a bulb is
reduced by making the plant somewhat unhealthy that this is the only
effect on the bulb. It is almost certain that the characters of the bulb
are changed in other ways as well as in size, and the characters of the
bulb must include those points which come under the heading of quality.
Even if it be allowed that a certain number of thrips do some good,
there would certainly be a limit to the number of desirable thrips, and to
keep the infestation of any insect at a stated limit is obviously imprac-
ticable. Therefore, onion growers would be better advised to treat thrips
as nothing but a menace to their crop, and deal with it accordingly.
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Life History and Habits.

Work in Queensland on the onion thrips has been confined, until
the recent outhreak, to the collection, identification, and recording of
host plants. No opportunity has so far oceurred for the study of its
life history under local conditions. In the United States of America
the insect is of much importance both on onions and other erops, and
some attention has accordingly been given to it.

1t is found there that the eggs take from five to ten days to hateh,
and that the nymphs require from fifteen to thirty days to reach the
adult stage,

The eggs are laid on the plant, and the young on emerging remain
more or less congregated in batehes of up to forty or more, according
to the infestation, at the base of the youngest leaves, as deseribed above.
Following this stage the inseet moults, and the next two stages are passed
in the soil. Whilst in the soil the insects apparently do not feed, and
are capable of only a very limited amount of movement,

They return to the plant when the adult stage is reached, and
again become active. The adults move particularly quickly, but the
first-stage young, though capable of rapid movement, usually remain
fairly still. 3

The habit of growth of the onion plant affords excellent protection
to the nymphs congregated at the base of the youngest leaves. The
voungest leaf during the early part of its growth fits closely into a
concavity of the mext oldest leaf, and the fitting is so close and the
structure of the leaf surface of such a nature that it is searcely possible
to make a spray penetrate to the hiding place of the young between the
two leaves. In faet, if the leaves be undisturbed and the plant held
under water for several minutes, it is found that the base of these two
leaves, where they are in contact, is not wetted. From this it will be
seen that ordinary contact sprays are not likely to be of mueh use
against the young owing to the efficiency of the protection which the
plant affords the inseets in this stage.

Thus direet measures against the pest have to be confined to
attacking the adult, and it is for this reason that the life cycle is of
importance. Under the circumstances it will, for the present, be neces-
sary for growers to accept the American figures given above as a basis,
and make their own observations as to the recurrence of large numbers
of adults from time to time. Hven if the life history were to be worked
out for Queensland conditions it would still be necessary for growers to
make some observations for themselves, as the length of the life cycle
period would almost certainly vary from year to year as well as from
month to month. The lack of knowledge referred to above is thus by no
means as big a handicap as might at first appear.

Natural Enemies.

Two small hymenopterous wasps have been observed amongst the
pests on the onion plant, and it is suspected that these are parasitic on
the thrips. However, it has not so far been possible to prove this
point. At the same time, though the onion thrips is an imported inseet,
it would appear that either some of its natural enemies have been
introduced as well or that some Australian insect or other parasite has
found the pest to its liking, otherwise Thrips tabaci would be even more
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important a pest than it is. Even so, there is no evidenee to suggest that
the parasites, if present, are so efficient that growers can afford to depend
on them to control a heavy infestation at any particular time.

Control.

An opportunity occurred recently to test out a number of sprays
against this pest. A very heavy outbreak of the insect was reported
from the Rockhampton office, and arrangements were at once made to
carry out experiments to test the relative ef’hmenr'ws of some of the more
promising contact insecticides.

From the habits of the pest as deseribed above it will be at onece
apparent that the only stage which can be directly attacked in this
manner is the adult. Killing the young by means of a spray is not so
much a question of finding a material which would act satisfactorily as
of finding a way of applying the material in suech a manner that the
innermost leaves could be thoroughly wetted. There appeared to be no
hope of finding a solution for this difficult problem, and the time avail-
able was therefore devoted to the testing of sprays against the adults.

As the inseets are found on the plant in the young form and as
adults eoncurrently, it is apparent that to combat the pest successfully
it was necessary to find an insecticide that would retain its potency over
a fairly long period, or, alternatively, to obtain a material sufficiently
cheap to allow of its application being repeated twice or oftener at
certain times which would depend on the rate of breeding of the pest.

None of the available wet spray materials appeared to have any
possibility of fulfilling the first alternative, but it was thought that «
dust might be found. For this reason sulphur dust and nicotine dust
were fested.

As a second alternative nicotine sulphate, Katakilla, and a local
experimental proprietary spray were tried. Of these three wet sprays
the lastmentioned insecticide was shown to be of little or no value for
this particular purpose.

Sulphur dust was also found to be useless against the pest, whilst
the nicotine dust gave no apparent kill. Tt might be here pointed out,
however, that the test could not be considered as proof that nicotine
dust was of no value, for the sample supplied was a very poor one, and
could not be taken as typical in its action. Time did not permit of a
second sample being obtained.

Nicotine sulphate used at 1 to 800 certainly killed a few of the
inseets, but the results obtained showed that too many applications
would have to be made to make its use practicable,

At a strength of 1 to 400, however, the nicotine sulphate gave muech
betfer results, but the cost was so much higher than the more promising
Katakilla that nothing beyond the preliminary tests was done with it.
At the same time there is little doubt that at this strength the nicotine
sulphate would have proved effective against the adult stage of the
pest.

