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Event and Comment.

Beef for Export.

ASSURANCES that the Queensland Government will assist in the

further development of the beef cattle industry in every practicable
way were given by the Premier, Hon. E. M. Hanlon, at a recent gathering
at the Brisbane Abattoir. When prices were high, said the Premier,
there was an obligation on those engaged in beef production to use a
proportion of their increased returns for the further improvement of
the industry.

Mr. Hanlon went on to controvert the view that Australia wonld have
no beef for export by 1960. If that happened, he said, we did not deserve
to hold this continent. There were vast tracts of country almost
unoceupied and on whieh nothing had yet been done by human hand.
To suggest that was the best we could do with the immensity of the
land available was to give expression to a defeatist attitude from which
ruination would be the outcome. There were assured outlets for all the
meat we could produce. A colossal market could be developed as a
result of improved living standards in countries such as India and China.
I the teeming millions of Asia and underfed Europe did not get food
they could destroy the world. ‘I hope to hear no more of this talk of
there being no beef for export,”’ Mr. Hanlon added.
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Clontinuing, the Premier remarked that the findings of the Abattoir
Commission, confirmed by the Bureau of Industry and backed up by
informed people, indicated that there were immense possibilities for
increasing the ountput of the Cooper Channel region and the fattening
areas between Clermont and Charters Towers. The great Burdekin dam
would provide water for hundreds of thousands of acres of irrigated
pastures for cattle fattening. The Queensland Government held the view
that the beef cattle industry was of the greatest importance, and would
do whatever was necessary to improve the cattle breeding and fattening
country, so that by 1960 they would be all laughing at the erazy theory
that there would be no more beef for export.

The Film and the Farmer.

E have had an opportunity of seeing something of the activities of

the Mobile Film Unit of the Department of Agriculture in Vietoria,
which is an integral part of its field organisation. All the work, including
secenario writing, direction and technical production, is done by the
personnel of the unit and pictures already made and in eirculation
compare favourably with commercial films in respect of subject, presen-
tation, techmical aceuraey, photography, and general treatment.

The farmer to-day is more than ever willing to accept and apply
the principles of agricultural science. ITis business acumen impels him,
but, what is more important, science is not being rammed down his
throat; and he knows that the results of research are put through the
test of practical farming before they are recommended for his adoption.
There is a marked desire to know the how, the why, and the where-
fore of things and, without going into his paddock, there is nothing
better in the way of imparting advice and instruction than showing the
farmer a good picture illustrative of the information it is desired to
convey, Obviously, the film has a big future in this technical advisory
field. For example, take the pieture *‘The Science of Milk Production,””
and its supporting feature ‘‘Dairying in Other Lands,”” now going
the rounds in our dairying distriets. To see such films is to appreciate
the value of this form of visual education.

Moreover, nothing can equal a well-produced and techniecally
accurate presentation of a farming subject for making people generally
—mpeople of our towns and cities who, perhaps, know little of country
life and industry beyond what may be seen from a motor-car in a rapid
run along a bitumen road—aware of their close and vital relationship
to the primary producer. Films of our land and water resources, of
farming practices and manufacturing processes in respect of primary
produets, and of social aspects of food and agrieulture—all convey
lessons which should not be lost on city dwellers and workers in urban
industries. To farmers particularly, pictures showing correct land use,
new cultural methods with medern machinery, applied principles of
soil and water conservation and practical forestry are invaluable.
On the sereen we have seen how, in older lands, soil worked for a
thousand years and more and nursed and nourished by generations of
farmers is to-day giving a better product for less labour than in any
period of its history. That is what tradition means to farming.

The film may teach us, too, how the food-giving value of the soil
depends on eare and intelligence and the efficiency of the means by
which it is preserved.
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A Soil Erosion Control Experiment in the

Isis District.*
L. G. VALLANCE,

Introduction.

