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The diseases of the pineapple are 
comparatively few compared with 
those affecting many other fruit . 
However, there are some serious 
troubles which have to be taken into 
consideration if successful production 
is to be achieved . 

Fortunately, most of these can be 
adequately controlled by taking pre-
ventive measures both before and after 
establishing the crop . It is therefore 
essential to plan well in advance so 
that the methods of disease prevention 
can be incorporated in the general 
system of crop culture . 

DISEASES OF STEM AND 
LEAF. 

TOP ROT. 
Top rot or heart rot usually affects 

the pineapple plant before it flowers, 
although sometimes fruiting plants or 
suckers on ratoon plants may be 
infected . 

Diseases of the Pineapple 
By B . 
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Internally, the soft stem and leaf 
bases towards the apes of the plant 
are found to be rotted . Here the 
tissue is watersoaked at first, later 
becoming yellowish-brown with a 
darker line between healthy and dis-
eased areas . The whole heart of the 
plant eventually exhibits an evil-
smelling soft rot . 

Plate 1 . 
Top Rot. A recent planting of pineapple tops affected by top rot . 
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The early symptoms consist of a 
change in colour of the heart leaves 
to a yellow or light-brown tinged with 
red . They become flabby and recurved 
along the edges and are easily pulled 
from the plant . 

The older fibrous tissues of the butt 
are rarely invaded and suckers often 
arise from the dormant buds . These 
may also be affected, but in any ease 
they are weak if the mother plant 
was small at the time of attack. 

Older plants may develop stem 
lesions which do not develop to the 
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top rot phase . The plants are 
stunted, and leaves arising from the 
affected areas are narrow and stiff . 

Top rot is caused by two species of 
fungi, the most common of which 
(Phytophthora cinnamomi Rands) 
affects the plants in the autumn and 
winter . The other (Phytophthora 
parasitica Dastur) has caused infec- 
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tions in the spring and early summer 
in South Queensland and is the chief 
cause of the disease in northern areas . 

These fungi are soil inhabitants and 
form spores in moisture in the heart 
of the plant or in the soil. The spores 
are transported in surface water and 
are responsible for the spread of the 
disease . 

Top Rot . A section through the base of a young plant affected with top rot. 
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Root rotting caused by P . cinnamomi 
may extend through the stem of small 
plants and result in top rot, but in 
larger plants the infection takes place 
directly in the stem apex or leaf 
bases . 

The fungi causing the disease reach 
the plant in runoff water, soil wash or 
the splash of rain . The most serious 
losses occur following heavy rains, 
particularly in autumn-planted tops. 

Young plants grown from tops or 
small slips are more susceptible than 
those propagated from suckers, 
because their open structure and small 
stature allow easy entry of spores in 
soil or water. In larger plants several 
weeks may elapse between infection 
and the appearance of symptoms . 
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Plate 3. 
Top Rot Control. A pineapple planting on contoured beds. Note the drain 

between beds . 

Top rot is most serious on flat or 
poorly-drained land . It may affect 
tops even on reasonably well-drained 
soil types if heavy rain falls soon 
after planting. 

Control . 

Is 

Top rot may be prevented by 
avoiding those conditions most suit-
able for its development . 

Drainage systems should be designed 
to intercept outside water before it 
reaches the plantation. Within the 
area, the water should be diverted into 
inter-row drains and carried away 
quickly . It should not be allowed to 
flow across the rows . If the land is 
flat, or the soil shallow, planting on 
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beds with subsequent hilling is advis-
able . If hard-pan is present, the 
subsoil should be broken up by 
ripping . 

The improvement of soil structure 
by good cultural methods allows 
quicker absorption of moisture and 
less rul.2off . 

When planting tops it is advisable 
to level the land carefully and slightly 
bed up the rows, even on sloping sites, 

so that temporary puddling does not 
take place in small depressions . 
Excessively deep planting should be 
avoided, and soil should not be 
allowed to enter the hearts during 
planting . 

Plants affected by top rot should 
be removed and replaced by the 
largest planting material available, 
after bedding-up the gaps in the rows . 
The replants may be dipped in strong 
Bordeaux mixture (7 :7 :20) to protect 
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them against subsequent infection . 
Some burning will result, but this does 
not affect the subsequent growth of 
large plants . 

BASE ROT. 
Base rot usually occurs soon after 

planting and is most prevalent in the 
warmer months following wet weather. 
It is typically a black rot of the butt 
of the plant. The softer tissues are 

Base Rot. Internal and external symptoms of an affected sucker. 

destroyed and only the stringy fibres 
remain . Decay of the butt is followed 
by wilting of the foilage, and the 
plants may be readily broken off at 
ground level . 

The disease is caused by the same 
organism (Thielaviopsis paradoxa (De 
Seynes) von FIohn) as produces water 
blister in ripe fruit . This organism 
is commonly called the "pineapple 
fungus." 
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It cannot enter the unbroken skin 
of the plant, and infection takes place 
through cultivation injuries, or most 
commonly through the unhealed scar 
where the planting material has been 
removed from the plant . 

Control. 
The observance of the following 

precautions should ensure against 
losses from base rot . 
The planting material should be 

upended and cured for at least two 
or three days in the sun before 
planting or packing for transport . 
This curing process should be carried 
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Plate 5. 

Base Rot. Section through a severely affected sucker . 
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out after the fruitlets are removed 
from slips or after stripping. Storing 
the material in heaps must be avoided 
at all costs . 

Very often during prolonged wet 
weather tops up-ended to cure will 
still become infected . Dipping of the 
plants in an organic-mercurial fungi-
cide, or else spraying one of these 
preparations on the upturned butts, 
will prevent this trouble . 

The usual methods of improving 
soil drainage and the avoidance of 
planting in wet periods will also help 
to reduce losses from base rot . 
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Plate 6 . 
Root Rot Wilt. Young plant showing early leaf symptoms . 

ROOT ROT WILT. 
The term wilt, as applied to pine-

apples, refers to a type of plant 
debility which may be due to a variety 
of causes . Any organism which 
destroys the roots will produce 
wilting of the plant . Such organisms 
include fungi, nematodes and insects . 

Root rot wilt is the name given to 
a disease in which fungal decay of 
the roots is the primary cause. 

The symptoms above ground consist 
of a change in colour of the leaves 
from a healthy green through various 
shades of red, pink and yellow. The 
outside leaves become limp and the 
edges curl under, and there is a dying 
back from the tips . The centre leaves 
remain fairly upright, while the outer 
whorls fall to the ground . If fruiting 
plants are affected, the fruit colours 
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prematurely and is of no commercial 
value . Slip and sucker growth is 
retarded . 

Foliage symptoms are always 
preceded by collapse of the root 
system and affected plants are easily 
pulled out of the ground . The young 
roots and softer parts of the older 
ones rot rapidly, but the root sheath 
and woody central cylinder adhere to 
the plant for some time . If the rot-
ting is slow or incomplete, some 
months elapse before pronounced 
foliage symptoms appear . 

Phytophthora cinnamomi, one of the 
fungi causing top rot, is also con-
sidered to be responsible for most of 
the root rotting in pineapples. Other 
less aggresive parasites may do some 
damage to roots weakened by unfav-
ourable soil conditions or other factors . 
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P. cinnamomi is prevalent in most 
soils which have grown pineapples . 
It may be introduced into virgin land 
on soil adhering to planting material, 
and it also attacks some other plants 
besides pineapples . 