By far the best result, considered with cost, was obtained in the
preliminary tests with Katakilla. This material made to the strength
recommended by the manufacturers gave such promising preliminary
results that it was decided to concentrate on it in further tests.
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Accordingly four beds, each containing three rows of plants, were
sprayed with the Katakilla. The plants were examined twenty-four
hours later and counts made of the adult thrips on approximately 1,000
leaves. Tt was found that the average number of adult thrips per leaf
on the sprayed plants was 1.9. The number of the insects on each leaf
was moreover remarkably constant. The leaves were counted in groups
of forty, and the figures obtained show that the number of thrips on
the groups was always between sixty-nine and seventy-seven, thus
adding to the signifiecance which may be placed on the data.

Counts made at the same time on nearby untreated plants gave
the average per leaf as 8:7. It may be necessary to point out that before
the spraying was done the plants were examined to see that the infesta-
tions on all were about the same.

On these figures it appears that approximately 80 per cent. of the
adult inseets had been removed by the spraying. Under the eircum-
stances in which the work was done it was impossible to find and eount
the dead thrips, and the above method, though admittedly open to error,
was the only satisfactory one whieh could be devised.

It is considered that of the factors which would tend to make the
obtained figures incorrect those which would make the apparent kill less
than the actual were likely to act most strongly.

Of these factors the most important would be migration of
adults from plant to plant or from row to row. This would be expected
to operate in two ways. In the first place, whilst the aetual spraying was
being carried out some of the insects might move from one row to the
next or from the sprayed beds to unsprayed ones. This would then
perhaps tend to increase the number of insects on the unsprayed plants
at the expense of the sprayed ones. To partly offset this the ground
round the plants was wetted with the spray as it was applied to the
plants, and further, in counting the insects, the row next to the sprayed
ones was not used. It might also be mentioned that the counts of the
plants in the two middle of the four sprayed beds did not differ materially
from those of the other two.

Tn the second place there is the possibility of migration of the adults
from the untreated to the treated plants, or viece versa, after the spraying
had been finished. If the spray killed any of the pests this must favour
an inerease in the number of insects to be found on the sprayed plants
and a deerease on the unsprayed ones. It is considered that this migra-
tion would be the more important of the two, particularly as there
was no evidence to suggest that the spray left any residue which might
be deterrent to the pest.

Tt is therefore considered that the stated 80 per cent. is, if anything,
an underestimate of the effect of the spray. That this effect was not
wholly derived by driving out the pest was shown by the fact that a
number of dead were found on several plants. '

Recommendations.

Sinee portion of the life cycle of the insect is spent under ths
ground attention to eultural work cannot fail to be of benefit against the
pest. Further, the best offset against the depredations of any pest such
as this is to keep the attacked plant in the best possible state of health
and vigour, One of the best ways of doing this is by the adoption
of good eultural practice.
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In some distriets onions are grown under irrigation conditions,
and, particularly where the water is cheap, there is sometimes a tendency
to make irrigation a substitute for enltivation. Growers would do well
to remember that this is bad poliey.

Apart from its place in pure eultural practice, the eultivation
should be kept as free from weeds as possible on account of the fact
that the onion thrips feeds on so many common weeds. Fuarther, it is
advisable for the same reason to keep the weeds on the headlands back
as far as practicable from the cultivation.

Spraying is effective only against the adults, and after the pest hasg
become well established will have to be carried out twiee or oftener to he
of any lasting value. If the thrips occur early in the growth of the plant,
1.€., up to about a month old, it may be possible to wet all leaf surfaces
with a spray. and thus young may be killed. Even so, however, it is

more than likely that a further infestation will take place from outside
sources.

With respect to the actual application of the spray, as has been
indicated, growers should not waste time and material trying to penetrafe
the plant to the hiding place of the young. The whole of the exposed
portions of the plant should be wetted thoroughly, and the ground
round about the plants should also be lightly sprayed.

The interval which should elapse between sprayings will be dictated
by the rate of development of the pest, and as this will no doubt vary
it is not possible to make any definite statement. Growers will need to
make the necessary observations for themselves.

After the first spraying the insects will appear as adults, probably
gradually, in greater and greater numbers. They may, of course, appear
in heavy numbers rather suddenly, but this is less probable. At all
events the time of the next spraying will be determined by the appear-
ance of large numbers of thrips in the adult form. The presence of the
voung must be ignored in this connection, no matter what their numbers,

It will probably be found that three sprayings will be necessary
when the outbreak assumes plague proportions, or when it is neglected
in the early stages. From the figures given above it would appear that
the three sprayings applied at intervals of a week between each will
be followed by the best results, The third spraying is suggested mainly

because there is almost certain to be some overlapping of succeeding
generations.

T0 SUBSCRIBERS—IMPORTANT.

Several subscriptions have been received recently nnder cover of |
unsigned letters. Obviously, in the circumstances, it is impossible to
send the journal fo the subseribers concerned.

It is most important that every subscriber’s name and address |
should be written plainly, preferably In block letters, im order te |
avoid mistakes in addresses and delay in despatch.
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TRANSPORTING DAIRY CATTLE BY AIR.