A SERIOUS problem in the utilization of hill sides for sugar cane

culture is the gradual decline in production brought ahout by the
downhill migration of surface soil. In the Tsis area there is abundant
evidence of considerable deterioration in soil fertility on the steeper
slopes of many of the hillside farms which are typmcﬂ of this distriet.
Some of these slopes have been so affected by erosion that the point is
now being reached beyond which they can no longer be profitably planted
to cane. Fortunately, however, only a few small marginal areas have,
as yet, reached this stage, and even on these it would appear that the
wartime seareity of fertilizer has also contributed to their abandonment.
In general, the amount of damage which has already been done is
revealed by the poor growth of cane on the upper portions of the slopes
as compared with the much more vigorous growth at the hottom. Plates
95 and 96 show a typical eroded hillside in the vicinity of Childers,
which is the business centre of the Isis distriect. In the middle distance
(Plate 95) is a slope of 10 to 16 per cent. gradient which has been
considerably affected by ‘‘sheet’ and ‘‘finger’’ erosion, The block of
cane (Plate 96) immediztely joins this en the right. The upper portion
of this block shows the thin stand of cane characteristic of washed soils.
The light patches above this indieate the exposed subsoil.

Climate and Soils of the District.

Rainfall figures recorded at Childers are given in the table below,
and these indicate a well marked seasonal distribution, with a summer

RAINFALL, DATA FOR CHILDERS.

— Years.[Jan.[Feb.|Mar.|Apr.[May|Jne [July|Aug.|Sep. | Oct.[Nov | Dec.| Annual.

Rainfall

(points) 43 727| 669| 465 282 207| 245 170 119] 179| 276| 274] 571{ 4,184
No. Wet

Days 43 10 11| 11 9 7 T 6 4 4 [ 7] 11 —

* Paper presented at the Bundaberg Conference, Q.8.8.C.T. April, 1046, and
reprinted from The Queensland Cane Growers’ Quarterly (Bur. Sug. Expt. Stns.,
Dept. Ag. & Stock, Q.), Jan., 1947,
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Plate 95.

Plate 96.

GenEraL ViEw oF Typican Eropep Hinngiom ArEA.—Showing fallow land affected
by finger erosion and patchy stand of cane on eroded slope.
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maximum, The average precipitation per rainy day is also highest in
the summer months, rising to a maximum of 0.73 inches in January.
Unfortunately no detailed information is available reégarding the inten-
sity of the rainfall. However, local experience indicates that late spring
and early summer storms of three to four inches per hour are not
uncommon. Since harvesting is usnally completed by the end of
December and most of the land is being prepared for January-February
planting, the soil is particularly susceptible to erosion at this period.

The soils of the distriet are for the most part deep, red basaltic
loams. There is no sharp line of demarcation between the surface and
subsoil, but a gradual transition oceurs and the clay content increases
with depth. The depth of surface soil varies considerably with the
topography, and ranges from four to six inches on non-eroded hillsides,
and from ten to fifteen inches on the flat eountry. The colour is usually
dark red-brown or chocolate. The texture is best deseribed as loam.
It is underlain by a clay loam or light clay subsoil which is lighter red-
brown in colour. This also varies in depth with the topography and
may be two to four feet deep on hillsides and eight to twelve feet deep on
the lower lying areas.

These soils, under virgin conditions, were highly fertile serub soils.
They were well supplied with humus and in consequence these highly
ferruginuous soils possessed a very favourable erumb structure. In
addition te their excellent physical condition they were initially well
supplied with mineral plant-foods. The attraction of such fertile soils
proved irresistible fo the early settlers and even the steepest slopes were
brought into eultivation. These hillsides have now been under continuous
cropping to cane for a period of some 50 to 60 years. During this
time much of the organic matter has disappeared and this, together with
the constant mechanical effect of cultivating implements, has resulted
in a marked depreciation of the original favourable structure. In eon-
sequence the soil is now less absorbent of moisture and more readily
puddled. The soil immediately below plough depth has become pounded
down and much of its permeability has been lost. Such conditions
greatly increase erodibility and an accelerated rate of erosion is inevit-
able under the present methods of cultivation.

The Objective and Design of the Experiment.

