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The Cattle Poisoning Sawfly. 1, Male . la, Antenna of male. 2, Female. 
2a, Antenna of female . 2b, Groove containing ovipositor, etc. 2c and 2d, 
Parts of ovipositor. 3, Egg. 4, Ribbon of egg cells in leaf tissue. 4a, Eggs 
exposed. 5, Larva. 6, Larva in cocoon in sandy soil. 6a, Larva removed 
from cocoon before pupation . 
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The life of the adult insects is in 
all probability very short, and as they 
are easily susceptible to low tempera-
tures, a cool change may be respons-
ible for the deaths of large numbers . 

The Egg. 
The eggs are deposited by the 

females in the leaves of the silver-leaf 
ironbark, young but well-formed leaves 
being preferred . When egglaying, the 
female settles astride a leaf and by 
using its saw cuts a cleft for each egg 
in the edge of the leaf . The eggs are 
laid side by side, and as many as 12 
or even more may be deposited on the 
one leaf. In colour the egg is a 
delicate pale green, and in shape is 
somewhat oblong. The incubation 
period, according to pastoralists, is 
about three weeks, but dry conditions 
may delay hatching and if prolonged 
will kill the egg . 

The Larva . 
On hatching the tiny larvae move to 

the edges of the leaf on which they 
were born and feed on it . This colony 
formation gradually lessens as the 
larvae grow ; the groups split up, and 
large larvae may frequently occur 
singly . In colour the larvae are pale 
green to yellowish, with reddish-vel-
low heads, and the body gradually 
tapers at the rear to a blunt point, 
which is surmounted by a long, black, 
spiky appendage . The back is speckled 
white, the white spots being raised 
and very conspicuous on the darker 
front segments. 
When 

	

disturbed, 

	

the . individual . 
larvae elevate the hind end of the body, 
curving the spike in an awe-inspiring 
manner . They feed voraciously, and 
a few well-grown specimens will 
rapidly consume a leaf. Under normal 
conditions full growth is reached in 
the late winter and early spring, and 
in this stage the spike at the rear has 
been lost . The full-grown larvae 
descend the trees and pupate . 

The Pupa . 
Pupation occurs in the soil usually 

around and close to the trunk of the 
tree on which the larvae have been 
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feeding. The depth at which pupation 
takes place is probably dependent to 
a large extent on the type of soil. In 
sand, for example, pupae may be found 
10 inches or more below the surface. 

Once in the ground the larvae con-
struct cocoons from the surrounding 
earth, gumming the earth particles 
together to form an oval and compact 
shell . In the heavier soils the cocoons 
are bunched together in solid blocks, 
whilst in sandy soil it is unusual to 
find any large number of cocoons 
occurring together, single isolated 
specimens being frequent. Once the 
cocoons are formed the larvae pass into 
the pre-pupal stage, each larva lying 
shrunken and curved within its earthen 
home . This stage is thought to occupy 
most of the period spent below the 
earth . Eventually the pale greenish 
pupa . is formed, with the wings and 
other appendages visible and tightly 
packed against the body . 

HOST PLANTS OF THE 
SA'WFLY . 

As mentioned before, the sawfly has 
a definite preference for a certain type 
of vegetation . Of several species of 
trees on which the sawfly has been 
found feeding, it seems that silver-
leaf ironbark is the main host for the 
female sawfly. It is, also likely that 
the fly lays her eggs on narrow-leaf 
ironbark and black ironbark. Larvae 
found on trees such as bloodwood, 
gum-topped box and Nloreton Bay ash 
probably arrive there in the quest for 
food after having stripped all the iron-
barks in the, vicinity . 

Looking out over infested ridgy 
ironbark country, brown strips of 
denuded trees can be seen running for 
miles . These swathes merge into areas 
which are still green with eucalyptus 
leaves either passed over by the female 
sawfly or carrying eggs ready to 
release voracious larvae in the very 
near future . 
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HOW CATTLE OBTAIN THE 
LARVAE. 

As the leaves are stripped and the 
food supply is thus reduced, the larvae 
begin to descend to the ground in huge 
numbers . It is thought that a tem- 
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Plate 2 . 
Larvae of the Sawfly. 

perature effect may also be involved, 
the larvae becoming progressively more 
exposed to sunlight as they devour the 
leaves. Thus, hot weather during the 
early spring is liable to initiate stock 
losses as many larvae, unable to with- 
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stand exposure any longer, drop to 
the ground beneath whilst others 
manage to crawl down the trunk . 

Once on the ground the larvae may 
crawl to the tree trunk again or else 
ascend grass, weeds and saplings 
growing beneath the tree . In the cooler 
parts of the day, the migration is 
upward and the larvae are once again 
seeking food. Thus, there ensues an 
upward and downward migration of 
larvae which goes on for at least three 
weeks and which ends either in pupa-
tion or in death from starvation at 
the foot of the tree . 

Should the latter take place, the 
larvae form a compact heap, generally 
on the sheltered side of the tree, the 
size of the heap depending of course 
on the number of larvae present . For 
instance, under a large ironbark the 
mass may measure up to two feet 
across by about a foot deep . This heap 
of dead larvae rapidly putrifies into a 
black, decayed, jelly-like mass which 
gives off a most objectionable odour . 

The very nature of the unpleasant 
material eaten makes saw fly poisoning 
a most unusual disease . It is probable 
that cattle are introduced to the taste 
of the insect when the grass under 
infested trees becomes laden with the 
caterpillars in a season when there is 
insufficient food for the sawfly 
population. Once a liking is acquired, 
the large numbers available at the 
base of the trunk are investigated and 
soon cattle are greedily consuming 
not only live larvae but the black, 
jelly-like remains . Competition may 
be high among the animals for this 
abnormal food and they have been 
seen to run in mobs from tree to tree 
fighting and horning in an attempt to 
obtain more of the material which 
can in a short time cause their death . 

One might ask why cattle often 
apparently surrounded by feed in 
abundance develop a craving for such 
repulsive food . The idea that 
depraved appetite amongst cattle is 
due to some dietary deficiency is not 
new. Our present knowledge lists 
phosphate deficiency as a major cause 
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of cattle exhibiting depraved appetite, 
and animals deficient in this mineral 
can often be seen chewing bones, 
browsing off trees, chasing pieces of 
paper and licking the soil along creek 
banks . 

It is felt, however, that other 
deficiencies may sometimes be involved, 
such as protein lack. The danger 
period for sawfly is often before the 
summer rains, when the pasture is 
dry and consequently has a very low 
protein content . It has been shown 
that sawfly larvae contain over 40 per 
cent . protein, which could possibly 
make the caterpillars more attractive 
for stock . This may be important 
from a control point of view and is 
discussed in a later part of this article . 

SYMPTOMS AND 
POST-MORTEM APPEARANCE. 

Affected beasts may become highly 
excited and adopt a high stepping 
gait similar to that of a blind animal . 
Other cattle, however, suffer a general 
and progressive weakness, appearing 
too depressed to feed . These may 
linger for some time and present an 
emaciated, tucked-up appearance, with 
loss of hair (especially around the 
head), red nose, and serum discharge 
from the ears . Those critically 
affected die in sometimes as short a 
time as two days . Some survive, but 
once an animal is down there is little 
hope of recovery . 

Temperatures were taken of two 
acutely affected cattle in an outbreak 
in 1954 near Eidsvold . One taken 
immediately before death gave a read-
ing of 104'8°F . and the other immedi-
ately before death was 105°F . Both 
these temperatures are between two 
and three degrees above normal . This 
presents another unusual feature of 
the disease, as in most poisonings 
there is little change in body tempera-
ture . Post-mortem examinations do 
not show any particular organic 
changes which are peculiar to saw fly 
poisoning . The organ chiefly affected 
is the liver, where the liver cells are 
rapidly destroyed by the poison 
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released by the sawfly larvae. It may 
become congested with blood, as do 
other internal organs such as the 
lungs, gall bladder and abomasrun 
(fourth stomach) . All tissues of a 
young Hereford heifer autopsied by 
the writer were jaundiced (stained 
yellow) because of the excessive liver 
damage . Invariably sawfly larvae or 
larval heads are found in the digestive 
tract, the main sites being all four 
compartments of the stomach . The 
walls of the fourth stomach are fre-
quently pitted and may tear easily, 
sometimes before death. 

CONTROL. 
Treatment of affected cattle in our 

present state of knowledge is not 
feasible . Control therefore must be 
directed to eradication of the sawfly 
or to removal of the reason for cattle 
eating the rotting larvae . 

Countering the Sawfly. 
Control of the sawfly itself is 

fraught with difficulties and the appli-
cation of measures which have proved 
of value in the control of other insect 
pests does not appear possible . 
The destruction of opossums in the 

sawfly area is said to have brought 
about the disastrous increase in num-
bers of sawfly larvae since the begin-
ning of the century . It has been 
observed that these animals favour 
the young foliage of the sawfly host 
tree-the silver-leaf ironbark-and at 
one time were so numerous as to 
render the foliage quite scanty . It is 
known that the opossum destroys the 
larvae and by its feeding habits limits 
the chances of the adult female 
depositing her eggs . An increase in 
the population of this marsupial 
would help in reducing the saw fly 
menace. 

Unfortunately, birds do not seem 
to acquire a taste for the caterpillars 
and in any case insectivorous ones are 
by no means plentiful throughout this 
ironbark country. 