HE athletic prowess of the cow in the nursery rhyme, through which our infantile
interest in high-jumping quadrupeds was first aroused, seems almost within the
realms of the possibility visioned by us with the eredulity of extreme youth, as we
record as an actual faet the transport of Queensland dairy stock by air to the New
Guinen goldfields. The eow in this case, however, had no ambition to eclipse the
mythical limar record; it merely flew with its mate over the high mountains between
Salamaua and Wan in the territory of New Guinea.

Some little fime ago Mr. Arthur Thompson, of Bulolo, who includes dairyving
among his enterprises, bought some young stock from Messrs, Hickey and Sons, of
the Glendalough Stud, Wilston, near Brisbane. Delivery after their arrival by
steamer at Salamaua presented serious diffieulty, for travelling the stock in the
ordinary way by road was out of the question. Lofty and almost inaceessible ranges
had to be crossed, and the difficulties of fransport otherwise were insurmountable;
g0 the only way to solve the problem was to earry the cattle over the mountains by
aeroplane, The animals were duly landed at the headquarters of the Guinea Airways
at Lae, and were transported subsequently in one load by the Guinea Airways triple-
engine junker plane to Wau without mishap.

Prare 10—Young Dalry STock (RATED FOR AEROPLANE TRANSPORT.

A consignment of ALS. cattle from Messrs. Hickey and Sons’ Glendalough
Stud, Wilston, near Brisbane, to Wau, Territory of New Guinea, to the order of
Mr. Arthur Thompson, of Bulolo. Lae, the headquarters of Guinea Airways, was
the port of lading.

The undertaking was the first of its kind, and should therefore be of considerable
interest to enttlemen and commereial air transporters. So far as we are aware, it is
also the first time that an aeroplane has been used for the transport of dairy cattle.
The aceompanying illustrations tell the story of how it was done.

The eattle consigned to Mr, Thompson were an ALS, heifer, ““Glendalough
Searlet,”’ by ““Don of Springdale,”’ from ‘‘Searlet of Pine View’’; and a young
bull, “‘Glendalough Commodore,”’ by *‘Young Commodore of Springdale,”’ from
‘“Redwing IV. of Upton.’’

The consignment was the second from the Glendalough stud to Wau. The first
was disastrous, Aftfer landing at Salamana the stock were started on the road, the
droving outfit consisting of twenty native boys with provisions for six weeks, The
country traversed was most diffieult, and long and weary detours through trackless
mountain ranges were necessary, The cattle died on the road.
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The second consignment was earried by “plane and delivered at its destination
without loss in forty minutes, The freightage was at the rate of 6d. per Ib.
Further consignments are in view, and the aeroplane will again be employed by
Mr. Thompson as the quickest, cheapest, and safest means of transport in that part
of New Guinea.

We are indebted to My, C. J. Hickey for the nse of the photographic prints from
which our illustrations were made.

Prate 11.—READY For ThHE Lirr AT THE LAE AERODROME.

Prate 12—Ix teE Am For THE IFIrsT TIME.
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Prare 13 —THE JUNKER PraNg BrecoMeEs A CATTLE TRANSPORT.
The load was ecarried on the roof of the plane, and surely no cow has had a
niore exeiting ride, nor a finer view of future mountain pastures.

PraTe 14 —CArTLE ARRIVE AT WAU APTER A FORTY-MINUTE FLIGHT FROM
THE CoAsT.

A previous consignment of cattle from Brishane was sent fo Wau from Salamauna
by road with a droving outfit of twenty natives, provisioned for six weeks. The
cattle did not survive the rough journey. The aeroplane is mow regarded as the
quickest, safest, and cheapest means of fransport in that part of New Guinea.
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AGRICULTURE ON THE AIR.

Radio Lectures on Rural Subjects.

RRANGEMENTS have been completed with the Australian Broadeasting
Commission for the regular delivery of further radio leetures from Station
4QG, Brisbane, by officers of the Department of Agriculture and Stock.

On Tuesda}'s and Thursda}s of each week, as from the 3rd January, a fifteen
minutes’ talk, commencing at 7.30 p.m., will be given on subjects of espeeial interest
to farmers,

Following is the list of lectures arranged:—

SCHEDULE OF LECTURES.
BY OFFICERS OF THE DEPARTMENT OF AGRICULTURE AND STOCEK.
RADIO STATION 4QG, BRISBANE (AUSTRALTAN BROADCASTING
COMMISSION).
Tuesday, 3rd January, 1933—‘‘Diseases of the Passion Vine.'' J. H. Simmonds,
AM.Se., Plant Pathologist,

Thursday, 5th January, 1933—¢‘The 8t. Lucia Farm School.’”” Hon, F. W. Bulcock,
M.L.A., SBecretary for Agriculture and Stock.

Tuesday, 10th January, 1933—'* Poultry Culling,”” J. J. MecLachlan, Poultry
Inspector.

Thursday, 12th January, 1933—'‘The Cultivation of Pineapples.”’ H. J. Barnes,
Instruetor in Fruit Culture.

Tuesday, 17th January, 1933— ‘Some Lessons from Denmark.’’ J. F. F. Reid,
Editor of Publications, Department of Agrieunlture,

’J'lmlscl:w, 10th January, 1933— ‘Some Fodder Crops of Central Queensland.’’