The problem, therefore, is to arrest this loss of surface soil in order
to prevent further deeline in productivity on land which can still be
profitably planted. To do this there are several factors to be congidered.
Firstly, there is the restriction imposed by the assienment system which
allows the grower very little opportunity to rest his land under soil-
rejuvenating cover-crops in order to restore humus, and thus maintain
a satisfactory physical condition. Fortunately, however, the nature of
the growth of the cane plant itself is such that it assists in many ways
in the prevention of erosion. For instance, because of its ratooning habit
it is not necessary for the soil to be brought frequently to a fine tilth,
as 1s the case with crops that are planted annually, Again, the cane
rapidly covers in and forms a dense leaf canopy which protects the soil
from the full force of torrential downpours. The large number of
stalks per stool has a definite filtering effect which impedes and reduces
the veloeity of run-off water. On the debit side, however, is the fact
that, because of the late summer planting of the variety P.0.J. 2878, the
soil 1s usnally least protected and most vulnerahle during the dangerous
period of summer storms.
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Furthermore, any system of erosion control must be so designed
as not to interfere with cultivation and harvesting methods to such
an extent that the cost of produetion is prohibitively increased. There-
fove any terraces, channels, and drainways construeted must be of such
a type as to allow unrestricted movement of the fairly heavy mechanieal
equipment now in general use throughout the distriet. Consideration
must be given to harvesting requirements, particularly as regards the
use of portable tramlines. :

The Site. L

An area of approximately seven acres, located about one mile from
Childers, was generously made available for experimental purposes by
one of the leading growers of the district. This had been cultivated
to cane for approximately 40 years. No rotation to other crops had
been practised, with the exception of a few cover-crops grown for two
to three months between harvesting and the next planting. The slope
is typical of the steeper hillside country, having a maximum gradient of
16 per cent. Some ‘‘sheet’” and ‘“finger’’ erosion has affected the area
but, given safisfactory weather conditions and adequate fertilization,
the land is still capable of producing reasonably satisfactory crops of

Plate 97.
SHOWING GENERAL LAYOUT oF EXPERIMENT,

cane. The soil is a red basaltic loam and may be regarded as fairly
representative. A portion of the area covering approximately four and
one-quarter acres is bounded by two natural gullies or waterways. On
this a geries of broad, shallow ditches following the contour and about
50 feet apart have been constructed. When planted the cane rows will
run parallel to these. The remaining two and three-quarter acres is to
he used for comparison and will be planted in the manner normally
used in the district, i.e., the cane rows will be off level and may have
gradienls varying from 5 to 10 per cent. Soil samples from the area
have been submitted to analysis, as a result of which the land was given
a dressing of lime at the rate of one ton per acre and will be fertilized
at planting with Sugar Bureau Mixture No. 3 (1.75-10-25) at the rate
of 400 1b. per acre.
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The Nichols Terrace.

The basic design of the experiment is the series of broad, shallow
ditches following the contour (Plate 97). These are flanked on the down-
“hill side by a mound or ridge of earth. The complete unit, i.e., ditch
plus mound, is referred to as a ‘‘terrace.”’ Hight of these terraces were
constructed, all of which lead into a main outlet channel running down
the eastern and northern boundaries of the field. The sketch plan given
in Plate 89 shows the layout of the terraces in relation to the outlet chan-
nel. The funetion of the terrace is, of course, fo divert run-off water
into the ontlet before it has obtained sufficient velocity to erode the
loose surface soil from the cultivated avea between terraces. No. 1
terrace occupies the higher portion of the field and there is a vertieal
drop of approximately 50 feet from No. 1 to No. 8. In order to ensure
that the water would move along the terrace channel and so pass into
the outlet channel the terraces were given a slight fall as shown in
the following table:—

Farn per 100 Frer or TERRACE.
0-100 feet of terrace—mnil grade

100-200 ,, e
200-300 , Ty e
300-400 |, T
400-500 ,, - g

This slight gradient is sufficient to prevent water building up and finally
overtopping the terrace but is not great enongh to permit rapid move-
ment and consequent scouring in the channel itself.

The type of terrace constructed was primarily of the Nichols type
rather than the broad-hased Mangum terrace. In explanation of the
essential difference between the two types it may be pointed out that
the Mangum is fundamentally a broad mound of soil resting on the
original soil surface. It is built up by throwing the soil inwards from
both sides. There is no definite waterway on the uphill side and the
mound itself is depended upon to hold and divert the water along the
contour. In the Nichols terrace a broad, shallow channel is cut and all
the soil removed therefrom is thrown downhill to form the mound.
This ensures that the maximum amount of water is carried in the
channel. This channel is, of eourse, below the original soil surface, and
should the flanking mound break during heavy rainfall the channel
itself still drains away a considerable volume of water. Because of this,
the Nichols type of terrace is partieularly suitable for areas subject to
rainfall of high intensity. The construction of the terraces was carried
out with a No. 11 speed patrol road grader. This is a heavy unit of
eight tons in weight, with a 60 horsepower Diesel motor and a twelve-
foot blade. Some scoop and shovel work was necessary at the ends of
terraces, particularly at the junetion with the main outlet channel.