Immediately losses from sawfly are 
experienced the owner should endeav-
our to shift his cattle to a safe area- 
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that is, a part of the property where 
there are no ironbarks or where there 
is no larval infestation . Whilst the 
destruction of all the silver-leaf iron-
bark trees by ring-barking may pre-
sent a practically hopeless task due to 
the fact that these trees predominate 
on many large stations, the applica-
tion of this method of control to 
smaller holdings has been successful. 
On the larger runs, the ringbarking of 
small fenced areas to be held in 
readiness could be carried out and 
would be a decided advantage in an 
emergency . 

Treating Deficient Cattle . 

1 . Phosphorus Deficiency. 
There is no reliable evidence that 

sawfly poisoning is associated with 
phosphate deficiency, but where such a 
deficiency exists with associated 
depraved appetite, the supplying of a 
supplement would be justified on gen-
eral grounds. 

On properties where a known phos-
phate deficiency exists the problem 
should immediately be attacked by the 
provision of supplements containing 
this mineral . It is felt that phosphate 
deficiency in varying degrees is very 
widespread and that cattle of normal 
healthy appearance may at certain 
times suffer from a deficiency which, 
though not enough to provoke a 
"deficient appearance," may cause an 
abnormal appetite to be developed . 

Phosphate supplementation can be 
carried out in two ways . 

Licks in covered troughs containing 
sterilized bone meal and salt in pro-
portions determined by the palatability 
of the mixture can be provided . The 
important constituent of such a mix-
ture is the bonemeal, but unfortun-
ately its taste is repugnant to some 
cattle . The salt is for palatability 
and the quantity used in the lick is 
governed by the enthusiasm with 
which the stock use the mixture . 
Molasses is useful to increase palata-
bility, but only where licks are being 
replenished regularly, as it has a tend-
ency to ferment and so spoil the mix. 
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ture . A suggested ratio for the con-
stitution of the first lick with which 
the cattle are provided is salt 2, bone-
meal 1 ; this should be changed gradu-
ally to salt l, bonemeal 2, if possible, 
An important point is that the lick 

should be provided at all times except 
during the wet season in order to 
ensure a constant normal phosphate 
status for the beast. 

Possibly the ideal method of phos-
phate supplementation will prove to 
be by means of an ingenious device 
invented by a Queensland Stock 
Inspector . This device is fitted to a 
pump and adds water in which phos-
phate has been dissolved from super-
phosphate at a rate proportionate to 
the rate at which the pump is pump-
ing drinking water for stock from a 
bore or dam to a reservoir . The con-
centration of phosphate to be added 
to the water is regulated beforehand, 
according to the needs of the cattle . 
As can be seen, the chief advantage 
of this method is that all cattle receive 
phosphate in approximately equal 
amounts . This method can only be 
used where access to water is limited . 

2 . Protein Lack. 
In most of the grazing areas a 

rapid deterioration of the pastures 
takes place in April and May, and 
in an average year the grass is brown 
and dry for about six months . The 
protein content of such grass is often 
as low as 2 per cent., which does little 
to meet the requirements of the pas-
ture-fed animal . 

Starting from when the grass has 
gone to seed, the provision of a pro-
tein concentrate such as meatmeal or 
linseed meal which, added to the lick, 
gives a digestible protein content of 
between 10 per cent. and 15 per cent . 
in the mixture, may be useful . To 
achieve this level, 1 part of protein 
meal should be mixed with 3 parts of 
bonemeal/salt lick . Once again, some 
trouble may be encountered with 
regard to the palatability of the lick 
and a certain amount of ingenuity 
and experimentation is needed to 
induce the stock to take it . 

RESEARCH. 

Laboratory experiments were eon-
ducted at the Animal Research Insti-
tute at Yeerongpilly during the saw-
fly season in 1954 . It was shown that 
the live larvae contain a powerful 
toxin capable of killing ruminants, 
and it is hoped by further work with 
sawfly larvae to ascertain the chemical 
identity of this toxin . This informa-
tion can be used to understand the 
pathological process whereby the beast 
succumbs to the poison and may 
eventually lead to the development of 
an antidote for sawfly poisoning in 
cattle. 
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Brucellosis-Tested 

A. P . and N. Beatty, "Deepdene," Barambah 
road, Nanango 

S. Cochrane, "Stanroy" Stud, Felton 
G . Handley, "Handleigh" Stud, Murphy's 

Creek 
J . L . Handley, "Meadow Vale" Stud, Lockyer 
O'Brien and Hickey, "Kildurham" Stud, 

Jandowae East 
G . C . Traves, "Wynwood" Stud, Oakey 
Westbrook Farm Home for Boys, Westbrook 
M . K . Collins, "Kennington" Stud, Underwood road, Eight Mile Plains 
H.M . State Farm, "Palen" Stud, Palen Creek 
A . R . Ludwig and Sons, "Beau View" Stud, 

Beaudesert 
H. H, Sellars, "Tabooba" Stud, Beaudesert 
D . T . Law, "Rossvill" Stud, Trouts road, 

Aspley 
R. H . Crawley, "Rockthorpe" Stud, via 

Pittsworth 
F . R . J . Cook, Middle Creek, Pomona 
Mrs. I . M . James, "Kenmore" Stud, Cambooya 
H. L . Stark, "Florida," Kalbar 
J . H . N . Stoodley, "Stoodville," Ormisten 
H.M . State Farm, Numinbah 
V. G . M. and A . G . Brown, "Burdell," 

Goovigen 
N. F. Cooper, Maidenwell 
R. H . Coller, Tallegalla, via Rosewood 
E . J . Clarke, "Kaloon" Stud, Templin 
M . G . and R . H . Atkins, "Diamond Valley" 

Stud, Mooloolah 

Large 
H. J . Franke and Sons, "Delvue" Stud, 
Cawdor 

Garrawin Stud Farm Pty . Ltd ., 657 Sandgate 
road, Clayfield 

J . A. Heading, "Highfields," Murgon 
K. B . Jones, "Cefn" Stud, Piltou R . Postle, "Yarralla" Stud, Pittsworth 
B . J . Jensen, "Bremerside" Stud, Rosevale, 

via Rosewood 
E . J. Bell, "Dorne" Stud, Chinchilla 
L. C . Lobegeiger, "Bremer Valley" Stud, 
Moorang, via Rosewood 

H . R . Gibson, "Thistleton" Stud, Maleny H.M . State Farm, Numinbah 
K . A. Hancock, "Laurestonvale" Stud, Murgon 
V . P . McGoldrick, "Fairymeadow" Stud, 

Cooroy 
S . T . Fowler, "Yenstan" Stud, Pittsworth 
G . J. Hutton, Woodford 
H. L . Larsen, "Oakway," Kingaroy 

Tamworth . 
S . Kanowski, "Miecho" Stud, Pinelands N . R . Potter, "Actonvale" Stud, Wellcamp 
D . F . L . Skerman, "Waverley" Stud, Kaim-

killenbun 
A . C. Fletcher, "Myola" Stud, Jimbour 
Salvation Army Home for Boys, "Canaan" 

Stud, Riverview 
A . J . Surman, "Namrus" Stud, Noble road, 

Goodna 
Department of Agriculture and Stock, Regional 

Experiment Station, Kairi 
E . C . Phillips, "Sunny View," M.S. 90, 

Kingaroy 
F . N . Holes, Kerry road, Beaudesert 
T . A . Stephen, "Withcott," Helidon 
W . F . Kajewski, "Glenroy" Stud, Glencoe 

Swine Herds (As at 12th August, 19551. 

Berkshire. 

British Large Black. 
H. W . Naumann, "Parkdale" Stud, Kalbar 

W . F. Ruble, "Felbrie" Stud, Kalbar 
L. Puschmann, "Tayfeld" Stud, Taylor Dr. B . J . Butcher and A . J.Parnwell� "Hartley Grange" Stud, 684 Logan Road, Greenslopes 
C . E . Edwards, "Spring Valley" Stud, Kingaroy 
G. McLennan, "Murcott" Stud, Willowvale 
H. M . Wyatte, "Deepwater" Stud, Rocky 

Creek, Yarraman 
C . F. W . and B . A. Sheliback, "Redvilla" Stud, Kingaroy 
R. J . Webber, "Webberberry" Stud, 86-Caxton st ., Petrie Terrace J. C . Lees, "Bridge View" Stud, Yandina 
F . Thomas, "Rosevale" Stud, M.S . 373, . 

Beaudesert A . C . Fletcher, "Myola" Stud, Jimbour 
Q.A.H .S . and College, Lawes 
E . F . Smythe, "Grandmere" Stud, Manyung, . 

Murgon 
The Marsden Home for Boys, Kallangur 
117 . F . Callaghan, Lower Mount Walker, via . 

Rosewood 
J . B . Lotz, M.S . 794, Kalbar G . J. Hutton, Woodford E . R . Kimber, Coalstoun Lakes K, B . Jones, "Cefn" Stud, Pilton A. J. Potter, "Woodlands," Inglewood 
Regional Experiment Station, Hermitage L . Pick, Mulgeldie 
J . W. Bukowski, "Secreto" Stud, Oxle' 

White. 
N . E . Meyers, Halpine Plantation, Kallanrur-
Dr. B . J. Butcher and A . J. Parnwell, 684 
Logan road, Greenslopes 

G . I . Skyring, "Bellwood" Stud, via Pomona. 
O. J. Horton, "Manneum Brae" Stud, 
Manneum, Kingaroy 

F . K . Wright, Narangba, N. C . Line 
O . B . Vidler, Manneum, Kingaroy 
K . F . Stumer, French's Creek, Boonah 
Q.A.H .S. and College, Lawes 
R . S . Powell, "Kybong" Stud, Kybong, roaa 
Gympie 

S. and S . Ouglitchinin, "Pinefields," Old 
Gympie road, Kallangur 

C . Wharton . "Central BurnPtt" Stud, Gayndah 
S . Jensen, Rosevale, via Rosewood 
Kruger and Sons, ' Greyhurs,°' Goombungee, 
V. V . Radel, Coalstoun Lakes 
H. R . Stanton, Tansey, via Goomeri 

L . Herbst, "Hillbanside" Stud, Bahr Scrub,. 
via Beenleigh 

H.M . State Farm, Numinbah 
more, via Murgon 

Dr . B . J. Butcher and A . J . Parnwell, 684-
Logan road, Greenslopes 

G . H . Sattler, Landsborough 
F . Thomas, "Rosevale" Stud, M.S . 373, . 