W. R. &tmughzm Ingtroetor in Agrieulture, Rockhampton,

Tuesday, 24th January, 1033—‘Potato Cultivation in Central Queensland.’’ C. S,
Clydesdale, Senior Instructor in Agriculfure, Rockhampton.

Thursday, 26th January, 1933—'‘Egg Marketing.' P. Rumball, Poultry Expert.

Tuesday, 31st January, 1933—‘The Story of Milk,'* Part I. F. J. Watson,
Instructor in Dairying.

Thursday, 2nd February, 1933—The Story of Milk,”" Part IL F, J. Watson,
Instruetor in Dairying. :

Tuesday, 7th February, 1933—‘‘Agricultural Correspondence Schools.’” . J.
Shelton, H.D.A,, Senior Instrucfor in Pig Raising.

Thursday, 9th February, 1933—*Sehool Pig Clubs.”’ L. A, Downey, H.D.A,
Instructor in Pig Raising.

Tuesday, 14th February, 1933-—'‘The Cultivation of Tomatoes.’” IL J. Barnes,
Instruetor in Fruit Culfure.

Tuesday, 16th Iebrnary, 1933—'‘Production Reeording of Dairy Herds and Its
Value to the State.’’ L. Anderson, Senior Herd Tester.

Tuesday, 21st February, 1933—*‘The Story of the Balance Sheet,’’ Part I. G. B.
Gallwey, A.F.L A, Inspector of Accounts

Thursday, 23rd February, 1933—¢ The Story of the Balance Sheet,”’ Part IT. G. B
Gallwey, AFIA Inspector of Accounts,

Tuesday, 28th February, 1933—“Butter and Cheese Quality’’ (Farmer’s Share).
0. St. Joln Kent, B.Se., Analyst.

'I'l:ursd:w, 2nd March, 1933—‘Butter and Cheese Quality’’ (Faectory’s Share).

0. 8t. John Kent B.8e., Analyst.

Tuesday, Tth Mareh, 1933—“The Dairying Industry in Relation to the State’s
Progress.”’ "¢ F. MeCGrath, Supervisor of Dairying.

Thursday, 9th Mareh, 1933—‘The Cultivation of Passion Fruit.”’ H. J. Barnes,
Instruetor in Fruit Culture.

Tuesday, 14th March, 1933—'‘Sheep Station Management.’” J. L. Hodge,
Imstructor in Sheep and Wool.
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The Home and the Garden.

OUR BABIES.

Under this heading a series of short articles by the Medical and
Nursing Staff of the Queensland Baby Clinics, dealing wilh the welfare
and care of babies, has been planned in the hope of maintaining their
health, increasing their happiness, and decrcasing the number of avoidable
cages of infant moriality.

BETTY’S TANGLED TROUBLES.

BTTY is a healthy little givl, six years old who should be happy, but is not. ‘I'he
trouble is that she wants to be happy in her own way, which is not a possible
way to happiness, yet she persists in it. The most prominent symptom in her
behaviour is the trouble she makes about eating. Rarely is she eager for food
and almost always she dawdles over her meals. When she cats she keeps o few
bolts of food in her cheek and appears agonised at the necesgity of swallowing.
The worst meal is breakfast, at which Betty ean hardly be foreed to eat anything.
For a long time she has resorted to vomiting, and has had a number of food fads.
If she was forced to eat, she would vomit.

What are her reasons for behaving in this way? She has kind and affectionate
parents, who are fond of each other, and is an only child, She resents their
affection for ecach other. When the father caresses her mother she protests, saying,
“‘Kiss me, too,”’ or ‘1 want a hug, too.”” They are poor, and the mother has to
go out to work. She resénts this, also. She wants her mother always with her,
and tries to dominate her, and so to prove her own superiority. She likes being
cross to her mother. As her mother attaches muech importance to her eating,
she uses this to enforce her superiority, for she has found out that by the trie
of vomiting she can get the better of her. Both parents are high-strung, and
outhursts of nerves have oceurved from time to time. This does not help matters.
The father’s mother has been over-unxious about Betty’s food, and constantly
discusses it in the child’s hearing. Grandmothers with the best intentions sometimes
make things worse.

An Aggravating Child.

When Betty was first sent to school she vevolted violently, erying agonisingly,
refusing to eat, and vomiting. This she kept up for three months, Then she
suddenly announced that she would go to school without erying. Sinee then,
strange to say, she has beeome quite a favourite there, for she knows how to
ingratiate herself with other ehildren and with her teachers. But ghe is no better
at home, and, indeed by contrast seems worse. Lately, though, she usually sleeps
well, she has several times awoke screaming, saying that lions and tigers were
coming up the stairs, Thus she hag found o new way to irritate and oceupy her
parents at night, Bhe hag also invented a new way to frighten her playmates by
saying, “‘If you don't do such and such 1’1l send you the influenza to get you
to-night. 1’1l send it through the open window, and you’ll die.”” Finally she has
suceeeded in frightening herself, and insists on the windows being shut.