The completed terrace is shown in Plate 99. The area of cross-
section of the waterway averages approximately three square feet.
‘Whether this ig sufficient under the prevailing conditions of run-off and
rainfall remains to be seen. Indeed one of the main objectives of this
present experiment is to determine the carrying capacity requirved. It
may also be pointed out that, in this work, beeause of the steep slope,
the mound itself is relied upon to provide most of the carrying capacity.
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This is not ideal but is inevitable on slopes of sueh steep gradient as
16 per cent. On a lesser slope, say five per cent., the carrying capacity
of the channel itself would be much greater and practically all the
wates would be carried in the channel, which is the true function of the:
Nichols terrace. FHowever, the high degree of slope of this pieee of
land is probably the maximum with which it will be necessary to dedl,
and should these experimental terraces prove satisfactory on this field
it is felt that they may be constructed with reasonable confidence on
the slopes of eight to ten per cent. which are more typiecal of the district.

The Vertical Interval and Distance between Terraces.

Tt should be pointed out that because of lack of data on the rate
of water movement through these porous red soils the experiment under
discussion must be regarded as being purely exploratory. In deciding
upon the distance required between terraces there are many faciors
which must be taken into account. The maximum distance must not

| e

Plate 99,

T FinisaEp TErrACE—The staff is nine feet long and is perfeetly horizontal.
The greatest depth is ten inches.

be greater than is consistent with safety and the minimum distance must.
be fixed with due regard to the economic and cultural aspect. The
terraces were therefore constructed so as to average not less than
approximately 50 feet apart on the steepest portions of the field, i.e., the
equivalent of about 11 rows of cane at 43 feet intervals. As each terrace,
ie., the channel plus mound, oceupies approximately 18 feet which
will not be planted to cane, it is apparent that the terracing of Iand at
the above intervals results in the loss of three rows in every 11 rows of
cane, This loss of over 25 per cent. of production acreage is
admittedly important. However, in the interests of safety in the light
of overseas work it was considered inadvisable to increase the distance in
this particular trial.

In fixing the location of the terraces, therefore, a straight line was
taken downhill so as to traverse as far as was possible the steepest part
of the slope. Fifty teet intervals were them marked off at which the
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terraces would interseet this line. The levels taken at these points
gave the vertical interval or drop between adjacent terraces. These,
i when re-checked after the completion of terracing, gave the vertical
intervals as shown in the following table:—

VERTICAL INTERVALS BETWEEN TERRACES,

Between Terrace No. 1 and No. 2 = 8.0 feet.

N ” 3 2 (2 " 3 — 67 n

” 1 2 3 3 » 4 — 66 i

7 ” 1] 4 EE] 1 E— 7.0 5]

” T 2 5 " » 6 = 7.0 3

| 1 ) » 6 ” e — 7-8 ”
7 B0

As minor variations in slope oceurred throughout the field there
were, of course, variations in the distance between terraces. However,
in general they are 55 feet apart with a minimum of approximately 40
feet and maximum of 70 feet. It is expected that systematie

Plate 100.

SHowivg CHECKR DAMS FOR STABILISATION of Mamw OuTLET CHANNEL
(UpHILL VIEW).

observations on the behaviour of the terraces with the above horizontal
.and vertical intervals will provide valuable information from which
practical recommendations may be evolved for general application to
the district as a whole.

The Main Outlet Channel.