The development of root rot wilt is 
favoured by high soil moisture and it 
therefore occurs in soils heavy in 

Root Rot Wilt. The effect on hearing plants . 

texture or with poor natural drainage . 
Waterlogging for only a few days is 
sufficient to produce root rotting if 
the organism is present . 

Temporary waterlogging is not 
uncommon in some of our pineapple 
soils during the wet season, but the 
most spectacular damage occurs when 
prolonged rains extend into the winter 
months . Under these circumstances 
the soil remains wet for long periods 
and widespread root damage results . 

Control . 
The measures recommended for the 

improvement of soil drainage in con-
nection with top rot control also apply 
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WHITE LEAP SPOT. 
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to root rot . The selection of vigorous 
planting material and cultural meas-
ures designed to produce a vigorous 
root system are also important . A 
rotation of crops, one of the basic 
farming principles, is necessary to 
improve soil conditions and reduce the 
numbers of harmful organisms 
present. 

When root rot has occurred in a 
plantation, some benefit will be found 
from hilling. This helps the plants 
to produce new roots higher up the 
stem and improves drainage . Cutting 
back the lower leaves before hilling is 
necessary to allow the soil to be thrown 
up close to the plants and promote 
root growth from below the old leaf 
bases . 

White leaf spot normally occurs in 
the autumn during overcast, showery 
weather. It is a common disease in 
pineapple plantations but rarely causes 
economic damage . 



2 0 

The first symptom is a small yellow 
to brown spot which rapidly elongates 
under moist conditions and may reach 
several inches in length . If the leaf 
is girdled the top portion droops over 
and withers. Fine weather results in 
rapid drying of the areas to give 
straw-coloured, or nearly white, 
papery lesions . The spotting will be 
seen to commence where two leaves 
have rubbed, or where a leaf has been 
punctured or damaged in some 
manner . 

The organism responsible (Thiela-
viopsis paradoxa) is the "pineapple 
fungus ",which also causes base rot. It 
enters the leaves through injuries . 
This factor and the special weather 
conditions required for development 
limit the incidence of white leaf spot. 

Control . 
Control measures are rarely, if ever, 

required, and experimental work in 
this direction has not been considered 
necessary. 

DISEASES OF THE FRUIT. 

Water Blister . 
Each year during the summer har-

vest water blister causes considerable 
losses in pineapples consigned to 
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southern markets . It may also occur 
in cannery fruit if there is some delay 
between harvesting and processing . 
The disease is rarely seen on the farm 
and many growers are not familiar 
with the symptoms . 
Water blister appears as a soft, 

watery rot of the flesh of the fruit 
which assumes a darker watersoaked 
appearance . The skin overlying the 
decaying flesh is glassy, watersoaked 
and characteristically brittle . Finally, 
skin, flesh and core disintegrate . The 
fruit weeps considerably before col-
lapsing, and the decay is accompanied 
by a sweetish odour. 

The fungus responsible for this rot 
(Thielaviopsis paradoxa) has been 
mentioned previously in connection 
with base rot and leafspot . Rela-
tively high temperature and humidity 
are necessary for water blister 
development and these conditions 
often prevail during the months of 
January to April when the summer 
crop is being harvested . 
During such times it is common for 

the fungus to be found on the planta-
tion on rotting tops and suckers left 
lying in heaps in damp situations . 
On both rotting fruit and leaves there 
are produced masses of dark spores 

Plate 8 . 
Root Rot Wilt . The effect on ratooned pineapples . Many of the plants have 

collapsed and others have produced weak suckers . 
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White Leaf Spot . 

	

Pineapple leaves showing the characteristic white marking . 

which impart a grey appearance to 
the rotting tissue . Infection takes 
place during picking and packing by 
spores distributed by wind or rain 
from such rotting pineapple material 
lying in the plantation or near the 
packing shed. 

The fungus cannot penetrate the 
unbroken skin of the fruit, so growth 
cracks, bruises or freshly cut surfaces 
provide the sites of entry . There is 
a lapse of over 48 hours between the 
time of infection and the appearance 
of symptoms, so the disease does not 
usually develop before cannery fruit 
is processed . It may be well advanced, 
however, before fresh fruit reaches 
its destination in the southern States. 

Control . 
The avoidance of losses due to water 

blister is quite practical for the care-
ful farmer. Success depends on 
careful and hygienic picking, handling 
and packing of the fruit . 

The packing shed must be kept 
clean and all pineapple refuse 
promptly removed from the vicinity . 
Planting material should never be 
kept near the packing shed. At the 

Plate 9 . 

time of an epidemic, regular disinfec-
tion of the packing shed and its sur-
roundings should be carried out by 
spraying with 2 per cent . formalin 
solution . 

Extreme care should be taken in 
picking, handling and packing to 
avoid bruising the fruit. Market fruit 
should be cut and not snapped from 
the plant . Sunburnt, damaged fruit, 
or fruit with an excessive number of 
growth cracks should be excluded from 
southern consignments. The packing 
of wet fruit should be avoided, when 
possible, and the packed cases kept 
dry . 

Selection of planting material, to 
eliminate knobby fruit types, will 
reduce the damage to fruit during 
packing . 

If losses are anticipated it may be 
an advantage to protect the cut stem 
of the fruit against water blister. 
Dusting with 25 per cent. benzoic acid 
dust has been recommended, but it has 
been more recently shown that a 1 per 
cent. sodium salicylanilide solution 
is effective, is easier to apply, and 
leaves less residue . The base of the 
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fruit may be dipped before packing, 
but only firm fruit should be treated, 
as any weeping of juice will impair 
the chemical protection. 

FRUITLET CORE ROT. 
Fruitlet core rot, also known as 

"brown spot," appears sporadically 
in most pineapple districts . The 
seasonal incidence varies but it is 
most common in fruit maturing during 
winter or spring . 

It is often not detected until the 
fruit is cut, but the failure of one or 
more fruitlets to colour at maturity 
may be an indication. Some badly 
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affected eyes even become brown and 
sunken as the fruit ripens . Internal 
symptoms consist of a browning of 
the centre of the fruitlets starting 
below the floral cavity and sometimes 
extending to the core. The marks are 
firm and vary in size from a speck to 
an area involving one or more 
fruitlets. 

Fruitlet core rot is caused by 
several species of fungi (Penicillium 
spp . and Fusarium sp.) which grow 
on the decaying floral remnants in 
the cavities under the eyes . They 
enter the flesh of the fruit through 
injuries to the hard lining of the 

Plate 10. 
Water Blister. Fruit showing both stem and side infection . 
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cavity, and then only as the fruit 
ripens . Such injuries may be caused 
by growth cracks, or the feeding of 
certain insects, such as mealybugs and 
mites . 

Control . 
The sporadic nature of fruitlet core 

rot outbreaks, and the fact that any 
control measures would have to be 
aimed at the predisposing factors, 
present many practical difficulties . 
Avoiding a winter crop, as recom-
mended in the case of black heart, 
should also help in escaping fruitlet 
core rot . 

MARBLING. 
Marbling is a bacterial disease 

which is most prevalent in fruit of 
low acidity . For this reason it has 
been of greatest importance in the 
warmer pineapple areas of the world, 
such as Mexico, Haiti and the Philip-
pine Islands, where summer fruit is 
low in acid and sugar content . It 
has sporadically occurred in southern 
Queensland but has only caused 
economic losses in the far north of 
the State during the summer crop . 

Marbled fruit is characterised by a 
brown speckling and abnormal hard-
ening of the tissues, particularly in 

Plate 11 . 
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the centre of the fruitlets . 