It must be admitted that Betty is a very aggravating child. But she is far
from stupid; she has formed for herself a pattern of behaviour, which she has
carried out with much intelligence and much foree of will. She has deep affections,
a strong character, and knows how to adapt herself to cireumstances. Were her
mother to treat her more wisely, to appeal frankly to her intelligence, and to
suppress her own emotion, Betty is open fo improvement and should grow up a
strong woman. After all, she has, like all of us, bheen searching for happiness,
but searching along a wrong road. There is yet hope for Betty, which is fortunate,
for there are many Bettys in Queensland.
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Orchard Notes for February.

THE COASTAL DISTRICTS.

EBRUARY in coastal Queensland is frequently a wet mounth, and, as the air is
often heavy with moisture and very oppressive, plant growth of all kinds is
rampant, and orehards and plantations are apt to get somewhat out of hand, as it is
not always possible to keep weed growth in elieck by means of cultivation. At the
same time, the excessive growth provides a large quantity of organie matter which,
when it rots, tends to keep up the supply of humus in the soil, so that, although the
property looks unkempt, the fruit-producing trees and plants are not suffering, and
the land is eventually benefited. When the weed growth is excessive and there is a
danger of the weeds seeding, it is a good plan to eut down the growth with a fern
hook or brush seythe and allow it to remain on the ground and rot, as it will
thereby prevent the soil from washing, and when the land is worked by horse power
or chipped by hand it will be turned into the soil. This is about the most satisfactory
way of dealing with excessive weed growth, especially in banana plantations, many
of which are worked entirely by hand.

The main crop of smooth-leaf pineapples will be ready for canning, and great
cure must be taken to sce that the fruit is sent from the plantation to the eannery
with the least pessible delay and in the best possible condition. The only way in
whieh the canners can huild up a reputation for Queenslund eanned pineapples is for
them to furn out nothing but a high-class article, To do this they must have good
fruit, fresh, and in the best of condition.

The fruit should be about half-coloured, the flesh yellowish, not white, of good
flavour, and the juice high in sugar content. Over-ripe fruit and under-ripe fruit are
unfit for canning, as the former has lost its flavour and has become ‘‘winey,’’ while
the Iatter is deficient in colour, flavour, and sugar content.

For the 30 or 32 oz can, fruit of not less than 5 in. in diameter is required, in
order that the slices will fit the can; buf smaller fruit, that must not be less than
4 in. or, better still, 4} in. in diameter, and eylindrical, not tapering, can be used for
the 20-92 0%, can.

Bananas for shipment to the Southern States should on no aceount be allowed
to beecome over-ripe before the bunelies are cut; at the same time, the individual fruit
should be well filled and not partly developed. If the fruit is over-ripe it will not
carry well, and is apt to reach its destination in an unsaleable condition.

Citrus orchards require earveful attention, as there is frequently a heavy growth
of water shoots, espeeially in trees that have recently been thinned out, and these
must be removed. Where there are facilities for eyaniding, this is a good time to
carry out the work, as fruit treated now will keep clean and free from scales till it is
ready to markef. Citrus trees can be planted now where the land has been properly
prepared, and it is also o good time to plant most kinds of tropical fruit trees, as
they transplant well at this period of the year.

A few late grapes and mangoes will ripen during the month, and, in respect to
the latter, it is very important to sce that no fly-infested fruit is allowed to lie on
the ground but that it is gathered regularly and destroyed. Unless this is done, there
is every probability of the early eitrus fruits being attacked by flies bred out from
the infested mangoes.

Strawberries may be planted towards the end of the month, and, if early ripening
fruit is desired, eare must be taken to sclect the first runners from the parent plants,
as these will fruit quicker than these formed later. The land for strawberries should
be brought into a state of thorough tilth by being well and deeply worked. If
available, a good dressing of well-rotted farmyard manure should be given, as well
as a eomplete commercial fertilizer, as strawberries require plenty of food and pay
well for extra care and attention.

THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS.

HE marketing of later varieties of peaches and plums and of mid-season varieties

of apples and pears, as well as of table grapes, will fully oceupy the atten-

tion of fruitgrowers in the Granite Belt, and the advice given in these notes for
the two previous months with regard to handling, grading, packing, and marketing
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is again emphasised, as it is very bad poliey to go to all the trouble of growing fruit
ﬂnd then, when it is ready to market, not to put it up in a way that will attract
Juyers,

Extra trouble taken with fruit pays every time. Good fruit, evenly graded and
honestly packed, will sell when ungraded, and badly packed fruit is a drug on the
market. Expenses comnected with the marketing of fruit are now so high, owing to
the inereased cost of cases, freight, and selling charges, that it is folly to attempt
to market rubbish,

During the early part of the month it will be neeessary to keep a eareful wateh
on the erop of late apples in order to see that they are not attacked by codlin moths.
If there is the slightest indication of danger, a further spraying with arsenate of
lead will be necessary, as the fruit that has previously eseaped injury is usually that
which guffers the most.

Fruit fly must also be systematieally fought wherever and whenever found, and
no infested fruit must be allowed to lic about on the ground.

Grapes will be ready for market, and in the ease of this fruit the greatest care in
handling and packing is necessary. The fruit should never be packed wet, and, if
possible, it is an excellent plan to let the stems wilt for a day at least before packing,
This tends to tighten the hold of the individual berries on the stem and thus prevent
their falling off.