Because of the restrieted area available the terraces were of limited
length, varying from 200 to 430 feet. It was therefore decided to carry
the run-off water along the complete length of the terrace, ie., from one
siderof the field to the other. This was done in order to obtam all
possible information regarding the behaviour of the water in the
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channels. Therefore all the run-off from the field is diverted by means
of the terraces into one main outlet channel. As it might reasonably be
expected that during heavy rainfall a considerable body of water would
be moving down this outlet drain, it was necessary that the drain should
be adequately protected. If this were not dome, rapid gully erosion
might oceur in the outlet channel resulting in a considerable increase in
depth. Tmmediately this took place the terrace channels themselves
would start to cut back from the point where the water spills over into
the deeper outlet. This is fatal in any eresion control system, the field
ultimately becoming dissected by a series of uncontrollable eanyons.
Therefore it must be realised that the formation of the outlet channel
is exceedingly important and experience has sbown that very often the
suceess of the whole scheme depends upon the satisfactory functioning
of the main outlet. The channel constructed was in the form of a
broad ditch some 16 feet wide with a shallow V bottom. The gradient
of this varied from about 14 per cent. over the first 150 feet to about
10 per cent. at 150 to 300 feet, gradually decreasing till at approximately
900 feet it ran into a wide valley built up with erosion-deposited
material. This latter area will be planted with cane which will receive
the run-off water in such a greatly dispersed condition that no trouble
is envisaged regarding its disposal, particularly in view of the permeable
nature of this deep built-up soil.

In soil erosion control work it is now generally recognized practice
to form the main outlet channel about twelve months before the channels
are constructed. This enables it to be planted with grass or other soil-
holding plants in order that it may become well sodded and protected
hefore any water is diverted into it. This precaution, however, was not
possible in the present experiment without delaying the scheme for an
appreciable period. In view of the exploratory nature of the trial, it
was decided to protect this drainway by artificial methods. At the end
of each terrace a cheek dam was constructed across the main outlet by
placing fertilizer bags (160 1b, bags) filled with soil in arrow formation
pointing down hill (Plates 100 and 101). The location of these in relation
to the terraces and also that of some intermediate dams are shown in
Plate 98, The hags were let into the soil to prevent movement and
undercutting. Paspalum sods were planted beneath the uphill edges.
Between each check dam a double row of these sods was also planted
right across the outlet, at intervals of six to eight feet. These were
watered in to ensure a sucessful strike. A small vulnerable point above
the bend of the channel, which received run-off water from a road, was
p}fllnted ~with elephant grass and also bolstered with a check dam
( Plate 102),

Cultivation of the Area and Maintenance.

It should always be remembered that the construetion of terraces
alone should not be relied upon completely to control soil-washing in
cultivated areas. Contoured cultivation is also wecessary, and, in the
case of sugar cane, the fact that the planting rows wmay conveniently be
run on the eontour is of considerable value in veduecing run-off. In this
experiment, the cane will be planted parallel to the terraces, the first
row in each inter-terrace area being along the downhill margin of the
bank of the terrace immediately above. Since the slope is not uniform
the width of the strip between any two terraces varies throughout the
length. and in consequence, therefore, some short rows are nnaveidable
on the lower side. In order to avoid damage to the teyrace channelg
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Plate 101.
DowxNHILL VIEW oF CHECE DAMS 1Ny MAIN OUTLET CHANNEL.

and mounds, it has been decided that cane will not be planted withim
nine feet of the eentre of any channel. As previously pointed out, this
will result in the loss of about three rows of eane in eleven. This is
undesirabie, Dut neeessary in order to determine the stability and required
carrying capacity of this type of terrace. Actually, because of the broad,
shallow nature of echannel and mound, it would be possible to plant
cane, as far as soil suitability is econcerned, to within about 44 feet of
the centre of the channel. This would mean that only one row of cane
would be eliminated. Sufficient information may be available at
the time of ratooning to warrant an experimental planting of the two
additional Tows.

Plate 102.

ProTECTION, BY Mpans or ELEPHANT (GRASS AND CHECE DAy, OF VULNERABLE
PoinT WHERE MAIN OUTLET CHANNEL CHANGES DIRECTION.
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Because of the exploratory nature of the trial, no information is
yet available on the amount of maintenance that will be required on
terraces set out in this particular type of soil. Since it will presumably
be necessary to control weed-growth on channels and mounds, the nse of
some type of seraper weeder is envisaged. It is considered possible that
a blade mounted on a searifier frame may be adapted to destroy weeds
and at the same time carry out any reshaping that may be necessary.

TRENCH SILAGE.

The making of trench silage is a satisfactory method of conserving fodder for
drought reserves when it is to be kept for periods of a year or more, Nexf fo
stacking, ensiling in trenches requires the least capifal outlay. Omnee built in a suit-
able situation, trenches are long lasting, and although not quite as satisfactory as
tower silos, their use is an exceﬁent way of becoming familiar with the making and
feeding of silage.