Beaudesert 
H . J . Armstrong, "Alhambra," Crownthorpe, . 
Murgon 

Q.A.H .S . and College, Lawes 
R . H. Coller, Tallegalla, via Rosewood 
A . J. Potter, "Woodlands ." Inglewood 
P . V . Campbell, "Lawn Hill," Lamington 

Wessex Saddleback . 
W . S . Douglas, "Greylight" Stud, Goombungee 

	

M. Nielsen, "Cressbrook" Stud, Goomburra 
J. Gleeson, "Iona Vale" Stud, Kuraby 

	

G. J . Cooper, "Cedar Glen" Stud, Yarraman " 
C . R . Smith, "Belton Park" Stud, Nara 

	

'Mrs . R . A . Melville, "Wattledale Stud," Been- 
H . H . Sellars, "Tabooba" Stud, Beaudesert 

	

leigh road, Sunnybank 
H . Thomas, "Eurara" Stud, Beaudesert 

	

A. J . Stewart, "Springbrook," Pie Creek road, 
D . T . Law, "Rossvill" Stud, Trout road, 

	

Gympie Aspley 

	

S. and S. Ouglitchinin, "Pinefields," 
J. B . Dunlop, "Kurrawyn" Stud, Acacia road, 

	

Gympie road, Kallangur 
Kuraby 

	

A. J. Hicks, M.S . 98, D_grlington, 
F . K. Wright, Narangba, N. C . Line 

	

Beaudesert 
R. A. Collings . "Rutholme" Stud, Waterford Kruger and Sons, "Greyhurst," Goombungee-
W. R . Dean, "Trelawn," Tandur, via Gympie 

Old 
via 
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The Supplementary Feeding of Sheep 
in Queensland. 

Part 5 . SUPPLEMENTARY FEEDING IN PRACTICE. 

The young sheep are most important 
from the long-term viewpoint . The 
way they are fed during the early 
growing stages of their life influences 
the way they grow and the weight of 
-wool they will cut during each year 
of their life . Ewes can be valuable 
producers of both wool and lambs . 
Any money spent on rams to keep 
them in order could quite easily be 
repaid many times over . Therefore, 
the weavers and the maiden ewes . 

By G. R. MOULE, Director of Sheep Husbandry. 

The questions that have to be 
answered before you commence a pro-
gramme of supplementary feeding 
are :- 

(1) Which sheep will I feed? 
(2) When will I start feeding? 
(3) What feeds will I use? 

(4) How will I feed them? 

Which Sheep to Feed . 
There are seldom any difficulties in 

deciding on the sheep to feed . 
Obviously you will choose those that 
are likely to be most productive from 
both the long-term and the short-term 
point of view . You may also have 
to feed a supplement to those sheep 
that are most likely to be affected bY 
any special deficiencies. 
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ewes that are in lamb or that are 
lambing, and the rams, are the sheep 
to give a supplement . 

When to Start Feeding. 

"Too little too late" is one o£ the 
worst mistakes you can make. If 
you can't move your sheep on to fresh 
country, it is better to start feeding 
a supplement as soon as the sheep 
start to lose condition after the grass 
has dried off and lost its nutritive 
value . Even if rain is unlikely for 
some months, it may be better to 
start feeding. Doing so could help 
the sheep maintain their bodily 
strength and condition and promote 
wool growth . It can also ensure 
that more ewes and lambs survive and 
that a higher proportion of weavers 
is reared. Above all, it assists the 
sheep in obtaining the available nutri-
ments from the dry fibrous grass and 
prevents the sheep from getting weak . 
This means they are in better order 
to enter a drought should one develop . 

This, in turn, could be of consider-
able benefit if it were necessary to 
move the sheep to agistment . It is 
cheaper to keep sheep strong by giving 
them a little feed than it is to feed 
weak sheep until they are strong . It 
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also enhances their sale value should 
it become necessary to reduce the 
flock. 

What Feeds to Use . 

Three factors will influence the 
supplementary feed you choose :- 

(1) What do the sheep particularly 
need? 

(2) What is available? 
(3) What are the comparative costs 

of the nutriments in the feeds 
that are available? 

There is no point in giving sheep 
licks or supplements containing large 
amounts of lime or phosphorus if, 
their diet does not lack these minerals. 
Similarly, there is no point in giving 
them energy-rich or vitamin-rich foods 
if the grass provides enough energy 
and vitamins . 

Lack of protein is usually the first, 
and it can be the most important, 
deficiency sheep experience in pastoral 
Queensland . Therefore, the feeding 
of protein-rich supplements is always 
worthy of early consideration. 
Vitamin A deficiency may also affect 
rams and weaners some time after the 
grass becomes dry . At this time the 
feed may be short of lime too, and 
this in turn may hinder the develop-
ment of normal teeth . 

Finally, the grass may not supply 
sufficient energy, so necessary for sheep 
that have to forage over large pad-
docks and that have to keep themselves 
warm as well as carry on the vital 
functions of breathing and digesting 
their food . 

Even when the feed is green it may 
contain insufficient copper and cobalt, 
those two essential minerals that are 
so necessary for the production of 
normal red blood cells and the growth 
of sound, well crimped wool . 

These particular requirements will 
be dealt with later, but in choosing 
a supplement every effort should be 
made to provide the sheep with the 
things they need most. 
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However, the financial aspects of 
price and availability of foodstuffs 
suitable to feed as a supplement have 
also to be considered . 

The foodstuffs available as sheep 
feed can be divided into two classes 
roughages and concentrates . 

The roughages include silage and 
the hays and chaffs ., Generally it is 
uneconomical to feed the roughages 
unless they are "home-grown" . When 
they are produced on a property they 
usually provide the cheapest nutri-
ments . The crops from which they 
were cut may also provide additional 
grazing at what could be a difficult 
time of the year, or for a particular 
line of sheep that need extra nourish-
ment . Where they can be grown and 
conserved, crops are the best form of 
insurance against drought, as well as 
the best fodder to use as a supplement. 

The concentrates include the grains 
and the meals, which are mainly 
manufacturers' by-products . 'They are 
called concentrates because they are 
far richer in nutriments than the 
roughages . Concentrates frequently 
cost a little more to buy than rough-
ages, but when the landed costs are 
considered in relation to their nutritive 
content, concentrates provide the 
cheapest supplements . 

The concentrates most readily avail-
able in Queensland are maize, grain 
sorghum, wheat, oats, barley, meat-
meal, bloodmeal, linseed meal, cotton-
seed meal, peanut meal, coconut meal 
and liver meal . Table 1 summarises 
the particular attributes of most of 
these feeds . 

Manufacturers' by-products, such as 
meatmeal, linseed meal, cottonseed 
meal, peanut meal, liver meal and 
blood meal, contain more of the things 
sheep need than do the grains . 

For the purpose of drought feeding 
most of them are of about the same 
value to the sheep . Oat grain does 
not contain quite so much nutriment 
as the other grains, but it has other 
attributes . All of the grains contain 
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insufficient minerals and their value 
to sheep is enhanced if finely ground 
limestone is added to them . 

For supplementary feeding, how-
ever, the manufacturers' by-products 
have obvious advantages . They are 
rich in both protein and energy, and 
most contain adequate minerals. Not 
all are palatable to sheep, and this can 
be helpful in actual feeding practice . 
In supplementary feeding you wish 
each sheep to get 1 or 2 oz . each day. 

RELATIVE PRICE PER POUND YOU CAN PAY FOR DIFFERENT 
COMPARABLE AMOUNTS OF NUTRIMENT. 

VALUE OF VARIOUS CONCENTRATES . 

TABLE 1. 

TABLE 2. 

If they do not relish the supplement 
offered to them, you have a better 
chance of restricting their intake once 
you get them eating. 

When you buy fodder for supple-
mentary feeding the cost of the actual 
nutriment it contains is important. 
The amount you can afford to pay 
for each of the foodstuffs most 
commonly used for supplementary 
feeding is shown in Table 2. 

Pence per lb . 

FODDERS TO BUY 
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Feed . Protein 
Content. 

Energy 
Value. 

Mineral 
Content . 

Palatability 
to Sheep. Feeding Methods. 