In the western districts winemaking will be in progress. Here again care is
necessury, us the better the condition in which the fruit ean be brought to the press
the better the prospeet of producing a high-class wine,

Where necessary and possible citrus trees should be given a good irrigation, as
this will earry on the fruit till maturity, provided it is followed up by systematic
cultivation so as to retain a sufficient supply of moisture in the soil.

Farm Notes for February.

R EFERENCE was made in last month’s Notes to the necessity for early prepara-

tion of the soil for winter cereals, and fo the adoption of a system of thorough
cultivation in order to retain moisture in the subsoil for the use of erops intended to
be raised during the season, Thd importance of the subject, and its bearing in
relation to prospeective erop yields, is made the excuse for this reiteration.

Special attention should be given to inereasing the area under Iueerne (broadleaf
Hunter River) wherever this valuable erop will grow. Tts permanent nature warrants
the preparation of a thoroutgh tilth and seed bed, and the cleansing of the land, prior
to sowing the seed, of all foreign ﬂowths likely to interfere with the establishment
and progress of the erop. Late in March or early in April is a seasonable period to
make the first sowing providing all things are favourable to a good germination of
seed,

Dairymen would be well advised to practise the raising of a continuity of fodder
erops to meet the natural perviods of grass shortage, and to keep up supplies of
suceulent fodder to maintain their mileh cows in a state of produection,

Many summer and autumn growing erops can still be planted for fodder and
ensilage purposes. February also marks an important period as far as winter fodder
erops are eoncerned, as the first sowings of both skinless and eape barley may be
made at the Intter end of the month in cool distriets, Quick-growing crops of the
former deseription, suitable for coastal distriets and loealities where early frosts arve
not expeeted, are Soudan grass, Japanese and French millet, white panicum, liberty
millet, and similar kinds belonging to the Setaria family. Cateh erops of Japanese
and liberty millet may also be sown early in the month in cooler parts of the State,
but the risk of early frosts has to be taken.

Maize and sorghums ean still be planted as fodder and ensilage erops in coastal
districts. In both coastal and inland areas, where dependence is placed largely on a
bulky erop for cutting and feeding to mileh eows in May and June, attention should
be given to Planters” Friend (so-ealled Imphee) and to Orange eane, These crops
require well-worked and manured land; the practice of broadeasting seed for sowing
at this particular season encourages not only a fine stalk but a density of growth
which in itself is sufficient to counteract to some extent the effect of frost.
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In most agricultural districts where two distinet planting seasons prevail, the
present month is an exeellent time for putting in potatoes. This erop resp(més to
good treatment; and best results are obtainable on soils which have been previously
well prepared. The seleetion of good ‘‘seed’’ and its treatment against the possible
presence of spores of fungoid diseases is imperative. or this purpose a solution of
1 pint of formalin (40 per cent. strength) to 24 gallons of water should be made up,
and the potatoes immersed for one hour immediately prior to planting the tubers.
Bags and containers of all kinds should also be treated, as an additional precaution.
“‘Trish Blight’’ has wrought havoe at times in some distriets, and ean only he
checked by adopting preventive measures and spraying the erops soon after the plants
appear above the ground. TFull particulars on the preparation of suitable mixfures
for this purpose are obtainable on application to the Department of Agriculture,
Brishane.

Weeds of all kinds, which started into life under the recent favourable growing
conditions, should be kept in eheck amongst growing crops; otherwise yields are likely
to he seriously discounted. The younger the weells the easier they are to destroy.
Maize and other ‘‘hoed’’ erops will benefit by systematic cultivation. Where they
are advanced, and the root system well developed, the cultivation should be as shallow
as possible consistent with the work of weed destruction.

First sowings may now be made of swede and other field turnips. Drilling is
preferable to broadeasting, so as to admit of horse-hoe cultivation between the drills,
and the thinning out of the plants to suitable distances to allow for unrestricted
development. Turnips vespond to the application of superphosphate; 2 ewt. per acre
is a fair average quantity to use when applied direct to fhe drills.

Where pig-raising is practised, land should be well manured and put into good
tilth in anticipation of sowing rape, swedes, mangels, field eabbage, and field peas
during Mareh, April, and May.

TO NEW SUBSCRIBERS.

New subseribers to the Journal are asked to write their names
Tegibly on their order forms. The best way is to print your surname
and foll ehristian names in block letters, so that there shall be no
possibility of mistake.

When names are not written plainly it involves much tedious
Iabour and loss of valuable fime in checking electoral rolls,
directories, and other refercnees. This should be ¢uite unnecessary.

Some new subscribers write their surname only, and this lack of
thought leads often to confusion, especially when there are other
subscribers of the same surname in the same district.