For preference a high spot, where there is no danger of seepage or of under-
ground water lying, should be selected. BSueh g site ean be found on nearly every
farm, Avoid the heads of gullies and other depressions, The top of a ridge or
spur is a particularly pood site, especially if drainage can be obtained from the pit
at one end. Good drainage (so that water will not run into the pit) is the main
eonsideration, If this is available pits may be successfully construcfed on flat
eountry, but the site should not be sugject to flooding,

In inland distriets any ved soil will be suitable. Tn general, clay soils are
1;10 be]avoided ag they tend to erack and allow the entrance of air at the sides of
the silo.

When sheep are to he fed from fthe pit, it is an advantage to have fit as
cloge as practicable to the erop, to reduce the expense of ecutfing and carrying;
but on the dairy farm s position in proximity to the bails has more to commend
it, as ease of feeding is an important comsideration,

Size of Trench.

The present tendency is towards the making of small pits of 35 to 40 fons
capaeity. Iixtra eapacity is obtained preferably by lengthening the pit rather
than making it wider or ‘deeper. This facilitates filling and covering, and there is
less shrinkage. In addition, cutting on the small face exposed in a long pit leaves
less material exposed to the air. This is an advantage if a tremeh is opened, but
Tot completely emptied, at any time,

A pit to hold 35 tons shoula be 50 feef long at the top, 20 feet lomg af the
bottom, and 5 to 6 feet deep. It should taper from 9 feet wide af the top fo 8
feet wide at the bottom. A trench 80 fet long by 14 feet wide, 4 feet deep, holds
70 toms. It is geenrally hetter, however, to have two small trenches rather than
one big one, as filling and feeding out are facilitated.

The walls should be smoothly finished with a slight batter, to allow free
settling and ensure a eonstant dewnward pressure of the silage on the walls. By
this means there is efficient exclusion of air, and mould growth along the walls is
prevented.

An effcetive type of pit can he made on the side of a slope with a gradient
of about 1 in 10, the end of the trench on the up-side of the slope being given
a batter of 1 in 3, The other end is allowed to run out to ground level on the
down-side of the slope, this permitting of effective drainage and ease of filling,

The smallest satisfactory size of pit is about 20 tons capacity, while the
largest should not exceed 70 toms, In excavaling, it is safe to estimate the silage
capacity of a pit, as at the rate of 1 ton of silage for each 2 cubie yards
excavated below ground level. A good erop of wheat or oafs will eut between
4 and 5 tons of silage to the acre, while on the eoast Japanese millet will eub
about & to 10 tons, and maize between 12 and 25 tons to the acre. Usnally the
vield of silage from a maize erop would lie between 15 and 20 tous, and the
j'iold from Saccaline sorghum is generally a little lighter. =
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Blaék Rot (“Rust”’) on Cabbages and

Cauliflowers.
J. E. C. ABERDEEN, Pathologist, Seience Branech.

BLACK rot has eaused very severe losses in early cauliflowers this year.

Many growers are not aware of the caunse of this disease or the
control measures that may be taken to reduce losses, and so the following
notes are published for their information and future use.

The disease may oceur on either cabbages or cauliflowers. The name
black rot by which it is known throughout the world is in some ways
misleading to the grower, because the most obvious symptom is the occur-
rence of yvellow-brown areas around the edees of the older leaves. These
lsaves later fall off, but similar diseased areas will appear progressively
an the younger leaves as the disease advances. This appearance has lead
to the disease being known as ‘‘rust’’ to some farmers. On further
development, if the diseased leaf is broken dark strands will be seen in
the main vein of the leaf, and later still, similar black stands appear in
the main stem, A striking fact about this disease is the rapidity of
spread after a spell of rainy weather, So striking is this that the rain
is often regarded as being the eause of the disease.

The true facts in the development of this disease are that it is caused
by partieular bacteria whose growth and multiplication is favoured by
very warm weather. In addition, to enable it to spread, it must have
abundant moisture, preferably wind-blown showers. The period of the
vear when these conditions are best fulfilled is from late Janunary to the
end of March, so the main epidemics are amongst the ‘‘early’”
cauliflowers and cabbages.