Meatmeal . . . . Very high Very high Very high Poor . . Trough - fed, 
mixed with 
some palatable 
food 

Bloodmeal . . Very high High . . Low . . Poor . . Trough - fed, 
mixed with 
some palatable 
food 

Cottonseed Meal . . Very high Very high High . . Fair . . Trough-fed 
Peanut Oil Meal . . Very high Very high High . . Good . . Trough-fed 
Linseed Oil Meal . . Very high Very high High . . Good . . Trough-fed 
Coconut Oil Meal . . High . . Very high High . . Good . . Trough-fed 
Wheat . . . . Moderate Very higl : Low . . Very Rolled and 

to fair good trough-fed and 
intake con- 
trolled 

Oats . . . . Moderate Very high Low . . Very Trough-fed 
to fair good 

Barley . . . . Moderate Very high Low . . Very Trough-fed 
to fair good 

Maize . . . . Moderate Very high Low . . Very Trough-fed or 
to fair good broadcast 

Grain Sorghum . Moderate Very high Low . . Good . . Crushed and 
to fair trough - fed ; 

intake con- 
trolled 

3-5 3-75 4-0 4-25 4-5 4-75 5-0 
3-26 3-50 3-74 3-97 4-21 4-44 4-68 
3-26 3-50 3-74 3-97 4-21 4-44 4-68 
3-08 3-30 3-54 3-75 3-97 4-18 4-41 
2-54 2"72 2-91 3-09 3-27 3-46 3-64 
3-81 4-08 4-38 4-63 4-90 5-18 5-45 
2-86 3-06 3-28 3 " 48 3-69 3-88 4-08 
2 "98 2-47 3-43 3-65 3-85 4 " 07 4-28 
3 "63 3-88 4-16 4-42 4-68 4-93 5-19 
3-54 3-80 4"05 4-31 4-56 4-81 5. 08 
3-54 3-80 4-05 4-31 4-56 4-81 5-08 

Foodstuff. 

Maize . . . . 2-5 2-75 13-0 3-25 
Wheat . . . . 2-33 2-57 2 " 81 3-03 
Barley . . . . 2-33 2-57 2-81 3-03 
Sorghum . . 2-21 2-42 2-65 2-86 
Oats . . 1-83 2-00 2 " 18 2-35 
Meatmeal . . 2-72 3-00 3-27 3-55 
Bloodmeal 

. 
2-05 2-25 2-45 2-66 

Cottonseed Meal 2-14 2-35 2-58 2-78 
Linseed Meal . . 2-60 2-86 3-12 3-38 
Peanut Meal . . 2-53 2-78 3-04 3-30 
Coconut Meal . . 2-53 2-78 3-04 3-30 
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The vertical columns show the prices 
that may be paid for other foodstuffs 
when maize is between 22d . and 5d . 
a lb ., so that the money outlayed will 
purchase the same total nutriment. 

If maize is 22d . a lb., then you may 
pay up to 2.72d . for meatmeal, but 
only 1.83d . per lb . for oats, and still 
be purchasing the same number of 
food units for the same amount of 
money outlayed . 
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Before you decide to buy any par-
ticular foodstuff, enquire: the price of 
the various foodstuffs from your pro-
duce agent . Add on landing charges 
in the same order as they appear 
down the side of the table . Place 
a ruler across the table so you can 
read off the figures opposite the ruling 

price of corn . Buy the protein-rich 
meal the quoted price of which is 
furthest below the price shown in the 
table. If all the quoted prices are 
above those shown in the table, buy 
maize and the protein-rich meal whose 
quoted price is least above the price 
shown in the table . 

If one of the energy-rich grains is 
cheaper than corn, buy it and the 
protein-rich meal whose quoted price 
is least above the price shown in 
Table 2. 

In these latter two cases you will 
have to mix the protein-rich meal with 
the grain . The proportions in which 
to do this will be discussed in the 
next article in this series . 

INOCULATION OF LEGUME SEEDS. 

The Department of Agriculture and Stock 
supplies cultures of bacteria for the inoculation of 
seeds of legumes such as Poona pea, blue lupins, 
lucerne and clovers. 

Seed inoculation is often necessary where the 
legume intended for planting has not previously 
been grown successfully, as it provides the plants 
with bacteria which are necessary for their full 
development. 

	

. 
Cultures are supplied free and post free . They 

are in bottles and have to be mixed with skim milk 
for sprinkling on the seed. 

Order from the Under Secretary, Department of 
Agriculture and Stock, Brisbane, at least 10 days 
before sowing. State amount and type of seed to 
be treated. 
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Since the inception of Group Herd 
Recording in Queensland, a number of 
surveys have been conducted and the 
information obtained from the data 
collected has thrown a new light on 
several subjects . 

Perhaps the most important revela-
tions have been the short lactation 
period of many cows and the lowering 
effect which this has on production . 

What should be the length of a 
satisfactory lactation period? In most 
of the recognised dairying countries 
of the world it is accepted as good 
practice to milk cows for 10 months, 
allow them to spell for two months 

By S . E . PEGG, Chief Adviser (Herd Recording) . 

The Importance of Length of Lactation of 
Dairy Cows. 

TABLE 1 . 

and calve them . again 12 months after 
the previous calving . 

LENGTH OF LACTATION 
AND PRODUCTION . 

An examination has been made of 
all completed lactations in the six 
years since Group Herd Recording was 
commenced in 1948 . This shows that 
the length of lactation has a big bear-
ing on the production of the animal . 
Details of the average production for 
cows with varying lengths of lactation 
are given in Table 1, and in the dia-
gram shown in Plate 1 . The individual 
lactation records from which this table 
was prepared totalled 160,528 . 

EFFECT of LENGTH or LACTATION ON PRODUCTION . 
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Length of Lactation. Milk . Butterfat. No . of Cows . Percentage of 
Cows . 

Days . Lb . Lb . 
30 359 14 2,548 1-6 
60 729 30 4,135 2-6 
90 1,149 48 6,015 3-7 
120 1,628 68 9,086 5 " 7 
150 2,030 92 13,214 8-2 
ISO 2,732 116 19,435 12-1 
210 3,336 143 30,072 18-7 
240 3,798 165 31,940 19 . 9 
270 4,190 184 28,270 17-6 
300 4,556 198 15,813 9. 9 



168 

The higher production attained by 
cows with reasonably long lactation 
periods is evident. During the six 
years under review, however, only 
9.9% (about one-tenth) of the com-
pleted lactation periods were for ,300 
days, although 27.5% were for a 
period of 270 days (9 months) or 
longer . One very serious aspect is 
that, over the period surveyed, 21.8% 
of the completed lactations were for 
a period of less than 180 days (6 
months) . 

FINANCIAL LOSSES. 
The average length of the lactation 

period of dairy cows in this State is 
210 days and the average production 
for this length of lactation is 143 lb . 
butterfat . This amount is 55 lb . less 
than that produced by cows which 
completed the full 10 months' lactation 
period . As 55 lb . of butterfat is equi-
valent to 67 lb . commercial butter, at 
the average ruling price of 3/11 per lb . 
the value is more than £13 . Thus, on 
the average, the dairymen in this State 
are losing a return of £13 per cow 
per lactation because of short lactation 
periods . 

According to the Government Stat-
istician's report for 1953-54, there were 
914,863 dairy cows, in milk and dry, 
in Queensland. If the average return 
for each of these animals could be 
increased by £13 per year, it would 
mean an increased return to the dairy-
men of this State of approximately 
£11,900,000 per year . This amount is 
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rather staggering, and must cause 
everyone connected with the dairying 
industry to give serious contemplation 
to the losses incurred by short lactation 
periods. 

Having shown the serious loss 
caused by the short average length of 
lactation of cows in this State, let us 
examine the causes . In order of 
importance they appear to be 

92 

Plate 1 . 
Effect of Length of Lactation on Production . 
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CAUSES OF SHORT 
LACTATIONS. 

(1) Low nutritional standaxd . 
(2) Wrong month of calving . 
(3) Infertility . 

(4) Uncontrolled matings . 
(5) Inheritance . 

Low Nutritional Standard . 

Most of the dairy herds in this State 
are dependent on pastures for their 
food requirements . Pasture is usually 
supplemented by grazing on cultivated 
crops, and by the feeding of grain 
and/or protein concentrates, or fodder 
conserved as silage or hay . 

Under normal seasonal conditions in 
Queensland there is only a short period 
during the year when the nutritive 
value of the pastures is adequate for 
maintaining a cow's milk production 
at its inherent capacity. This period 
is January, February, and March, 
after which the pasture grasses seed 

BUTTERFAT LB . 

143 
165 

r 198 
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and the nutritive value drops rapidly. 
This peak period of high nutritive 
value can be extended by pasture 
management practices, such as strip 
grazing, rotational grazing and 
mowing . 

It must be remembered that once 
the grass seeds, not only does the 
nutritive value drop but so also does 
the palatability of the pasture. This 
unpalatability- curtails the amount of 
grass which the cow eats, and as a 
result she does not obtain sufficient 
roughage . Therefore, to maintain pro-
duction, it is necessary to supplement 
the pasture by grazing on a succession 
of cultivated crops and/or feeding 
fodder conserved in the form of hay 
or silage . The feeding of a supplemen-
tary ration of crushed grain and/or 
protein concentrates in the milking 
bails can also be practised, but its 
value is limited unless the animal is 
obtaining sufficient roughage . Under 
conditions in Queensland, where an 
assured rainfall is obtained . only in 
the summer months, the conservation 
of fodder in the form of silage and/or 
hay is essential for dairying to be 
carried out successfully . Fodder con-
served in these forms provides a fair 
amount of nutrients as well as the 
necessary roughage and can be fed 
successfully with concentrates as a 
supplement when necessary. 

Plate 2. 

Table 2 shows the average length 
of lactation of cows which calved in 
the various months of the year. The 
results are for the whole of the State 
for the period 1949-54. 

EFFECT OF MONTH OF CALVING ON 
LACTATION. 

Month of Calving. 
Surveys of herd recording data show 

that the month of calving has a big 
effect on the length of lactation and 
consequently on production. This 
matter has been dealt with in detail in 
an article entitled "Seasonal calving 
for dairy cows" . published in the 
Queensland Agricultural Journal for 
May, 1955 . 

TABLE 2 . 
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These results are clearly shown by 
the graph in Plate 2 . 

Effect of Month of Calving on Length of Lactation. (Given in Days .) 

Month. Days. No . of 
Lactations . 