	

Sometimes 
the discoloration may be yellowish or 
reddish-brown and continuous areas of 
the flesh may be affected. 

Externally there are no obvious 
symptoms, although affected fruit 
often sound hollow when rapped . 

Infection is thought to take place 
at flowering, or shortly afterwards, 
but the disease develops only during 
the ripening process . Large fruit 
seem more susceptible than small 
fruit, probably because they are 
generally less acid . 

Fruitlet Core Rot. Section through affected fruit . 

The Smooth Cayenne is the most 
susceptible of the varieties grown in 
Queensland . 

Control. 
Any control measures for marbling 

must at present be aimed at reducing 
the susceptibility of the fruit . 

Close spacing of plants to reduce 
fruit size, and high potash fertilizing 
to increase fruit acidity, are possible 
means of reducing the disease. 
Delaying maturity of the summer crop 
may also be helpful, as the incidence 
of marbling decreases as harvesting 
progresses and the fruit increases in 
acidity. 
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YEASTY ROT. 
Yeasty rot may affect over-ripe or 

damaged fruit in the field, but also 
causes wastage on the southern 
markets . Like water blister, it is a 
wound infection, but it needs less 
humid conditions for development. 
Therefore, in hot weather it will break 
down ripe fruit in the plantation, 
whereas water blister is rarely found 
under such circumstances . 

The first symptom is a bubbling 
exudation of gas and juice through the 
crack, sunburn or injury where infec-
tion occurred . The skin turns brown 
and leathery and as the juice escapes 
the whole fruit becomes spongy . 
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Plate 12 . 
Marbling. As seen in section of frufit . 
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Internally, the decaying flesh is a 
bright yellow and is ruptured by large 
gas cavities . Ultimately, only a mass 
of fibrous tissue is left in the leathery 
skin . 

Yeasty rot is a fermentation disease 
and may be caused by various yeasts . 
In the field it is only important in 
sunburnt fruit or if growth cracking 
is prevalent . 

Control . 
Field control involves the adequate 

protection of maturing fruit against 
sunburn . The picking and packing 
precautions recommended for the con-
trol of water blister also apply to 
yeasty rot. 
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PINK DISEASE . 
Pink disease, like marbling, appears 

only sporadically in southern Queens-
land. It cannot be detected before 
the fruit is cut, and even then the 
slight pink discoloration, from which 
it received its name, is not always 
obvious . However, during cooking or 
processing a light-brown discoloration 
develops in the diseased tissues . 
Affected fruit are therefore useless for 
canning. 

Pink disease is caused by an 
unidentified bacterium which probably 
infects the fruit at flowering time . 
Insects are thought to carry the 
organism from wild fruits to 
pineapples . 

Control . 
No effective control measures can 

be recommended for pink disease. 

SUMMARY OF CONTROL 
MEASURES . 

Plate 13 . 
Yeasty Rot. Cross section showing characteristic cavities. 
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It is possible to prevent many of 
the important diseases of pineapples 
by taking suitable precautions in 
growing and handling the crop . Such 
precautionary measures may be incor-
porated satisfactorily in the cropping 
programme . 

The continuous growing of a single 
crop is basically an unsound farming 
practice . It has, however, been 
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carried on in some of our older dis-
tricts which have been growing pine-
apples for many years. The result is 
a deterioration in soil structure and 
fertility, as well as an accumulation 
of soil organisms harmful to pine-
apples . A suitable rotation of crops 
is therefore desirable. 

The precautions that should be 
taken to prevent pineapple diseases 
may be listed as follows :- 

(1) Choose a well-drained, deep 
soil for pineapple culture . 

(2) Rotate crops . 

Mr . R . Veitch, B . Agr. Sc ., B.Sc . 
(For.), F.R.E.S ., who was Assistant 
Under Secretary (Technical) of the 
Department of Agriculture and Stock, 
retired from the Public Service on 
31st December, 1956 . 

Mr. Veitch was born in 
Edinburgh, Scotland, and 
received his University 
education at the Edin-
burgh University where he 
graduated in 1912 . _Kr . 
Veitch acted as Assistant 
Entomologist to the 
Imperial Bureau of Ento-
mology, British Museum, 
London, during 1912-14, 
and in the latter year was appointed 
Entomologist to the Colonial Sugar 
Refining Co., Lautoka, Fiji . 

Mr. Veitch joined the Queensland 
Department of Agriculture and Stock 
as Chief Entomologist in 1925 . In 
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(3) 

(4) 

(10) 

Maintain good soil structure . 

Lay out the plantation correctly 
and provide artificial drainage 
where necessary. 

Select vigorous planting 
material of good type . 

Cure all planting material . 

Plant carefully. 

[1 Jan ., 1957 . 

Practise plantation and packing 
shed hygiene . 

Prevent sunburn and injury to 
the fruit . 

Harvest, handle and pack the 
fruit carefully . 

RETIREMENT OF Mr. R. VEITCH. 

1936 he was appointed also Director 
of Research, in 1937, Director of 
Plant Industry (Research), and with 
the re-organisation of the Department 
in 1945he became Director of the 

Under Secretary (Tech-
nical) in 1947 . 
Mr. Veitch was largely 

responsible for the initia-
tion of the policy of 
recruiting highly trained 
young men from the 
universities for appoint 

ment to the technical staff, thus ensur-
ing a solid foundation for the post-war 
expansion of the Department . 
Dr . VP. A . T . Summerville succeeds 

Mr. Veitch as Assistant Under 
Secretary (Technical) . 

, 
Division of Plant 
Industrv He w a s 
appointed to his final 
position as Assistant 
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In most deciduous fruits, winter 
temperatures play an important part 
in determining the size of the crop 
in the following season . The peach 
is no exception to the general rule. 

Peach trees do not thrive in locali-
ties where winters are severe, for 
injury to blossom buds may occur 
when temperatures fall to 27 deg. F ., 
that is, 5 degrees below freezing point . 
At temperatures of 15 deg . F ., nearly 
all the buds are killed and even 
the wood may be injured . The 
varieties, however, differ in their 
resistance to low winter temperatures . 

While the peach does not thrive in 
very cold climates, a certain amount 
of winter chilling is required to 
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Chilling Requirements of 
the Peach 

By T . J . BOWEN, Assistant Horticulturist. 

Plate 1 . 

ensure normal "breaking" of the buds 
in spring, and the severity of the 
winter also affects the date of blos-
soming . Flowering usually takes 
place during the first spell of warm 
weather after the flower buds have 
received sufficient winter chilling for 
the variety . Following a mild winter 
in which their chilling requirements 
are not satisfied, some varieties fail 
to set fruit after flowering ; examples 
in the Stanthorpe district are May-
flower, High's Early Canada and 
Brigg's Red May . 

Bud Formation . 
The buds of deciduous fruit trees 

enter a rest period shortly after they 
are formed in the January-March 

Fruit Set in The Peach. The variety is Pullars Cling, a late-maturing 
type which has not the exacting chilling requirement of the early-maturing 
Mayflower and Brigg's Red May. 

2 7 
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period, growth being suppressed by 
a regulating hormone which moves 
down to the buds from the tips of the 
shoot . The buds develop scales and 
embryo leaf and flower parts before 
they enter the rest period . After 
the buds have had sufficient chilling 
in winter, they "break" into shoots 
and flowers when weather conditions 
become favourable in spring . 