Everything possible is done to ensure delivery of the Journal, and
new subscribers would help us greatly by observing the simple rule
suggested, and thus reduce the risk of error in names and postal
addresses to a minimum,
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CLIMATOLOGICAL TABLE -NOVEMBER, 1932,
COMPILED FROM TELEGRAPHIO REPORTH.
= Ei SHADT TEMPERATURE. | RAINFALL,
= " =] . e . T
282
Districts and Stations. 223 Means, Extremes.
Sl = .. Total. | Wet
= 7 Days.
< = | Max. i Min. | Max, | Date, | Min. | Date.
Coastal. In. Deg. | Deg. Deg, o Deg. Pointa,
Coolktown A we | 20483 a4 76 90 |5, 25-27 73 12, %g, a3 N
,26 £l
Herberton i - = 83 61 90 | 20, 21 56 12 ki 1
Rockhampton 35 «. | 30-00 a8 68 93 62,117, 129 61 20 431 b
Brisbane ve .. | 8007 40 64 87 | 59 11 | 284 g
Darling Downs. |
by G . | 80-02 24 61 03 22 b 7 3706 !
Stanthorpe z 5 e 77 b4 89 17 406 |28, 29 | 310 10
Toowoomba i = a7 78 87 87 |21, 22 50 2 509 9
Mid-interior.
Georgetown Wi o | 20-86 94 T4 102 24 66 12 50 1
Longreach oa oo | 20490 96 69 104 | 27, 22 63 2,8 | 200 G
Mitchell i e | 2097 87 62 | 101 17 49 2 381 12
Western.
Burketown i .| 2988 94 77 99 |22,25| Tl 10 9 1
Boulia o s | 29-89 98 i 109 21 bb 2 47 3
Thargomindah N oo | 20:04 92 65 103 21 58 | 1 70 4

RAINFALL IN THE AGRICULTURAL DISTRICTS.

TABLE BHOWING THRE AVERAGE RAINFALL FOR THE MoNTH oF NOVEMBER, IN THE AGRICULTURAL
DISTRICTR, TOGETHER WITH TOTAL RAINFALL DURING NOVEMBER, 1932, AND 1031 FOR COMPARISON,

AVERAGH TOTAL AVERAGE TOTAL
BRAINFALL, | RAINFALL. RAINFALL., | RAINFALL,
Diviaions and Stations. No. of Divisions and Stations, Na. of |
Nov. | Years’| Nov. | Nov. Nov, |Years’| Nov. | Nov,
Re« | 1932, | 1931, Re- | 1932. i 1931
eords. cords. |
North Coast. South Coast—
In, In. In. continued-— In, In. In.
Atherton . " 2:25 | “81 027 | 673 | Nambour .. vo| 879 B6 267 | 7-00
Cairng v : 380 50 1-68 | 406 | Nanango .. 5 2:62 60 312 | 3-6b
Cardwell of wo | 4404 |60 1476 | 706 || Rockhampton . 223 | 4b 4-31 | 540
Cooktown .. ve | 259 | BO 093 | 3568 | Woodford 321 | 4b 141 | 625
Herberton .. oo | 254 | 48 0-07 | 346
Ingham : LR W 1Y 40 Le1G | 447
Tunisfail £ vo| B:14 | 51 1-56 | 14:64
Mossman Mill oo | 4418 [ 19 173 | 723 Durling Downs.
Townsville .. e | 382 | CAL 1-88 | 548
Dalby Ry | 269 | 62 370 | 4-84
Emu Vale .. .| 2-G8 | 36 3:63 | 476
Central Coasl. Jimbour .. «| 240 [ 44 367 | 366
Miles e we | 2480 47 3-21 | 618
Ayr ki e 3005 | G 148 | 1'73 || Stanthorpe | 27 59 310 | 408
Bowen sl 127 | 61 013 | 1:66 || Toowoomba «| 326 ( 60 609 | 724
Charters Towers 1-45 | B0 1-32 | 160 || Warwick .. 268 | 67 HeH2 | 467
Mackay o P I G a1 139 | 9-08
Proserpine .. a | S2MEL 29 0:849 | 2:28
st, Lawrence A L R 08h | 676
Maranoa,
South Coast. Roma A oo | 2:07 | b8 434 | 365
Biggenden .. W BN s 116 | 4:85
Bundaberg .. oo | 2448 [ 49 056 | 349
Brisbane v va| B8 8L 2-84 | ®H1 State Farms, die,
Cabooliure ., s | Bull 45 244 | 0:40
Childers . 2-68 | 87 1-60 | 3-23 || Bungeworgoral .| 202 | 18 414 | 384
Crohamhurst 2 4+33 39 464 | 877 || Gatton College ve B8 | BB 481 | 484
Gk o, JlE 45 375 | 424 || Gindie . wlai AT 33 384 | 1-83
Gayndah .. 2-86. | 61 531 | 5-88 || Hermitage o 259 | 20 | 439 | 443
Gymuie o 16| 62 | 174 | 6514 || Kalri vie .| 227 | 18 <% | BB
Kilkivan s o | 250 b3 1'77 | 308 || Mackay BSugar Ex-
Maryborough .| 313 | 60 150 | 449 periment Station 266 | 35 2:02 507

~ GEORGE E. BOND, Divisional Meteorologiat,
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ASTRONOMICAL DATA FOR QUEENSLAND.
Tues CoMPUTED BY D. EGLINTON, F.R.A.8., axp A, C. EGLINTON.