Percentage 
of 

Lactations . 

January 193 12,123 7-7 
February 195 9,299 5-9 
March 204 8,950 5-7 
April 216 8,443 5-3 
May . . 224 9,185 5-8 
June 229 11,344 7-2 
July . . 230 14,269 9.0 
August 228 16,761 10-6 
September 219 17,335 11 .0 
October 210 18,945 12-0 
November 203 17,031 10 .8 
December 195 14,587 9-2 

JAN. 199 
FEB. 195 
MAR. 204 

APR. 216 
MAY 224 
JUN. 229 

JUL . 230 
AUG, 228 
5EP. 219 

OCT 210 
NOV 203 
DEC. 195 
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It will be seen that cows which calve 
in the third quarter of the year have 
the longest lactation period . This 
period may vary slightly according to 
districts . Information on this aspect 
is obtainable from local officers of the 
Division of Dairying . 

Infertility . 
Infertility can play a very import-

ant part in reducing the length of 
lactation. If infertility becomes a major 
problem in a herd, considerable trouble 
will be experienced in getting cows in 
calf . In such cases it will be difficult 
for an owner whose herd is badly 
affected to arrange to have his cows 
calve during any desired period . 

The keeping of reliable breeding 
records will enable a herd owner to 
assess the extent to which his herd is 
affected by infertility . If there are a 
number of cows returning to the bull, 
the owner should seek veterinary 
advice . 

the 
,can 

Uncontrolled Matings. 
It has been noted that, where the 

bull runs with the herd, a large number 
of cows are mated during the first 
heat period after calving. This means 
that the cows calve at intervals of 
;about 10 months . This early pregnancy, 
combined with a low nutritional stand-
ard, causes the cow to dry off much 
earlier than if matings were controlled 
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to allow calvings at intervals of 12 
months . Even if they do not dry off 
of their own accord, it is necessary 
to dry them off early enough to allow 
a dry spell of six to eight weeks before 
re-calving. Unless a cow is given this 
dry spell before calving, the yield at 
the subsequent lactation period will be 
adversely affected . 

Bulls should be confined in an 
adequate bull run and cows mated on 
the third heat period after calving. 
Controlled mating is necessary for 
"seasonal calving" and it also enables 
a check to be kept on infertility. 

Inheritance. 
Some strains of dairy cattle which 

milk for a short lactation period only 
appear to have inherited this trait. 
Such strains or families should be 
eliminated from the herd . When 
selecting a herd sire, this aspect should 
be examined carefully . 

CONCLUSION. 
The short average length of lactation 

among Queensland dairy cows is a 
factor in the low average production 
per cow. The monetary loss involved 
is serious enough to warrant greater 
attention being paid to the improve-
inent of husbandry methods, partic-
ularly with respect to nutrition and 
controlled mating. 

ENCOURAGING CLOVERS IN PASTURES . 
Queensland studies of bacteria which live in the roots of clovers are raising 
productivity of the State's dairying pastures in those areas in which clovers 
be grown. 
This was stated recently by the Minister for Agriculture and Stock (Hon . 

H. H. Collins, M.L.A .), who said that his Department had been giving much 
attention to methods of improving the clover content of pastures as a means of 
raising production . 

Certain bacteria known as rhizobia, which live in the roots of clovers and other 
legumes, provide the plants with nitrogen, but some strains of rhizobia are much 
more effective than others in this respect . 

Mr . Collins said that over the past few years effective strains for the. more 
important clovers had been sorted out by Departmental officers and were available 
free to farmers for inoculating clover seeds before planting . Sufficient rhizobial 
cultures to inoculate clover seed for several thousand acres of pastures were supplied 
during the past year . 

Attention is now being given to suitable strains of rhizobia for tropical pasture . 
legumes. 

The discovery of effective strains of rhizobia for winter clovers has been a 
valuable contribution to pasture improvement, said Mr . Collins. When highly 
effective strains are available for summer pasture legumes, he added, the scope 
~of improved pastures will be widened considerably. 
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Farm Refrigeration and Market Milk 
Quality. 

By J. CALEY, Dairy 

Of 520 direct suppliers to Brisbane 
milk depots, there are 222 equipped 
with farm refrigerators. This wide-
spread acceptance of refrigerated 
cooling reflects the confidence which 
farmers have in the effectiveness of 
refrigerators in improving the overall 
quality of market milk. This desir-
able trend is in keeping with the 
rapid development of farm refrigera-
tion in Western Europe, the United 
Kingdom and U.S.A.-countries which 
are relatively cooler than Queensland . 
In California, U.S .A ., the tempera-

ture of milk for the market milk trade 
must not exceed 50°F . on arrival at 
the factory or depot, thereby necessi-
tating refrigeration on the farm . 
The advantages of cooling by refrig-

eration are several . Without refrig-
eration, the temperature of milk can-
not be brought down low enough to 
maintain its quality during storage . 
Satisfactory temperatures are below 
50°F ., and methods other than refrig-
eration cannot achieve this tempera-
ture under climatic conditions in this 
State . Refrigerated storage makes 
once-a-day collection possible instead 
of twice-a-day collection . A saving 
of transport is thus effected, and a 
larger proportion of high-quality milk 
for the market milk trade is provided . 
The inclusion of the refrigerated 
night's milk also ensures milk of more 
uniform composition in the delivery . 

TYPES OF REFRIGERATORS. 
Different farm refrigerators have 

different ways of bringing the tem-
perature of milk to below 50°F ., but 
common to all is the use of refriger-
ant in a condensing unit . This essen-
tial unit disposes of heat removed 
froin milk . The methods of storing 
the milk also vary . It is important, 
however, that all milk be shock-cooled 
over a tubular cooler prior to delivery 
to the factory or to storage in a 
refrigerator cabinet. 

Research Branch . 

1 . Chilled Water. 
Some refrigerators circulate chilled,, 

water through a tubular cooler from a, 
tank containing an ieebank. The ice--
bank builds up on the expansion coils, 
during several hours' operation of a, 
comparatively small refrigeration unit . 
This type of unit reduces the initial 
cost, but limits the amount of milk-
which can be cooled per day . The . 
limit is reached when the unit has, 
to work practically all the time . 

2 . Spirit ,Brine . 

STORAGE OF MILK. 

Instead of building a reservoir of -
ice, one type of refrigerator cools a 
tank of methyla~ed spirits and water. 
This mixture is used because it can be, 
cooled without freezing to a tempera-
ture well below the freezing-point of 
water . The spirit brine is pumped 
through the tubular cooler for the pre-
cooling of milk prior to storage . 

3 . Direct Expansion . 
The most direct method of cooling 

milk is to couple the condensing unit 
to the tubular cooler, which has re-
frigerant inside . Since the condens-
ing unit keeps pace with the cooling 
of the milk, the refrigerator can 
operate continuously at its full capa-
city. The ability to continue cooling 
is an advantage, but it carries with it 
the disadvantage of a large condens-
ing unit at a higher cost . 

Cooled milk will rise in temperature . 
unless the temperature is controlled 
during storage . For this purpose two 
types of cabinets are available . One 
permits the cans of milk to be 
immersed to the neck in chilled water, 
which also allows for the further cool-
ing of the milk . The water must be 
kept pure. Unless the water used is . 
soft, treatment may be necessary to 
avoid rusting of the milk cans . In, 
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Plate 1 . 
A Type of Farm Refrigerator for Milk Developed by the Queensland Butter 

Marketing Board. 

Plate 2. 
A Type of Farm Refrigerator Widely Used in Western Europe . 
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this type of storage cabinet the cans 
are hoisted into the cabinet with the 
aid of a hoist . 

Other types utilise dry cabinets for 
the storage of milk, the cans being 
slid into the cooled storage chamber . 

To determine the efficiency of farm 
refrigerators in practice, surveys were 
carried out on farms near Brisbane . 
The results show that refrigerators do 
what is claimed of them . Milk came 
out of overnight storage with a keep- 

FARM SURVEYS. 

ing quality the same as when it went 
in, provided the milk temperature was 
below 50°F . This provision is vital . 
The time elapsing before the milk is 
cooled to below 50°F . should not 
exceed one hour from production . 
Table I shows the benefits of cooling 
milk by refrigeration . 
The improved quality of the refrig-

erated milk is indicated by a 5-hour 
methylene blue test and extended 
keeping quality of 24 to 36 hours . 

COOLING AND BACTERIAL 
CONTAMINATION. 

The Division of Dairying is gaug-
ing the performance of farm refrigera-
tors and the effect of the standard of 
cleanliness in production on refriger-
ated milk . 
The bacteria in milk multiply very 

slowly at temperatures below 50°F . 
They are not destroyed by cooling and 
multiply rapidly when the tempera-
ture rises. It therefore follows that 

TABLE 1. 

uncleanly produced milk, while not 
worsening in cold storage, is neverthe-
less not improved and deteriorates 
rapidly when the temperature rises . 

Tests so far conducted on farm 
refrigerated milks have shown high 
counts of thermoduric bacteria. These 
types of bacteria are heat resistant and 
have been traced to inadequately 
cleansed utensils . The numbers pres-
ent therefore give an indication of the 
extent to which milk has been con-
taminated by bacteria from improp-
erly cleansed utensils . 

THE MODIFIED METHYLENE BLUE TEST AND KEEPING QUALITY AT TIME OF DELIVERY 
TO DEPOT AFTER OVERNIGHT STORAGE . 

Table 2 shows counts of thermo-
duric bacteria recorded in some refrig-
erated milks following pasteurisation . 