During the rest period, the buds 
remain inactive and can then with-
stand moderately low temperatures. 
The length of the rest period depends 
on a number of factors, chief among 
which are the variety, the length of 
the shoot and the amount of chilling 
received . 

If the tree is exposed to favourable 
growing conditions in spring before 
the buds have had sufficient chilling, 
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Mayflower Peach in Bloom. This is one of the problem varieties which is 
susceptible to bud-shedding after a mild winter. 

flowering may be irregular ; many 
blossoms fall before they are fully 
open, and in some buds the embryo 
flower parts actually die before the 
buds open . 

Length of Chilling Period . 
Most deciduous fruit trees open 

their buds satisfactorily when they 
have been subjected to temperatures 
between 32 deg. F . and 42 deg . F . 
for a period of about eight weeks . 
Peaches, however, need less chilling 
than poine fruits such as the apple, 
and most varieties "break" normally 
after experiencing an 8-weeks period 
with mean temperatures of approxi-
mately 50 deg. F . 

Weather conditions exert a good 
deal of influence on the length of the 
chilling period, for sunlight, fog, 
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cloud and wind all affect bud tempera-
tures. In the orchard, bud tempera-
tures on a sunny day may be higher 
than the recorded air temperature, for 
the buds absorb more heat than they 
radiate. On the other hand, cloud 
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Plate 3. 

v - vegetative bud; f - flower bud; 
1-leaf bud; s-spur; 
x -old fruit stalk; t -twig. 
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and wind tend to bring bud tempera-
tures closer to the air temperature. 

The length of the chilling period is 
also affected by the vigour of the tree 
and soil deficiencies of nitrogen and 

Fruit-bearing Wood in The Mayflower Peach. A, Shoot growth at the end 
of the first growing season; B, Shoot growth at the end of the second season 
after it has borne a crop. 
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water . Buds on vigorous, late-grow-
ing shoots require more chilling to 
break the rest period than do buds 
on weak shoots . Again, soil deficien-
cies of nitrogen and water which 
cause premature leaf fall in autumn 
usually induce early bud opening 
after a warm winter. 

Varietal Reactions . 

Mid-season and late peach varieties 
normally set satisfactorily following a 
mild winter in the Granite Belt . 
Under these conditions, however, early 
varieties such as Mayflower, High's 
Early Canada and Brigg's Red May 
which have an above-average chilling 
requirement, often shed their buds 
during late winter or early spring . 
As a result, the crop is substantially 
reduced, and if the majority of the 
flower buds are shed, may be negli-
gible . Leaf growth may also be 
affected ; the trees then lack vigour 
and, owing to the sparse foliage, 
limbs and branches are exposed to the 
risk of sun-scald . 

Unlike the foregoing varieties, 
some such as the China Flat 
(one of the Oriental Peento peaches) 
require little chilling ; they flower and 
set fruit following a warm winter . 
This peculiarity of the China Flat 
and related varieties makes commer-
cial production practicable in the 
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BEEKEEPING STATISTICS. 

coastal areas, where better types of 
peach are of little or no commercial 
value . 

Control of Bud Shedding. 

Treatments which break the rest 
period in deciduous fruit trees have 
been of interest for many years . 

One old-fashioned method of induc-
ing normal bud-burst after a warm 
winter is associated with the practice 
of long pruning and consists in 
making a "nick" close to the bud 
with the secateurs . This method is, 
however, not very effective in pre-
venting bud abscission, which is the 
main problem in early varieties of 
peach at Stanthorpe . 

Better results can be obtained by 
applying a spray containing 0.03 per 
cent . DNCHP (dinitro-orthocyclo-
hexylphenol) to the trees about 4 
weeks before bud-burst . Treatment 
effects depend somewhat on the variety 
and the previous cropping history of 
the individual tree . Bud shedding is 
seldom completely suppressed but 
crop yields are generally increased. 
Normally, however, DNCHP sprays 
hasten flowering and, to a lesser 
extent, leaf burst, and this may be a 
hazard in areas where early spring 
frosts are troublesome . 

Statistics of the beekeeping industry show that this industry 
fluctuates very much from year to year in regard to the number of 
operating beekeepers, the number of hives held and the quantity of 
honey produced. The Government Statistician records that during 
1955-56 the number of commercial beekeepers, 700, was 77 less than 
during 1954-55, the number of productive hives, 24,089, was about 
1,000 less, and the unproductive hives, 11,350, nearly 2,400 less . The 
total quantity of honey produced, 2,329,138 lb ., was, however, nearly 
600,000 lb . greater than during 1954-55, and reached the high average 
yield of 96.7 lb . of honey per productive hive, compared with 69 lb . 
the previous season . The quantity of honey produced was the third 
highest ever recorded for the State . 
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Hookworm Infestation of 
Working Dogs 

Hookworm infestation has become 
a serious disease in working dogs in 
the western areas of the State. 

Hookworms will kill a susceptible 
dog in a few days, so owners of valu-
able working dogs must be prepared 
to control this parasite. Dogs that 
have been born and reared in the 
country have no acquired resistance to 
hookworms, and sufficient worms to 
cause death will build up very 
rapidly . 

Signs of Hookworm. 
The usual story is that the dog goes 

out to work quite readily but by mid-
day he is tired, panting and lagging. 
His condition becomes progressively 
worse and he has to be carried home. 
At this stage the dog does not relish 
his food or he will not eat at all . 
In a severe case, if the correct treat-
ment is not given immediately the dog 
will be dead within a week. 

The most important sign of hook-
worm infestation is anaemia. Look 
at the small blood vessels on the whites 
of the eyes and under the eyelids, 
inside the lips, on the gums and the 
tongue, and you will see that they 
are very pale . The heart is beating 
quickly and breathing is fast and 
shallow . The ears and feet feel cold 
to the touch . Stinking, black, tarry 
droppings and sometimes blood are 
passed. The dog shows a harsh, dry 
coat. 

In less acute cases, where the dog 
is resisting the infestation, the signs 
are lack of stamina with signs of 
anaemia ; general unthriftiness ; 
failure to grow and put on condition ; 

By M . S. STEVENS, Veterinary Officer. 

diarrhoea ; coughing ; dropsical swell-
ings ; and perverted appetite with 
dogs eating sticks, soil and rubbish. 
The skin on the underside of the body 
might be marked with many small 
breaks which are inflamed, discharg-
ing thin yellow pus, and very itchy. 
These areas 'take weeks to heal . 
Ordinary skin wounds often fail to 
heal and become ulcerated . 

Life History. 

3 1 

The common hookworm in Queens-
land is Ancylostoma caninum . The 
worms are 4 in. long and reddish-
brown or greyish in colour . They 
have a large mouth armed with three 
pairs of large pointed teeth . With 
these the adult worms attach to the 
first third of the small intestine of the 
dog, cat and fox, where they suck 
blood . 

The worms lay many eggs which 
are passed in the droppings . The 
eggs hatch on the ground to become 
larvae . They go through more devel-
opmental stages and in about a week 
are able to infest animals . In this 
stage, the larvae can withstand heat 
and cold, but not extreme dryness . 
The larvae live in the soil and may 
remain alive for many months under 
suitable conditions . 

Animals are infested by eating 
larvae on their food or through active 
penetration by larvae through the 
skin . In the latter case the larvae 
enter the blood-stream and are car-
ried to the heart, then into the lungs . 
There they break into the air pas-
sages, crawl up the windpipe and are 
swallowed . Once in the intestines 
they grow into adults . 
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Larvae in the blood-stream of a 
pregnant bitch may enter the unborn 
puppies, which are then infested 
before they are born . 
Development to the adult stage from 

infective larvae takes from four to 
five weeks . 