TIMES OF SUNRISE, SUNSET, AND |

MOONRISE.
AT WARWICE,
MOONRIST. |
| January, | February, | Jan., | Teb., |
1033, 1943, 1933. | 1933,
1tiges. | Seta. lilac-.s.l Sets. | Riscs. | Rises.
i |
2.1, : a.am,
1| 58 | 647 | 528 | 642 | 037 | 11:15
2 -4 G-47 | 520 642 | 10:33 1156
jiRITH
3 | b4 | 647 | 520 | 641 | 1127 | 12:57
T m.
4 | 55 | 648 | 530 | 641 | 1221 | 1-50
5| 56 | 048 | 531 | 640 | 115 | 244
6 | 50 | 648 | 531 | 640 | 290 327
7 | 57 | 648 | 532 | 680 | 35 424
8 | 58 | 649 | 533 | 630 | 40 517
9 | 59 | 649 | 533 | 638 | 454 60
10 | 510 | 649 | 534 | 637 | 547 | 637
11 | 510 | 640 | 535 | 686 | 687 | 711
12 | 511 | 649 | 536 | 636 | 723 | 742
13 | 512 | 649 | 536 | 635 | 83 813
14 | 513 | 649 | 537 | 634 | 840 | 846
15 | 514 | 649 | 538 | 633 | g0 0:22
16 515 649 | 530 | (8 9-40 10-1
17 | 616 | 648 | 589 | 632 | 1011 | 10-45
18 | 517 | 648 | 540 | 631 | 1042 | 1140
10 | 518 | 648 | 541 | 631 | 11-18 -
20 | 5418 | 648 | 542 | 630 | 120 | 1240
a.m. a.1m.
21 | 519 | 647 | 542 | 620 s 144
22 | 520 | 647 | 543 | 6:20 | 12:40 | 250
23 | 5:2L | 647 | 544 | 628 | 148 | 856
24 | 581 | 647 | 545 | 627 | 252 | 51
25 | 522 | 646 | 545 | 625 | 350 | @2 |
26 | 523 | 646 | 646 | 624 | 58 71 |
27 | 624 | 646 | 547 | 623 | 615 | T-57
28 524 645 | 548 622 713 53
20 | 525 | 645 | .. £ 819 e
80 | 525 | 644 | .. s o914 &
31 | 526 | 644 | .. . | 109 e

Phases of tke Moon, Occultations, &e,

4 Jan. ( First Quarter 2 24p.m,
12 ,, O Full Moon 6 30 p.m.
(£ S 3 Last Quarter 4 15 p.m.
26 @ New Moon 9 20 a.m.

Apogee, Tth January, 11.30 a.m.
Periges, 23rd Jannary, 12.45 pon.
Jannary 3rd, Eacth in perihelion. The veloeity of
the Tarth will be somewhat greater than its average
of 18 and a fraction, which amounts to nearly one-half

mile o second.

This will he oceasioned by its nearness to the Sun,
being 94,330,000 miles instead of 94,450,000, as it
was on July Hh,

On the Bth Jupiter will reach a stationary position
on the border line of Leo and Virgo, after being,
apparently, amongst the stars of Leo for 8 months,

On the 16th at midnight the moon will be passing
from west to east of Mars, which will be 5 degrees
northward of it. Four hours later the Moon will be
passing Jupiter, which will be 3 degrees to the north.

On the 16th at 3 a.m. {elescopic observers will find
Neptune 1 degree northward of the Moo,

On the 22nd Mars will be stationary near the
border lne between Leo and Virgo, having been
amongst the stars of Leo since October 12th,

On the 27th Saturn will reach that far part of ifts
orbit which brings it in a line with the Sun and the
Earth. It will then be nearly 900 million miles
distant, which would reduce it to its smallest apparent
dimensions, if obsarvable, Saturn is now on the
border line between Sagitiaring and Capricornuns.
Sinee June, 1928, the a Iﬁarent width of the Ring has
been decrsasing and, although fairly well observable
during 1932, wag not quite half as good as in 1928,
The spparent width will continue to decrease till
June, 1936,

Mereury riges at 3.36 a.an, at Warwick on the 1s6
and at 3.55 a.m, on the 15th.

Venus rises at 3.11 a.m. on the 1st and at 3.28 a.m.
on the 15th.

Mars rises nt 10.48 p.m. on the 18t and at 10.0 p.m.
on the 15th.

Jupiter rises at 10.57 p.m. on the 1st and at 10.2
p.m. on the 15th.

Baturn sets at 8.31 p.m. on the 1st and at 7.33 p.m.
on the 15th.

Vemus will be in Orphineus from the 1st to the 8th
and in Bagittariug from the 10th to the 31st,

2 Feb. @ First Quarter 11 16 p.m.
| X T ) Full Moon 11 0 p.m.
18 4 3 Last Quarter 12 8 a.m.
-t S @ New Moon 10 44 p.m.

Apogee, 4th February, at 7.12 a.m.
Periges, 18th February, at 842 p.n.

For

laces west of Warwick and nearly in the same latitude, 28 degrees 23 minutes 5. add 4

minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the times given
above for Warwick ; at Goondiwindi, add 8 minutes ; at St. George, 14 minutes ; at Cunnamulla,
minutes ; at Thargomindah, 83 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. In the latter case the moon will rise somewhat about the time
the sun sets, and the moonlight then extends all through the night ; when at the first quarter the moon
rises 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 nof generally

rise till after midnight.

It must be remembered that the times referred to are only ronghly approximate, as the relative

positions of the sun and moon vary considerably.
[All the
reproduced without acknowledgment.]
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