The more obvious symptoms as deseribed above do mot become
common until the wind and rain commence transferring the bacteria
from one plant to another. The disease first enters the crop either
through the seed or from the soil. In the case of the soil, the carryover
is considered to be principally in the cabbage and cauliflower trash
that is rotting in the soil, and possibly in the soil itself.

In considering the aspect of infection from the soil, attention should
be focussed on the seed-bed, as conditions favourable for spread of the
disease are more likely to oceur there than in the field and there is a
very large concentration of plants in a small area. It is estimated that
it takes fwo to three weeks from the time of infection before any definite
symptoms appear on an infected leaf. Consequently the disease would
rarely be seen in the seed-bed even if the spread had been active in
that period of the plant’s growth.
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Control.

Spraying of the erop in the field is unsatisfactory, so control
measures are confined to (1) treating the seed, (2) ensuring a disease-
free seed-bed. The evidence this year strongly suggests an original
seed infection, so seed treatment is particularly emphasised.

The most successful treatment is to immerse the seed in water at
a temperature of 122 deg. F. for thirty minutes. Disinfection with
corrosive sublimate using a strength of 1-1,000 for thirty minutes may
also be used, but this method is not considered quite so effective as the
hot-water treatment.

In selecting areas for seed-beds most growers take such precautions
as using land where cabbages or cauliflowers have mnot grown before,
but it seems that more definite steps must be taken and fhe seed-bed
actually treated by either fire or formalin, and then reasonable precau-
tions taken not to introduce untreated soil into the beds on rakes and
other implements. Details of these methods of treatment are readily
ohtainable from the Department if required.

FODDER CONSERVATION.

Some useful and interesting information on the amount of labour involved
and the cost of construeting and filling a trench silo on his property has been
supplied by Mz, A. Cockerill of Mulgeldie,

Mr. Cockerill writes that he had the treneh made by contraect with wodern
earth-moving equipment at a cost of £22 10s. The dimensions at the top are
110 feet long by 12 feet wide, and at the bottom 38 feet long by 10 feet wide.
The depth is 8 feet. A caleulation shows that the capacity of this trench at ground
level is 1202 tons; but Mr. Cockerill has filled if higher than this and has consolidated
the ensilage with a fractor, so that lie should have an actual tonnage greater than
this.

To fill the french, Mr, Cockerill grew 10 aeres of saccaline. The land had
two ploughings and harrowings, and the seed was sown with a combine at 10 Ih.
to the ncre. The corp was cul with a tractor-mower when 10 feot high. It tcok
280 man-hours fo A1l the trench, 15 hours fo place 15 loads of grass over the
saccaline, and another 40 hours fo seoop a good layer of goil over the whole lot.
Tl_}.;.‘. crop was carbed to the trench with a ton truck. The total mileage was 162
miles.

(osts are set out by Mr. Cockerill as follows:—

LRSIl

Construetion of french A5 s i s w22 100 0
Ploughing and harrowing twiee at £1 per acte each time 20 0 0
Seed and sowing .. i = S e W g 6
Cartage, 162 miles at 8d per mile o 5 8 0
Labour, 350 hours at 2s. per hour £ L ot e 10000
Mowing, 10s. per acre 5 0 0
£91 19 6

He has therefore laid down at least 120 tons of emsilage at a reliably estimated
cost of ahout 158, per ton. Mr. Coekerill estimates the value of the silage at £2 per
ton, but his neighbours variously value it at £4 to £8 a ton. The poinf of interest,
however, apart from the value, is that he has insured limself against loss of his
herd im any future dry season.

10
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Fertility and Infertility of Sheep.

G. R. MOULE, Officer-in-Charge, Sheep and Wool Braneh,

INTRODUCTION.,

STR.[(_,‘TLY speaking, fertility refers to the capacity of any species of
— animal to reproduce. Infertility infers that the animals are
incapable of producing offspring. In the sheep areas of pastoral Queens-
land, however, the use of these words has been corrupted and the level
of the fertility in a flock is often gauged by the percentage of lambs
marked to ewes mated. This is rveally a crude measure of the floek’s
reproductive rate in a particular year.

In this article, many factors influencing the reproductive rate of
sheep, besides fertility and infertility of ewes and rams, are discussed.
The importance of a high reproductive rate in flocks cannot be over-
emphasised. The average useful life of a sheep is not long, and accord-
mgly every breeding flock must replace itself completely in about five
years. Droughts have taken heavy tolls of the sheep population in
Queensland. On more than one oceasion, woolgrowers have been called
upon to rebuild their flocks. Under these cireumstances a high rate of
reproduction is essential.