Ill Effects . 
The hookworms may cause ill effects 

in the infested animal in a number of 
ways . 

Firstly, as they burrow through the 
skin they may produce an inflanuna-
tory condition accompanied by 
irritation . 

Secondly, the larval stages damage 
the lungs, often severely, during 
their migration . 

Thirdly, the adult worms attach 
themselves to the lining of the intes-
tines and suck blood . The amount of 
blood removed by one worm is nearly 
a cubic centimetre every 24 hours . 
Thus if a dog picks up 300 worms 
nearly half a pint of blood is sucked 
out of his body every 24 hours ; and 
no dog can stand such a loss for 
long . 
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If you detect signs of hookworm 
infestation in your dogs, treat the 
matter as urgent . A delay of 12 
hours or even less before obtaining 
treatment can be fatal. 

The drugs commonly used are tetra-
chlorethylene and n-butyl chloride . 
Carbon tetrachloride and oil of cheno-
podium are less commonly given. 

Hookworm (Ancylostoma caninum) . slightly enlarged . 

If giving tetrachlorethylene, use 
1 c .c . for each 10 lb . body weight, the 
dose to be given in a gelatin capsule 
and followed two hours later by an 
ounce of Epsom salts . N-butyl 
chloride is also given in a gelatin 
capsule ; the dose ranges from 1 c.c . 
for a body weight of 5 lb . t o 5 c.c. 
for a body weight of 50 lb . or over . 
Affected dogs should be treated each 
day for three days . 

Piperazine citrate is not effective 
against hookworms . 

An iron tonic such as ferrous sul-
phate 5 grain emphlets should also 
be given and an adequate protein diet 
provided . 
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Prevention . 
Sanitation and hygiene are the 

'keynotes in preventing infestation 
taking place. Overcrowding and poor 
feeding should be avoided. Animals 
should be kept under clean, healthy 
conditions . 

If hookworms are known to be pres-
ent on the property it is advisable to 
feed dogs off boards or iron which 
can be kept free from droppings and 
can be cleaned. 
Droppings should be collected every 

few days and removed from possible 
contact with the dogs . Buried larvae 
can penetrate several inches of soil, 
so reasonably deep burial of faeces is 
necessary. If dogs are run together 
in pens the periodical collection of 
droppings is most important. 
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Pens with wooden or concrete floors 
are the easiest to keep clean and 
provide the safest housing for dogs. 

Soaking the soil with saturated 
(very strong) brine will kill larvae . 
It should be applied at the rate of 1 
gallon per 10 square feet . 

These control measures may seem to 
be a lot of trouble for dogs, which 
on most properties are kept under 
very bad conditions and given a 
minimum of attention . However. 
when a useful dog is lost his working 
capacity is sorely missed . 

So prevent hookworm infestation as 
far as you can. Give your dogs a 
little more attention with regard to 
their health and well-being . 

PESTS AND DISEASES HANDBOOK. 

The Department of Agriculture and Stock now has available for sale 
the second edition of Volume III. of the "Queensland Agricultural and 
Pastoral Handbook," the first edition of which appeared in 1938 . 

Following a general description of the structure of insects, fungi and 
bacteria, and a chapter on insecticides and fungicides, the book proceeds 
with a discussion of the pests and diseases which affect most of the 
farm and orchard crops grown in Queensland. The insects, fungi and 
bacteria concerned are described and illustrated, the symptoms of injury 
detailed, and control measures given. 

Among the crops treated are deciduous fruits, citrus, banana, pine-
apple, papaw and other subtropical fruits, cereals, cotton, tobacco, lucerne, 
potato, tomato, vegetables, and pastures . There is also a chapter on pests 
of stored products. 

The book runs to 560 pages and contains more than 300 illustrations. 
It is available to primary producers in Queensland for ten shillings, post 
free, and to others for one pound, post free . 
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CAPITAL EXPENDITURE ON 

A review of capital expenditure on 
54 Queensland dairy farms selected at 
random was published recently by 
Messrs. D . B . Williams and F . H . 
Bollman in the "Quarterly Review of 
Agricultural Economics" . 
The average capital expenditure per 

faun on farm assets over five years 
fluctuated from the low level of £461 
in 1951-52 to £654 in 1954-55 . 

Excepting motor vehicles, the major 
items of expenditure were tractors and 
farm machinery, which reached the 
record of £294 in 1954-55. The 
expenditure on these items has 
gradually increased, while purchases 
of motor vehicles has settled down at 
a lower rate for the last three years, 
though still accounting for 22 per 
cent. of the expenditure on farm 
assets in 1954-55 . 
Expenditure on livestock has been 

relatively constant over the years, 
except for purchases in 1951-52 and 
1952-53 to build up numbers . In 
1954-55 the average for farm livestock 
was £106 . 
Expenditure on basic land improve-

ments and farm structures has 
increased significantly. The value of 
the additions to land improvement 
(principally clearing), water supplies, 
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QUEENSLAND DAIRY FARMS. 

fencing and buildings in 1950-51 was 
£34 ; this amount increased to £60, 
£66, £112 and £107 in each succeeding 
year. 

Expenditure on farm machinery 
was £68 in 1950-51, £176 in 1952-53 
and £140 in 1954-55 . Within the five 
years the 54 farmers bought 31 
tractors and 73 new tillage implements . 

The report points out that the bulk 
of the funds spent on farm assets 
were financed from the farmers' own 
savings . Higher gross revenue from 
dairy products in 1955-56 suggests 
that the flow of savings for invest-
ment has been maintained . But the 
tightening of bank credit evident on 
the survey farms in 195'4-55 continued 
during 1955-56 . Bank loans to 
farmers in Queensland classified as 
"mostly da.irying and pig raising" fell 
from £18.4 million in December 1954 
to £15.7 million in June 1956 . 

The authors remark that a continua-
tion of credit stringency cannot but 
have a severe impact on farms which 
are unable to accumulate savings to 
finance land development from current 
earnings. Among these are farms 
with an economic potential which will 
remain undeveloped if adequate credit 
supplies are not available. 

On Durham Downs Station, South-western Queensland . 
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Tubular Steel Cattle 
Feeding Stalls 

Fodder conservation is becoming of 
increasing importance to the dairying 
industry o£ Queensland . 

In the past the most common type. 
of conserved fodder was hay . Today 
silage is assuming greater importance . 

To facilitate handling of these sup-
plementary feeds it is extremely use-
ful to have special feeding stalls. 
This ensures that each animal 
receives her due ration, it enables 
animals to be fed according to their 
individual production, and it reduces 
fodder wastage to a minimum. 
A very satisfactory layout of stalls 

has been erected on the property of 
Messrs . Greiss and Lohmann, of The 
Caves area, in the Rockhampton dis-
trict . These stalls are used in con-
junction with the feeding of silage 
from two 90-ton silos . They include 
individual stalls for each animal, a 
special feeding trough, and a central 
alleyway for the handling of the 
silage . 

Construction of Stalls . 
These feed stalls were constructed 

during 1954 . They are made of con-
crete and tubular steel, which was 
discarded condenser coils from com-
mercial refrigeration plants . These 
condenser coils were lengths of lz in . 
piping curved to form a series of 
parallel pipes 14 in. apart. 
The coil was cut into lengths of 

7 ft . 6 in. and used as the division 
between the stalls . A 3 ft. length of 
straight piping was welded onto the 
curved end of each division to act as 
a leg . 