PLATE COUNTS OF MILK SAMPLES 
TAKEN AT FARMS. (BACTERIAL PLATES 
INCUBATED FOR 2 DAYS AT 32°C.) 

TABLE 2. 

These results indicate the need f or 
observing the strictest standards of 
dairy hygiene even though milk may 
be subjected to farm refrigeration . If 
counts of thermoduric bacteria exceed 

Refrigerated Milk . Uncooled Milk . 
Farm. 

M.B . Test Keeping Quality M.B . Test Keeping Quality (hrs .) . (Clot-on-boiling) . (hrs .). (Clot-on-boiling) . 

F 5 + Over 48 hrs. 24 hrs. 

E 5 Over 48 hrs. 12 firs . 

D 5 48 hrs. 12 hrs. 

Total Plate Count 
per ml. 

B aw Milk . 
Thermoduric Count 

per ml. 

740,000 680,000 
230,000 180,000 
190,000 90,000 
150,000 150,000 
10Q'000 100, 000 
90,000 90,000 

less than 50,000 less than 50,000 
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50,000 per ml. some fault has obvi-
ously arisen in the cleaning and steril-
izing procedures . 

COST OF COOLING BY 
REFRIGERATION. 

The actual cost of refrigerated cool-
ing depends on a number of factors 
and can only be accurately assessed in 
relation to each individual farm . 
Broadly, however, the cost of cooling 
may be estimated as follows . A 1 h.p . 
motor on the condensing unit runs for 
S hours to cool 40 gallons of milk : 
The cost of power is approximately 
2.5d . per unit, or the equivalent of 
0.4d . per gallon . To this must be 
added part of the initial cost of the 
refrigerator, which ranges from £400 
to £500 installed . With approximately 
10% for depreciation and 5% interest 
on capital, the overall cost per gallon 
of milk is approximately 1.4d. 
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ARE YOU PREPARED FOR DROUGHT? 

Direct-expansion refrigerators use 
half as much power per gallon of 
milk as other refrigerators, but their 
initial cost is greater . 

For maximum economy it is recom-
mended that the milk be first subjected 
to atmospheric water cooling through 
part of a tubular cooler prior to cool-
ing by refrigeration over the lower 
portion of the cooler . 
Whilst the practice of cooling milk 

by refrigeration is costly, there is no 
doubt that under the tropical and sub-
tropical conditions experienced in this 
State, the practice is essential to main-
tain a high-quality milk for the market 
milk trade. 

Cooling by refrigeration becomes a 
"must" where milk is stored overnight 
on the farm and it is pleasing to see 
that more and more farmers are 
adopting this wise practice . 
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Pumpkin Prices at Auction in Brisbane, 
1948-1954. 

BY OFFICERS OF THE DIVISION OF MARKETING. 

GENERAL CONCLUSIONS. 

(1) A fairly definite seasonal price pattern exists for pumpkins but this is masked 
8o some extent by fluctuations and year-to-year variation in the average price level. 

(2) There has been a general upward trend in prices since January 1948, the 
-annual increase being approximately 18s. per ton. 

(3) This upward trend was merely a sympathetic adjustment in line with changes 
in general economic conditions up to 1953 . During 1953-54, however, the upward 
trend continued in spite of a general flattening out in the economy, and this was 
due to a fall in commercial production. 

PRODUCTION AND MARKETING. 
The production of pumpkins recorded by the Queensland Govern-

ment Statistician for the six-year period 1948-49 to 1953-54 (Table 1) 
has averaged approximately 64,600 tons per year, of which the greater 
portion was grown principally for animal fodder . The quantity 
recorded as having been grown for sale averaged only 31,550 tons per 
year, but it seems likely that some of this production would also be 
used as stock feed, so that the quantity destined for culinary use, 
with which this analysis is concerned, would normally be much less 
than half the total annual production . 

TABLE 1 . 

AREA AND PRODUCTION OF PUMPKINS IN MAIN STATISTICAL DIVISIONS. 

(Source : Queensland Government Statistician .) 

The bulk of commercial production for human consumption is 
located within the Statistical Division of Moreton. In this Division, 
districts such as the Lockyer, Brisbane, Fassifern and Logan Valleys, 

Statistical Division . Unit . 1948-49 . 1949-50 . 1950-51 . 1951-52 . 1952-53 . 1953-54 . 

Moreton . . Acres 11,242 11,723 12,369 13,802 11,893 10,202 
Tons 25,035 26,406 25,107 25,756 26,806 24,086 

Maryborough . . Acres 858 721 643 924 595 314 
Tons 2,189 1,840 1,320 1,724 1,470 701 

Rockhampton . . Acres 801 913 1,146 1,144 1,150 546 
Tons 1,797 2,332 1,937 1,910 2,447 1,193 

Townsville . . . . Acres 768 852 898 925 1,335 1,025 
Tons 1,239 1,156 1,208 1,747 2,004 1,864 

Rest of State . . Acres 567 507 549 655 444 325 
Tons 1,431 1,044 964 1,192 763 633 

Total State . . Acres 14,236 14,716 15,605 17,450 15,417 12,412 
Tons 31,691 32,778 30,536 

~ 
32,329 33,490 28,477 
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Pine-Redcliffe Shire and Brisbane Metropolitan together provide some 
25,000 tons per year, which is about 80 per cent. of the State production 
for market . 

Some fairly well established districts are also to be found in the 
Maryborough, Rockhampton and Townsville Statistical Divisions. Of 
these, the more important market suppliers are in the Townsville 
Division, the main areas being the Burdekin and Herbert River systems 
and the Bowen Delta country, where easily available irrigation water 
and frost-free winters enable the crop to be grown successfully out 
of season . 

The principal market centre for pumpkins in Queensland is the 
daily auction sale conducted by Brisbane Farm Produce Agents at 
the Roma Street Railway Goods Shed . The quantity passing through 
this market has averaged about 10;000 tons per year over the last six 
,years . A big percentage of the commercial production bypasses the 
Roma Street centre, and its distribution is effected by farm produce 
agents and merchants operating within the various producing districts . 
In addition, many growers from districts in close proximity to Brisbane, 
producing about 2,500 tons per annum, tend to market their crop 
through agents in the Brisbane Wholesale Fruit and Vegetable Markets. 

One of the features of pumpkin marketing is the comparatively 
large volume of interstate exports, the annual average over the five 
years 1949-50 to 1953-54 being 13,500 tons . Much of this trade is 
speculatory and during the peak months (August to January) there 
is usually strong competition between the various distribution agencies . 
to secure supplies . 

A summary of total pumpkin production and production for sale 
recorded by the Government Statistician, together with interstate 
exports as recorded by the Department of Agriculture and Stool:, . 
covering the period 1949-50 to 1953-54 is given in Table 2. 

TABLE 2. 

PRODUCTION AND INTERSTATE EXPORT OF QUEENSLAND PUMPKINS, 1949-50 TO 
1953-54.* 

* Year ending March 31 . 

SEASONAL PATTERN. 

The following analysis of pumpkin prices recorded at the Roma 
Street Auction Sales over the seven years 1948 to 1954 reveals the 
presence of a fairly definite seasonal pattern. However, this pattern 
is partly obscured by the severity of short-term fluctuations and it is . 
necessary to examine first the origin and extent of day-to-day 
variations in order to understand the nature of the seasonal price 
pattern. 

- 1949-50 . 1950-51 . 1951-52. 1952-53 . 1953-54 . 

Tons . Tons . Tons . Tons . Tons . 
Total Production . . 72,221 61,937 53,130 69,464 65,858 
Production for Sale . . 32,778 30,536 32,329 33,490 28,477 
Interstate Exports . . 14,000 15,500 14,000 11,500 10,000 
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Daily Price Range. 
The range of prices recorded on any one day is primarily the 

result of variations in the quality and presentation of the various 
consignments offered for sale . So far as presentation is concerned, 
haphazard grading is perhaps the more important factor affecting 
realisations . All too frequently, the range of sizes of pumpkins in 
the sample bag is much wider than it should be and prices obtained 
for the consignment as a whole are inevitably lower than those obtainable 
for similar pumpkins correctly graded . 

On the score of quality, the most frequent failing is the inclusion 
of haremarked, sunburnt or damaged pumpkins . Such deficiencies 
quite often lead to quick deterioration and breakdown and a consign- 
ment of otherwise attractive pumpkins can be considerably devalued 
by the presence of even one faulty pumpkin in the sample displayed 
for sale . This is particularly important when buyers are seeking 
supplies for reconsignment to more distant markets. 

Another factor tending to widen the daily price range at certain 
times of the year is the marketing of new season's pumpkins in a 
somewhat immature condition. 

The extent of the price range caused by these factors varies 
according to the general price level operating and the time likely to 
elapse before the pumpkins reach the consumer, and on occasions 
reaches as high as 30 per cent . 

Day-to-Day Variations . 
Variations in price levels from day to day are caused mainly by 

changes in supply and,/or demand . However, there are one or two 
important sources of abnormal price variation which should be noted. 
One instance is that which occurs when a market price is established 
which is out of line with the normal demand/supply relationship . Such 
circumstance is generally encountered when a large proportion of 
receivals has been reserved for particular buyers at "market rates." 
As the term "market rates" is usually interpreted by the trade to mean 
the top price obtained at auction, there is a tendency for the price at 
auction of at least one consignment to reach a level higher than would 
be obtained under normal conditions. Naturally; the market cannot 
remain out of equilibrium for very long, and usually returns to normal 
within a fe~v days. 

Episodic events which result in abnormal price variations in the 
short term include the temporary disruption of supply associated with 
boggy conditions on the farms, and fluctuations in available road 
and rail transport facilities . 