The gross rate of reproduction in a flock is governed by (1) the
number of seasons during which the ewes are mated; (2) the yearly
death rate of breeding ewes; and (3) the percentage of ewe lambs
marked to ewes mated.

A more eorrect measure of the reproductive rate considers the
replacement of breeding ewes; that is, cognizance must be taken of the
proportion of losses amongst ewe lambs before they reach sexual
maturity. This is sometimes referred to as the net reproductive rate,
and it influences the rapidity with which flocks ean be rebunilt after
severe drought losses, the age at which ewes may be cast and the degree
of selection which might be practised amongst young ewes.

Recognised methods of good sheep husbandry necessitate the regular
and systematic ‘‘culling’” of the young sheep in order that any animals
which do not conform to reasonable standards of breed type, or which
are likely to be indifferent wool producers, might be removed from the
flock. Beeause of a low reproductive rate amongst their flocks many
wool-growers, particularly those in north-western Queensland. are unable,
in a large number of years, to cunll their sheep. This in itself may
hinder an improvement in the efficiency with which wool is produced.



1 May, 1948.] QUEENSLAND AGRICULTURAL JOURNAL. 275

THE FERTILITY OF EWES.

The Process of Reproduction.

The main organs of reproduction in any female animal are the
aterus (the womb or breeding bag) and the ovaries. In ewes the
ovaries are small bodies each about the size of a large green pea. The
uterus is a small museular bag capable of great expansion and is shaped
somewhat like a pair of riding trousers. It has a body and two fairly
long horns. From these, fine tubes, known as the Fallopian tubes, lead
towards the ovaries on their respective sides. The Fallopian tubes are
not eonnected to the ovaries but terminate in a small funnel just near
them. The body of the uterus is eontracted into a narrow neck, known
as the cervix, just where it joins on to the upper end of the vagina,
which is commonly known as the “‘breeding passage.’’

The ovaries are important because they form a minute egg, known
as the ovum. This has the capaecity, under certain circumstances, of
developing in the uterus into a new individual. The ovary is also respon-
gible for the elaboration of hormones, which eirenlate in the blood.
These play an important part in the maintenance of pregnancy and in
the development of the characters assoeiated generally with femininity
of ewes.

Changes take place in the ovary and these are bound up with
the formation and liberation of the ovum. When liberation oceurs, the
shed ovum finds its way slowly down the Fallopian tube into the uterus,
which it reaches in about 70 hours. At about this time the ewe experi-
ences a period of sexual desire known as oestrus or heat and she will
permit service. In most cases oestrus lasts for about 24 hours, though
there is some variation. The ovum is shed towards the end of oestrus.
During service the ram deposits semen in the upper end of the vagina
and near the cervix.

The semen consists of a very large number of minute organisms,
known as sperm, suspended in a special fluid seereted by some of the
glands associated with the reproductive organs, The sperm swim through
the narrow opening in the neck of the uterus and continue on until they
reach the tip of the horns within about five hours after being deposited
in the breeding passage. They then ascend the Fallopian tubes. The
first sperm to meet with the ovum fuses with it, and at this stage
fertilization is said to have taken place. It is from the fertilized ovum
that the new lamb develops. If two ova are shed at one time and both
ave fertilized the ewe has twins. Fertilization usually takes place when
the ovum is about two-thirds of the way down the Fallopian tube. After
fertilization the ovum develops a thickened coat about itself and in most
cases this prevents other sperm from entering. The fertilized ovum
moves down the remaining portion of the Fallopian tube and enters the
uterus, Fertilization is followed by a period of rapid cell diyvision and
hefore long the ovum attaches itself to the lining of the uterus. As
development takes place a set of membranes, known to most stockmen
as the ‘“water-bag,”’ is formed. The membranes perform a number of
functions, which include establishing close contact with the lining of
the uterus, thereby ensuring that the embryo is well fed. They also
secrete a hormone which has an important bearing on pregnaney and
affords a certain amount of protection to the developing young.

It is usually stated that the gestation period for ewes (that is, the
time from fertilization of the ovum until b