The overall construction embraces 
5S stalls . Each stall is 2 ft . wide and 
7 ft . 6 in . deep . The floor is concrete 

By L . T . FOSSEY, Dairy Officer. 
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and effectively drained by a drain 
1S in . wide set immediately behind the 
stalls. Behind the drain is a concrete 
apron extension 5 ft . wide . This 
apron assists to keep the stalls clean 
and is particularly valuable in wet 
weather . The fall in the width of 
the stalls is 2 in . in 10 ft., and a fall 
of 4 in . in 7 ft . 6 in. has been pro-
vided in the length of the stalls . The 
overall fall in the level of the floor 
follows the natural slope, which is 
towards the silos . 

Building Feed Troughs. 
The feed troughs are of reinforced 

concrete . They are formed by setting 
concrete slabs into a special moulded 
concrete stand . All the concrete slabs 
are 6 ft . 9 in . long and 2 in . thick . 
The reinforcement used was discarded 
meshed wire crates, which are often 
used for protection of imported goods . 
The overall dimensions of these formed 
troughs are 2 ft . high in the front, 
3 ft . 6 in . high at the rear, 15 in . 
wide at the top, and sloping to 10 in . 
at the bottom. 

Details of this combined trough are 
shown in Plate 3 . 

(a) Slab A is 10 in. wide and fits 
in the front of the stand . 

(b) Slab B is 10 in . wide and is 
bevelled on both sides so as to hold 
the other slabs in position . 

(c) Slab C is 2 ft . wide and is 
fitted in the back of the stand. 
supports the trough . There are 17 

(d) Slab D is the stand which 
of these to each set of stalls . The 
stand is moulded concrete 21 in . wide, 
4 in . thick. The front leg is 18 in . 
high whilst the back leg is 24 in . 
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Plate 1. 
View of Feeding Stalls and Silos. 

Plate 2. 
Layout of Feeding Stalls. 
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Although the troughs are not fas-
tened to the floor there is no move-
ment. This can be attributed to the 
weight of the trough and the support 
given by the bail divisions, which are 
fixed to the back slab . The top rail 
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Plate 3 . 
Details of Trough Construction . 
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of the division is held fast with a 
length of 3 x 2 hardwood which is 
fixed to the back slab . This slab also 
prevents the trough being broken 
with the shovel when feeding out 
fodder. 
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It has been found necessary to 
place a partition between the cows' 
heads to prevent disturbances during 
feeding . The partitions are 2 ft. 6 in . 
long and 1 ft. 6 in . high. They are 
placed on the top of the trough and 
fastened to the division rails with wire 
clips . The material used was 3 in . 
mesh, which was also used for rein-
forcing the floors . 

Back chains are available but are 
rarely used . 

Feeding. 
The silage is conveyed to the feed 

boxes along an alleyway 6 ft. 3 in . 
wide in a wooden trolley . The trolley 
is 6 ft . long, 3 ft . wide and 2 ft . deep . 
For easy moving the trolley is 
equipped with four ball-bearing 
mounted wheels 4 in . in diameter . 
Fodder is shovelled into each stall . 

Improvements . 

The only improvement considered 
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The time required to build, 22 days (8 hours) for 2 men . 
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of concrete of the trough (Slab C) . 
With the present units, stock throw 
some feed over the back. With this 
increase the slope of this stand would 
have to be altered (that is, the bevel 
on Slab B) . Unless this is done the 
slope could be too severe and result in 
the slab fracturing . 

Adequate drainage should be given 
serious consideration . Unless efficient 
drainage is possible, the floor level of 
the stalls should not be sloped towards 
the storage silos . 

Costs . 

These feed stalls are quite elaborate 
and give the appearance of being very 
expensive . However, Messrs . Greiss 
and Lohmann claim the total cost, 
of these 58 stalls, excluding labour, 

HOW FAR WOULD THIS GO ? 
The total amount of ensilage made in 1955-56 was 36,191 tons, 

and stocks at the end of March 1956 totalled 43,155 tons . 

Hay and chaff held on farms at the end of March amounted to 
less than 150,000 tons . 

Stock numbers at this time were-sheep, 22,115,746 ; beef cattle, 
5,946,282 ; dairy cattle, 1,383,739 . 

necessary in this construction is an was £190 . 
increase in the height of the back slab costs were 

The following is 
incurred :- 

how the 

£ s. d . 
61 tons cement 98 14 9 
Cartage of cement from Rockhampton to The Caves 6 10 0 
30 cubic yards of gravel and sand . . . . . . 26 10 0 
Steel mesh reinforcement (second-hand) . . . . 20 0 0 
1,700 ft . of 1~ in . tubular steel (condensor coil) 7 1 8 
240 ft. of 3 x 2 hardwood . . . . . . . . 7 10 0 
9 doz . 6 in . x 5/16 in . bolts @ 3/7 doz . . . . . 1 12 3 
10 gall . petrol @ 3/10 per gall . . . . . . . 1 18 4 
1 gall oil . , . . . . . . , , , . . 0 9 6 
1 gall . paint . . . . . , , , . . . . 3 0 0 
Welding tubular steel 17 10 0 

£190 16 6 
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The Value of Continuous Herd 
Recording 

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

One frequently hears one or more 
of the following questions and state-
ments from farmers :- 

"Is there anything to be gained by 
herd recording?" 

"I have tested all my cows for two 
years . I know what they give . Why 
should I continue to test?" 

"I have recorded my herd for a 
few years and am withdrawing from 
the Herd Recording Group until a 
batch of heifers by the new bull comes 
into production ." 

On the surface some of these state-
ments may appear to be logical, but 
on closer examination they prove to 
be unsound . 
The general conception of herd 

recording and its uses appears to be 
that it is limited to the finding and 
culling of low producers . This is the 
first and most elementary and neces-
sary use to which herd recording 
results can be applied, but the astute 
farmer takes advantage of herd 
recording by using it as the basis of 
all his farm programmes. 

These include- 
(1) Selection of animals for 

breeding replacements . 
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Herd recording is the yardstick by 
which all of these are measured, and 
in order to ensure success it is neces-
sary to keep recording continuously. 

The advantage to be gained by 
continuous recording is shown by a 
survey of the herds recorded during 
the 1954-55 herd-recording year . 
During this year there were 981 herds 
in which cows completed recorded 
lactations . It was found that the 
average production of herds varied 
according to the number of years the 
herds had been recorded. 

The average production for all cows 
was 151 lb . butterfat . The average 
production of cows in herds recorded 
for one year only was 140 lb ., but in 
herds recorded for seven years it was 
182 lb . butterfat . 

TABLE 1 . 

(2) Proving the herd sire . 

(4) Seasonal calving . 

(5) Suitability of crops . 

Details are shown in Table 1 . 

VALUE OS' CONTINUOUS NERD RECORDING. 
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(3) Feeding according to produc-
tion . 

(6) Pasture planting, renovation, 
and management . 

Average Production . 
No . of Years No . of No . of No . of Herds Have 

Been Recorded. Herds. Groups . Cows. 
Milk. Butterfat Commercial . 