	

The availability of transport to the south 
from Brisbane largely governs the extent to which Brisbane speculators 
are prepared to buy for consignment to the south, and a shortage of 
such transport can markedly affect demand at Roma Street . 

The influence of the numerous factors causing short-term variations 
has been largely overcome by restricting the analysis to average weekly 
prices . A good deal of fluctuation is still to be found in the weekly 
averages, but this fluctuation can generally be explained fairly readily 
in terms of variations in supply and demand. Moreover, it has been 
established that despite the sometimes erratic movement of these 
factors in the short term, they neverthless exhibit a basic movement 
over the year and this movement gives rise to a definite seasonal 
pattern. 
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The analysis of recorded data pertaining to receivals of pumpkins : 
at the Roma Street Goods Yard reveals a very definite seasonal supply 
pattern. 

At the outset it should be mentioned that certain aspects of pumpkin 
marketing are not commonly found in the marketing of most other 
vegetables, and certainly never to the same degree . The main example 
is the practice of storing a big percentage of the harvest on the farm . 
This has the effect of reversing the normal supply/price relationship 
so that the flow of supplies to the market tends to be regulated by 
price movements, rather than price movements being caused by changes 
in supplies . This applies particularly to pumpkins harvested in the 
main South Queensland districts from March to June, for which the 
marketing period is extended generally to September and at times 
well into November . 

Details of monthly -receivals at the Roma Street Auction Market 
are set out in Table 3. Reference to that table will show that receivals 
during January are consistently heavy and generally in excess of totals 
for other months . This is so because the new season's crop in the 
Lockyer and adjacent districts is generally well under way by the 
beginning of January, and as these early harvested pumpkins have 
a tendency to deteriorate rapidly under the warm humid conditions, 
they are not held on the farms. 

MONTHLY RECEIVALS Or PUMPKINS AT ROMA STREET GOODS SHED . 

Month . 

Supply Factors. 

(Source : Division of Marketing.) 

TABLE 3. 

Monthly intake for February, March and April is generally -
moderate, and when related to the average for the 12-months period, 
slightly below that average. Receivals are somewhat low during May, 
June and July, but show a substantial rise in August . The pumpkins 
marketed in August are mostly drawn from stocks held on the farm 
after harvesting earlier in the year . 

Heavy quantities are also marketed in September when held-over 
stocks are augmented by new season's pumpkins from northern districts 
and the Pine-Redcliffe areas. October consignments are usually on a. 
par with those of September, but the normal seasonal development. 

January . . 7-5 28-8 19-7 15.1 21-9 18-5 21-6 
February 4-5 14-2 12-0 16-0 16-7 12-0 12-7 
March . . 6-6 12-2 12-2 16-8 12-9 11-4 10.5 
April . . 12-3 10 .5 12-4 13-3 9.0 12-9 11-6 
May 11-9 7-7 10. 0 16-5 7-3 11-6 9.5 
June 11-2 10-3 10-6 12-4 7-2 10-3 11-6 
July . . 15-6 9.8 1019 13-4 9-7 12-7 12-1 
August . . 13-6 18 .8 20-9 20-0 10-6 16-5 14-8 
September 8-3 20-4 22-8 17-8 14-3 18-2 17-6 
October . . 2-7 24-5 9-6 13-2 14-4 18-3 6-4 
November 3-7 6-3 5-7 3-4 2-8 4-1 10-6 
December 19 .0 12-5 6-0 12-2 13-0 3-6 16-4 

Jan.-Dec. 1169 1760 1528 170-1 1398 1501 1554 
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towards the end of October or early in November is an abrupt decline. 
Generally, November is the month of lightest supply, but in 1948 and 
1954 the lowest monthly total was recorded in October. 

It should be remembered that meagre supplies on the auction 
floor at this time of the year do not necessarily mean a general shortage 
of pumpkins. It merely marks the end of the marketing season for 
districts in the Lockyer, Brisbane, Fassifern and Logan Valleys. This 
loss is offset by a shifting of the production scene to the early-
maturing districts in the Central Statistical Division and also those 
in close proximity to Brisbane from which new season's pumpkins are 
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then being marketed . However, supplies from these districts generally 
find their way to traders by channels other than the auction floor . 

In December, early plantings in the Lockyer and associated districts 
are generally reaching maturity and some increase in auction consign-
ments can be expected . 

Fluctuations in the volume of demand display strong seasonal 
characteristics and can be regarded as the major influence on seasonal 
price movements. 

The dominant feature is the strong interstate enquiry which 
determines the pattern of trading from August to January. 

As can be seen from Table 4, the main period of trade with 
southern markets is from August to January, but some trade also 
occurs in February and July . In February, the influence of this trade 
on prices is perhaps less significant than that of supply. However, 
the volume of demand during July is fairly important, not only because 
of its influence on price levels but also because to some extent it serves 
as a pointer to what might be expected by way of interstate enquiry 
over the ensuing six months. 

Demand Factors. 

TABLE 4. 

INTERSTATE EXPORTS OF PUMPKINS . 

(Source : Department of Agric xlture and Stock.) 

During the period from March to June, interstate movement in 
pumpkins is virtually confined to those northern New South Wales 
centres normally serviced from Brisbane . Generally speaking, demand 
over these months is restricted and trading in pumpkins is usually 
very quiet. 

Another factor having a seasonal influence on pumpkin prices is 
the availability or otherwise of potatoes . This influence is seldom very 
strong but is usually present towards the end of the spring potato 
crop (late in January and during February) and again late in July 
and early in August at the close of the autumn potato crop . In 
practice it has been found that an unseasonal shortage of potatoes, 
associated perhaps with the failure of one of the above crops, has a 

Month . 1949 . 1950 . 1951 . 1952 . 1 1953 . 1954 . 

Bags . 
January 48,717 33,126 37,301 29,285 12,209 18,514 
February 11,046 10,319 20,011 7,101 778 3,519 
March 1,032 1,022 8,985 4,968 1.72 88 
April 693 1,518 7,938 746 442 249 
May . . 424 85 4,641 281 404 117 
June . . 2,752 3,207 6,146 1,719 541 400 
July . . 1,053 14,085 11,389 6,028 6,969 17,109 
August 21,892 28,563 42,261. 20,570 26,779 24,737 
September 38,776 35,783 40,221 12,721 31,723 34,345 
October 21,153 24,371 26,912 39,067 41,190 31,611 
November 58,109 39,966 21,484 48,346 27,807 41,396 
December 36,054 33,873 21,349 39,394 43,341 44,366 

January-December . . 241,691 225,918 248,638 210,406 192,355 216,451 
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stronger influence on pumpkin prices than the normal seasonal influence,. 
but under such circumstances the resulting price movement would be 
episodic rather than seasonal . 

A feature of pumpkin prices is that despite weekly fluctuations 
and variations from year to year (Fig . 1) there is for the most part a 
common general pattern. This pattern is given diagrammatic representa- 
tion in Fig. 2, where it is illustrated as a "main course of prices" 
located within "normal limits of fluctuation" (see Tables 5 and 6 and 
Fig. 3) . In this analysis the main course of prices represents a mean 
of annual fluctuations rather than a definite central tendency, and as 
such has been ascribed definite monetary values . However, these values 
would not necessarily be valid for any period outside the years miler 
review . 

AVERAGE MONTHLY PRICES rOR PUMPKINS AT ROMA STREET GOODS SHED, 
1948-1953. 

Month. 

January 
February 
March . 
April . ." 
May . . 
June . . 

Description of the Seasonal Pattern. 

5-5 and 15-0 
5-0 and 13-5 
5-5 and 12-0 
5-0 and 11-5 
5-5 and 12-0 
6-0 and 13-0 

TABLE 5. 

Month. 

July . . 
August 
September 
October 
November 
December 

Basically, the seasonal pattern consists of :.- 

Pounds per ton. 

Normal Price 
Limits . 

7-5 and 15-0 
8-5 and 20-0 
8-5 and 33-0 
8-5 and 48-5 
8-5 and 38-0 
8-0 and 15-0 

Average 
Price. 

11 .9 
13-5 
18 . 1 
24-6 
20-2 
13-5 

(1) A period of relatively low but fairly stable prices with a 
slight downward movement which extends from late January 
to early May. 

	

' 

(2) A period of about 14 weeks' duration from mid-May to mid-
August, when a steady improvement in prices can be expected . 

A period extending from mid-August to mid-October (about 
eight weeks), when prices most frequently follow a sharp 
upward course . 

(4) A period of falling prices covering the period from late 
October to mid-January to complete the pattern. 

(1) The first period from late January to early May embraces 
the main harvesting period in the major South Queensland producing 
districts other than coastal and metropolitan . The quantities annually 
marketed are generally only moderate, but the marketing potential from 
stored supplies is quite substantial and constitutes an effective barrier 
to high prices . Moreover, as mentioned earlier, interstate exports fall 
off considerably early in the period and from March to May are generally 
too small to exert any upward pressure on pumpkin prices. 
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AVERAGE MONTHLY PRICES OF PUMPgINS AT AUCTION AT RomA STREET GOODS 
SHED . 

(Source : Division of Marketing.) 

TABLE 6. 

Another factor tending to keep pumpkin prices at a fairly low 
level over this period is the relatively good supply of most vegetables . 
However, it should be remembered that during February, March and 
April potato stocks are mainly imported from New South Wales, . 
Victoria and Tasmania, and whilst usually sufficient, a temporary 
shortage is sometimes experienced and is reflected in firmer pumpkin 
prices . 