Butter. 

lb . lb . lb . 
7 45 21 2,345 4,244 182 222 
6 31 17 1,742 4,023 169 206 
5 54 24 2,634 3,668 160 195 
4 83 30 3,921 3,563 151 184 
3 120 38 5,118 3,610 157 191 
2 261 50 10,439 3,475 150 183 
1 387 56 14,510 3,427 140 171 

Total 981 . . 40,709 3,563 151 184 
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Thus cows in the herds recorded 
continuously for seven years averaged 
42 lb . butterfat more than cows in 
the herds which had been recorded 
for one year only . This is equivalent 
to 51 lb . commercial butter, which at 
3s. 6d . per lb . is worth £8 18s . 6d. 
This extra return per cow is certainly 
worth while . 

There is no doubt that the owners 
of the herds which have been recorded 
continuously for seven years have 
applied the information gained by 
recording to improve their farm 
programmes . 

I think that from this you will agree 
that herd recording, and particularly 
continuous herd recording, pays 
dividends . 
Now what about the man who 

records his herd for a year or two, 
ceases for a couple of years, and then 
again records? 

The New Zealand Dairy Board's 
report for 1954-55 includes the result 
of a survey of this aspect of 
recording . 

This survey shows that herds 
recorded for the first time in 1949-50 
and recorded continuously until 
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1952-53 had shown an increased 
average production of 13 lb . butterfat . 
Herds recorded for the first time in 
1949-50 and not recorded again until 
1952-53 showed an increased average 
production of only 1 lb . Herds 
recorded for the first time in 1950-51 
and not recorded again until 1952-53 
also showed an increase of only 1 lb . 

These results show that the advan-
tages gained through recording are 
quickly lost if recording is discon-
tinued . 

I think you will agree that the dif-
ference of 12 lb . butterfat between 
the continuously recorded herds and 
those recorded y spasmodically would 
pay for the cost of recording and still 
leave a handsome profit-12 lb . butter-
fat is equal to 142 lb . commercial 

lb . 
cow ; 
cow 

butter, which at 3s . 6d . per 
amounts to £2 10s . 9d. per 
recording fee at Ss . 6d . per 
leaves a margin of £2 2s . 3d. 

The foregoing shows convincingly 
that continuous recording definitely 
pays and the increased production 
attained demonstrates forcibly what 
can be achieved by planning the farm 
programme according to the informa-
tion supplied by herd recording . 

LOWER RATES FOR BRIGALOW SPRAYING . 
Under certain conditions, the cost of spraying brigalow can be substantially 

reduced by using less hormone in the spray, the Minister for Agriculture and 
Stock (Hon . H . H. Collins, M.L.A .) said recently. 

Until now, the recommended rate has been 1 lb . per acre . After nearly six 
years' work with aerial spraying under the supervision of the Government Botanist 
(Mr . S. L. Everist), it is now clear that some brigalow can be brought under 
control by aerial spraying with 2,4,5-T in oil at rates of j lb. per acre, and in 
some cases even less . This should bring the cost of brigalow spraying down below 
£2 per acre . 

The chances of success with lower rates depend on the type of brigalow and 
the thoroughness of the spraying. Excellent results have been obtained on tall 
virgin brigalow, but on low, shrubby growth, top kill has generally not been as 
good and is less reliable . 

In scrub with undergrowth brigalow, the smaller bushes often receive only a 
few drops of spray, so that they are less affected by weak hormone solutions than 
by strong ones . For this reason it is better to use stronger solutions on dense 
bushy brigalow. 

For treating big, virgin brigalow scrub, the low rates can be recommended 
with confidence, provided spraying is accurately done . But if scrub with much 
undergrowth or sucker regrowth is to be treated, the advice of the Department 
should be sought before farmers or graziers commit themselves to the expenditure 
involved . 
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The Occurrence and Control 
of Worm Parasites of Sheep 

in Queensland 
Prepared by Dr. G . R . MOULE, Director of Sheep Husbandry, in collaboration with 
officers of the C.S .I.R.O . McMastar Laboratory, and the Department of Agriculture and 

Stock and Woolgrowers in Queensland . 
(Continued from page 698 of the December issue.) 

Worms and the Weather . 

The weather controls worm para-
sites of sheep in Queensland . How-
ever, everyone knows that rainfall in 
the sheep country is extremely 
variable. Average rainfall figures do 
not mean very much ; in some years 
more than twice the usual amount of 
rain falls, in others less than half . 
This raises two questions :- 

(1) How does a wet season bring 
Worms? 

(2) Where do the worms go in dry 
times? 

The answer to the first question is 
related closely to the life cycle of the 
worms that affect sheep . During 
warm, moist weather worms' eggs 
hatch quickly and many of the 
immature worms survive until they 
are swallowed by sheep . It is as well, 
therefore, to examine your rainfall 
records closely. On the Darling 
Downs, in the Maranoa and in the 
Central Highlands, the weather, in an 
average year, may be conducive to 
increases in worm infestation . The 
total amount of rain that falls in a 
year is not the only thing to consider . 
The way the rain falls and the number 
of dull, cloudy days are also 
important. 

In those parts of pastoral Queens-
land west of the 20-inch rainfall line, 
the weather may be quite suitable for 
worms in some years . Dull, cloudy 
days usually accompany prolonged 
summer rains . Records show that in 
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years gone by up to 40 inches of rain 
have fallen between New Year and 
Easter in districts that usually 
receive only 16-18 inches of rain a 
year . In other years the rain has not 
been so heavy, but cloudy weather 
with light falls of rain has been much 
more common than usual . This is the 
type of weather that suits worms and 
that is the reason why the barber's 
pole worm sometimes occurs in the far 
west, which is usually worm-free. 

The building up of heavy infesta-
tions depends also cn the rate of 
stocking . The lighter the stocking the 
smaller the chances of a sheep picking 
up worm larvae. 

In the far west, weather conditions 
and the low rate of stocking usually 
combine to keep the worm burdens 
down . The effects of exposure on eggs 
and larvae explain differences in the 
occurrence of worm infestation between 
open downs country and scrub country . 

Overcrowding of sheep is likely to 
result in a building up of infestations . 
In the areas of low stocking, over-
crowding is generally of a local 
nature-for example, sheep crowding 
on areas of fresh feed on frontages, 
in gilgais and on watercourses, or 
round water places . Any situation 
which is overcrowded and thereby 
heavily contaminated with droppings 
and the accompanying worm eggs is a 
"danger area." When a "danger 
area" is protected by shade or by being 
located in a lowlying place, the worm 
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eggs and larvae will find conditions 
suitable for development and survival . 
The high rate of stocking on the; area 
will lead to building up of the worm 
burden of the sheep. This may be 
increased by the occurrence of dull, 
cloudy weather favourable to worms. 

Recognition of these two important 
features- 

(1) Prolonged "wet" seasons, and 
(2) Local overcrowding- 

will enable the application of approp-
riate control measures in good time 
before the worms have caused trouble. 
Where do worms go in dry times? 

Without moisture and shelter the eggs 
and larvae on the ground soon die, but 
the worms in the sheep live on for 
months, even for a year or more, and 
they keep on laying eggs . The sheep 
is thus the reservoir of infection. 
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Diagram Illustrating Effects of Hair Worm on Appetite~The daily food intake 
by sheep, in pounds per head per day, is shown on the vertical scale on the 
left and time on the horizontal scale at the bottom . The amount of food the 
sheep were eating per week was measured and they were then drenched 
with hair worm larvae at the point indicated 0 on the horizontal scale . 

The irregular line shows the way the average daily food intake of each sheep 
decreased to as low as 1.75 (= 1; lb.) of food seven weeks after the sheep 
were infested with hair worm . The most rapid decrease in appetite occurred 
during the first four weeks after infestation. 

In regions that have suffered 
severe drought the sheep that survive 
will be in very low condition . They 
will have practically no resistance to 
worm infestation . If good drought-
breaking rains occur and feed begins 
to grow quickly, the sheep will recover 
quickly and will soon overcome any 
worms they may be carrying . How-
ever, if the rains are not sufficient to 
bring a rapid growth of good feed, 
the sheep will not recover quickly and 
may not resist worms picked up as a 
result of the wet weather. 

Even under drought conditions there 
are certain places that may be danger-
ous from the point of view of worm 
infestation . Any place where sheep 
are crowded together, and that pro-
vides shelter and moisture for worm 
eggs and larvae, is dangerous. 
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Plate 3. 
Showing Approximate Distribution of the Nodule Worm in Eastern Australia. 
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Plate 4. 

Appearance of the Digestive Tract of the Sheep and Location of the Various 
Work Parasites. 

	

(For explanation see page 45 .) 
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Watering places, feeding grounds (if 
sheep are being fed on the ground), 
feeding troughs and camps may all 
have actual or potential danger spots . 

Board troughs with earth bottoms 
can be very dangerous, but if they are 
situated in open sunlight probably 
very few larvae will develop in the 
droppings . When bag troughs sag 
and contact the ground, droppings 
can bank up underneath in a sheltered 
situation that may permit larvae to 
develop . Such young worms could 
then crawl through the sacking into 
the feed . These sites can be even 
more dangerous if heavy dews moisten 
them . 

Feeding grounds are especially 
dangerous when rain comes . It is wise 
to move the sheep to a new spot after 
any fall of rain sufficient to wet the 
soil for an inch or so. 

In drought time, when feed is short, 
sheep will have lower resistance to 
the effects of worms . A degree of 
infestation which in normal times 
would not be of much consequence 
may in drought time be very serious . 
It is therefore a wise precaution to 

DESCRIPTION OF PLATE 4. 

Important Weather Conditions 
in the West. 
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drench sheep as soon as it is evident 
that they are losing condition because 
of a shortage of feed . 

Dryness, with heat or cold, destroys 
eggs and larvae on pastures . There-
fore sheep in western Queensland are 
unlikely to build up heavy infestations 
during dry periods, except under 
special circumstances . Don't forget, 
however, that sheep may carry over an 
infestation into a dry period . If dry 
weather prevails for several months 
and feed is becoming scarce, it is 
advisable to drench . By removing the 
worms picked up before the dry spell 
the sheep will have a better chance 
to thrive . 
The ability of hair worm eggs and 

larvae to withstand long periods of 
cold dry weather during the winter 
may lead to accumulative contamina-
tion of the pastures . These eggs 
hatch rapidly and sheep may be 
quickly infested . A short dry period 
of several weeks during winter months, 
followed by rain, should always be 

Region of Tract . Parasites Found . 
1 . Gullet (oesophagus) . . . . , . . , 

2 . Paunch or 1st Stomach (rumen) . . , . 

3 . Roneycomb or 2nd Stomach (reticulum) , , 

4 . Bible or 3rd Stomach (omasum) . . , , 

5 . Rennet or 4th Stomach (abomasum) (a) 

(b) 

Large Stomach Worm or Barber's Pole 
Worm (Haemonchus) 

Small Brown Stomach Worm (Oster- 
tagia) 

6. Small Intestine or Runners . . (a) 

(b) 

Small Intestinal Worm or Black Scour 
Worm 

Tapeworm 
(Trichostrongylus) 

7 . R1iwd Criut (caocum) . , . . (a) Whipworm (Trichuris) 

8 . Crown (colon) . . . . . . (a) Nodule Worm (Oesophagostomum 
columbianum) 

9. Rind or Back Gut (rectum) . . . . , , 

10 . Caul (omentum) , , . . Tapeworm Cysts (Cysticercus tenuicollis) 
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regarded as a danger period for hair 
worm infestation . This is especially 
so if previous worm troubles have been 
encountered . 
Spring and summer rains followed 

by humid, warm, dull weather should 
always be regarded as a danger period 
for barber's pole and nodule worm 
infestation . Drenching should be 
carried out about three weeks after 
rain before the worms or the con-
tamination of the pasture reaches 
dangerous levels . 

KNOW THE PARASITE-ACT 
ACCORDINGLY. 

The strategic drenching plan 
illustrated in Plate 1 is based on actual 
observations of the seasonal changes in 
the worm burden. It is an attempt 
to relieve the grazier from worrying 
whether his sheep are infested, and, if 
so, with which species of worms. 

However, there will be occasions 
when a grazier wishes to know what 
the worm burden of his sheep may be. 

The days when sheep were treated 
for "worms" should long be past. 
Different kinds of worms produce dif-
ferent diseases at different times of 
the year and require different drugs 
for treatment . In other words, a cor-
rect diagnosis is essential . 

Diagnosis may be based in one or 
more of the following :- 

(1) Recognition of symptoms . 
(2) Examination of droppings . 
(3) Post-mortem examination . 

Recognition of Symptoms . 
It is unusual to find a sheep infested 

by only one kind of worm, but it is 
usual to find that one kind is more 
numerous and is chiefly responsible for 
the symptoms seen . Each type of 
worm produces special symptoms 
which can usually be recognised . 
The more important parasites of 

of sheep cause the following 
symptoms :- 

(1) Large Stomach Worm or 
Barber's Pole Worm (Haemonchus 
contortus) .-This worm acts by drain-
ing blood from the sheep it affects . 
This causes paleness of skin and eye 
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membranes ; "bottle jaw" in bad cases ; 
lack of stamina when driven ; loss of 
condition not necessarily present (fat 
sheep may die) ; no scouring unless on 
lush pastures . Outbreaks generally 
occur from late spring to autumn . 

(2) Small Hair Worm or Small 
Intestinal Worm (Trichostrongylus) .-
Loss of condition is the most notice-
able symptom ; affected sheep usually 
scour but this may not be severe if 
feed is dry . On green feed, typical 
"black scours" is seen. On dry feed, 
droppings may not be dark in colour . 
Symptoms are usually seen from 
autumn to spring . This parasite most 
commonly affects young sheep only . 

(3) Nodule Worm (Oesophagosto-
mum columbianum) .-Loss of condi-
tion is also pronounced in sheep suffer-
ing from nodule worm ; droppings are 
soft and contain slimy mucus and 
sometimes streaks of blood . Severely 
affected sheep have humped backs and 
stiff action of hind legs ; tail often 
held up at an angle . If nodules are 
present in the rectum they can be 
detected with the finger . Symptoms 
are usually seen from late autumn to 
early spring . 

Examination of Droppings . 
The examination of droppings is a 

matter for trained technicians . A 
single sample is of very little value . 
Send about 10 samples from sheep 
which are thought to be suffering from 
worms and 10 from sheep in the same 
mob but which are thriving . Do not 
send mixed droppings from several 
sheep . Collect samples from individual 
sheep, either by waiting until drop-
pings are passed by the selected sheep, 
or, preferably, by removing droppings 
from the rectum with one finger . Worm 
eggs in sheep droppings will hatch in 
24 hours and counts taken after this 
period are meaningless . 
A preservative must be added to the 

droppings . If samples are to be for-
warded to the Animal Research Insti-
tute, Yeerongpilly, it is advisable to 
contact your district Sheep and Wool 
Adviser or Inspector of Stock 
beforehand . 

[TO BE CONTINUED.] 