The month of May is generally the slackest time of the year for 
pumpkins . Interstate exports are usually at their lowest, and for the 
first two weeks at least consumer interest is generally concentrated 
upon new season's potatoes from the local autumn crop . At the same 
time, pumpkin consignments are below average in both quality and 
quantity, as growers tend to hold their more attractive pumpkins in 
anticipation of higher prices . towards the end of the season. 

(2) The second period covers practically the remainder of the 
marketing season for Brisbane's hinterland crops. The main feature 
is a general improvement in prices, initiated no doubt by a gradual 
recovery in the volume of interstate trade in pumpkins . 

	

Other contribu-
tory factors are the diminishing supply of potatoes and a slight 
'improvement in local demand . 

3) The strong upward movement which develops during August 
and reaches a peak about October is the dominant feature of the 
seasonal pattern. Undoubtedly, the strength of this movement is. 
determined mainly by the heavy volume of interstate transactions . 
During August and September, consignments to the Roma Street Auction 
consist mainly of pumpkins which have been stored on the farms 
and these are augmented by new season's consignments from northern 
districts . Those consignments of a quality suitable for interstate trade 
usually attract good competition from buyers . A pointer to the' 
increasing volume of this trade during September is given by the fact 
that new seasons's pumpkins from the Redcliffe district are generally 
absorbed without any retarding effect on the rising price level. 

Month. -- I 1948 . 1949 . 1950 . 1951 . 
--i 

1952 . 1953 . 1954 . 

£'s per Ton. 
i 

January . . 4-82 7-84 8"95 9-12 30 "29 14-20 2025 
February 6&87 5-78 1341 1040 1976 13-04 15-24 
March . . 8 "34 6-07 1181 9-86 1760 1009 1105 
April . . 7-44 5-80 11-18 1331 1195 8-83 1276 
May . . 7-25 5-66 10-72 15-17 1028 8-45 1197 
June . . 8-97 7-14 13-02 16-90 9-74 8-89 1137 
July . . 1717 7-96 1395 2500 9-41 1122 1254 
August . . 1855 8-51 1.999 2984 8.98 1143 1276 
September 37-17 9-29 2403 3533 9"15 1087 1490 
October . . 4792 9.01 3507 4994 8-12 2306 32 "04 
November 2928 8-65 2895 4199 1062 2357 21 "46 
December 1405 7-94 1273 50-75 1539 1731 12-33 

Jan.-Dec. 1732 7-47 1698 24-80 1344 1341 1542 
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There is a slight change in some factors during October, when 
interstate transactions generally slacken. Thig development reflects 
more the difficulty in getting sufficient supplies of the required standard 
of quality than a reduction in potential demand . In any case, demand 
remains at a high level ; it might even rise, since local enquiry sometimes 
improves, as the potato supply position is liable to be erratic, depending 
upon the frequency of shipments from Tasmania . 

(4) The fourth period, from late October to mid-January, is one 
of falling prices, a movement which is caused mainly by a weakening 
of those factors which produced the previous rise in prices . 

The various factors do not all lose strength simultaneously-in 
fact, November usually marks the peak of interstate pumpkin exports. 
Despite the fact that prices are falling sharply, the average level for 
the month is still high . So far as consignments to the Roma Street 
Auction are concerned, November is the month of lightest supply . 
However, as mentioned earlier, this is not indicative of the overall 
supply position, since that market is bypassed by substantial quantities 
of new season's pumpkins destined for wholesale centres in New South 
Wales and Victoria . In most instances, an easing in Brisbane prices 
at this time is a reflection of price movements in the interstate markets. 
At the same time, a further minor cause may arise from the fact that 
by mid-November harvesting of the South Queensland autumn potato 
crop is well under way and this would tend to reduce local demand 
for pumpkins . 

During December and January, the volume of interstate exports 
is fairly high but is nevertheless decreasing . On the other hand, 
pumpkin supplies are increasing rapidly and these developments are 
accompanied by a corresponding fall in prices . 

In the foregoing discussion the general outline of the seasonal 
pattern has been considered without reference to the normal limits 
which operated over the years 1948 to 1953 . Nevertheless, _Ie pattern 
so established may be considered as the basic seasonal movement 
and as such will, in normal times, always be inherent in pumpkin 
prices . However, its practical application as a guide to future price 
levels should be only as a rough indicator-its main value is in under-
standing the various forces which affect them . 

With regard to the actual limits, reference to, the diagram of 
seasonal price pattern will show that from January to early August 
the normal limits of fluctuation are reasonably close, and the line 
depicting the main course of prices may possibly be taken to represent 
a central tendency over the years concerned. However, from September 
to early December the limits within which prices normally lie are very 
wide and no definite central tendency can be established . Over this 
period the line showing the main course of prices more or less represents 
a Inean between divergent price levels . 

In practice, then, application of the seasonal pattern outlined above 
would involve consideration of both the main course of prices and the 
normal range of variation. Also, since these have been expressed 
in absolute terms, some adjustment for trend increment would be 
necessary. This is discussed later. 
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Variations from the Seasonal Pattern. 

The nature of the seasonal pattern of pumpkin prices is one or 
variation within normal limits which provide for a fair degree of 
fluctuation . Naturally, there have been occasions when fluctuations have 
exceeded the normal limits without actually deviating very far from 
the general pattern described. 

Examples of such variation include the very high spring peaks 
reached in 1948 and 1951 . These were both caused by abnormally 
dry conditions which reduced the yields from the main autumn harvest 
and the local spring crop, and at the salve time set back the harvesting 
period of the latter crop . In .fact, conditions were so bad in 1951 
that peak prices were recorded for practically all vegetables and high 
levels were maintained throughout most of the summer months . 

A similar variation from normal was associated with the October 
peak in 1950 . In that month receivals fell to 9,600 bags, compared with 
22,800 bags in September. Excessive rain in June and July induced 
earlier marketing of a big percentage of the held-over stocks, and only 
small quantities were available for October. At the same time, dry 
windy conditions over the late ,winter and early spring delayed the 
maturity of the local pumpkin crops. An additional high price influence 
was provided by the partial failure of other vegetable crops in local 
districts . 

As well as the disturbances outlined above, two major departures 
from the general seasonal pattern were noted . These involved the 
maintenance of a relatively low level of prices in 1949 and 1952 over 
the September-November period, when prices are normally high . In 
1949, the reason for the low prices was apparently that many growers 
withheld greater quantities than usual for marketing in that period-
in fact the combined total of 45,000 bags in September and October 
1949 has not been exceeded in the last seven years. An additional 
factor, a,.d one which was common to both 1949 and 1952, was the 
reaction to low ruling prices in southern markets. 

TREND. 

Trend analysis of pumpkin prices over the seven ,years 1948 to 
1954 has been somewhat difficult because during those years the pumpkin 
market has been subject to a high degree of fluctuation which has 
varied both in time of occurrence and in magnitude. Nevertheless, 
some fairly useful conclusions have resulted from the analysis and 
these are summarised below. 

Over the whole period there has been a general increase in basic 
prices of approximately £6, 6s . per ton, which is equivalent to an 
increment of about 18s. per ton per year . 

From 1948 to 1953, this increment represents a basic increase 
in pumpkin prices consistent with a steady upward trend, but the 
increase in 1954 is thought to be due at least in part to lower production . 

Generally speaking, there has been little fluctuation in total annual 
production over the period, except in 1953-54. Between 1949-50 and 
1952-53 production was always between 30,000 and 33,500 tons, but 
it fell to 28,477 tons in 1953-54. The evidence suggests that the increase- 
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in price levels in 1953-54 was in some measure caused by the lesser 
quantity of pumpkins available, and was not therefore merely a 
continuation of the earlier basic trend. 

Support is given to this conclusion by the fact that the basic cause 
of the upward trend during the earlier years was a steady improvement 
in demand combined with the inflationary tendencies of the period, and 
the influence of the latter factor has not been so great over the last 
year or so . 

There is good reason to believe that the earlier trend has given way 
to a new trend with a smaller annual increment, but the data available 
at present are hardly sufficient to give a reliable measure of any new 
development . 

It has been mentioned earlier in this analysis that the seasonal 
pattern may be used in conjunction with trend correction to arrive 
at some indication of the course of prices in the near future . Under 
normal circumstances, prices in 1955 should follow the same general 
pattern outlined earlier, but at a level which is, on the average, slightly 
higher than that depicted on the chart of seasonal price pattern . 

Once again, it is stressed that only a rough guide is provided, since 
the periodicity of the many variations cannot be anticipated and at 
the same time it is not known just what allowance should be made 
for future trend . 

BOOK REVIEW. 
"The Romance of the Australian Land Industries ." By R. D. Watt. 

This is an historical review of the development of the rural 
industries of Australia, full of interest to all connected with primary 
production or alive to its place in the national economy. 

Emeritus Professor Watt has drawn on a tremendous amount of 
authentic material and has arranged his selection of facts in a most 
readable manner . He tells a fascinating story of early settlement, the 
spread 

	

of 

	

agriculture, 

	

dairy ing 

	

and 

	

stock-raising 

	

throughout 

	

the 
Commonwealth, and the complexity of modern agriculture . 

Though prominence has been given to scientific research and its 
applications-as would be expected of one who taught hundreds of 
agricultural scientists at the University of Sydney-the long-bow has 
not been drawn, except perhaps in including the discovery of the vector 
of bunchy-top of bananas and the application of control measures among 
the "miracles of modern science." 

Through the eyes of experience, the author sees that "The ultimate 
progress in rural development must come from the man on the land 
himself, who has done such wonderful work in the 163 years of our 
short history, and it is only right that he should have all the assistance 
which agricultural education and research can give, especially as his 
success benefits, directly or indirectly, every member of the community." 

The book is available from booksellers for 30x . 


