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Brucellosis-Tested Swine Herds

(As at 3lst January, 1957).

Berkshire.

A, P. and N. Bealty, “Deepdene,’”” Baramba
road, Nanango

S. Cochrane, “Stanroy™ Stud, Felton

J. L. Handley, *‘Meadow \Tﬂle" 8tud, TLockyer

O'Brien  and Hickey, “Kildurham' BStud,
Jandowae East

G. C. Traves, “Wynwood'' Stud, Oakey

Westbrook Farm Home for Boys, Westhrook

H.M. State Farm, “Palen” Stud, Palen Creek

A, R. Ludwig and Sons. “Beau View" BStud,

Beaudesert

D. T. Law, “Rossvill™ 8tud, Trouts road,
Aspley

. H. Crawley, “Rockthorpe” 8Stud, w#ia
Pittaworth

F. R. J. Cook, Middle Creek, Pomona

Mrs, I. M. James, “Kenmore” Stud, Cambooya

H. L. 8tark, “Florida,” Kalbar

J. H. N, St.o(}dlt’..‘h “Btoodville,” Ormiston

H.M. 8tate Farm, Numinbal

. L. Goobanko and R. H. Atkins, “Diamond
Valley” Stud, Mooloolah

. J, Clarke, “Kaloon® Stud, Templin

L. Puschmann, “Tayfeld" 8tud, Taylor

C. E. Edwa:ds, “Spring Va]ley” stud, Kingaroy

. MeLennan, “Murcott' Stud, Wi!.tow’va.le

H. M. Wyatte “Cumberland Vaie Cooyar

C. ¥, W. and B. A. Shellback, “Rcdvi]la" Stud
Kingaroy.

J. (. Lees, “Bridge View" 8tud, Yandina

F. Thomas, “Rosevale” Stud, M.8, 373, Beaudesert

A. C. leteher, “Myola" 8tud, Jimbour

Q.AH.8. and College, Lawes

E. . Smythe, ‘““Grandmere” Stud, Manyung,
Murgon

The Marsden Home for Boys, Kallangur

M. F. Callaghan, Lower Mount Walker, wvia
Rosewood

E. R, Kimber, Block 11, Mundubbera

A. J. Potter, “Woodlands” Inglewood

Regional Experiment Station, Hermitage

J. W. Bukowski, “Secreto’’ Stud, Oxley

R. Astbury, “Rangvilla,” Pechey

L. Pick, Mulgildie,

D. ;. Grayson, Killarney

Large White.

H. J. Franke and Sons, “Delvue’” Stud, Cawdor

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

J. A. Heading, “Highflelds,” Murgon

K. B. Jones, “Cefn™ Stud, Pilton

L. Postle, “Yarrallla" Btud, Pitteworth

B. J. Jensen “Bremerside” Stud, Rosevale, via
Rosewood

I. J. Bell, “Dorne’’ Stud, Chinchilla

L. C. Lobegeiger, “Bromer Valley™ Stud, Moorang,
vig Rosewood

H. R. Gibson, “Thistleton™ Stud, Maleny

H. M. State Farm, Numinbah

V. P. MeGoldrick, “Fairymeadow" 8tud, Cooroy

2. 1. Fowler, “Kenstan™ Stud Pittsworth

W. Zahnow, Rosevale, vig Rosewood

Regional Experiment Station, Biloela

H. L. Larsen, “Oakway,” Kingaroy

G. L Bkyring, "Beliw&od" Stud, vig Pomona

0. B, Vidler, nneum, garoy

K. F. Stumcr Trench's Creek, Boonah

Q.AHS, and College, Lawes

H. 8. Powell, "Kybong" Stud, Kybong, via Gympie

C. Wharton, “Central Burnett’” Stud, Gayndah

5. Jensen, Rosevale, vie Rosewood

V. V. Radcl Coalstoun Lakes

H, R. Stanton, Tansey, via Goomeri

1., Stewart, Mulgowie, vig Laidley

D. T. Law, “Rossvill’”” 8tud, Trouts road, Aspley

Q. J. Horton, “Manneum Brae Stud, Manneum,
Kingaroy.

B. F. Jensen, Rosevale

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

. J. Hutton, “Grajea” Stud, D'Agullar .
Tamworth.
D, F. L. Skerman, “Waverley” 8tud, EKaim- A, Herbst, “Hillbanside” Stud, Bahr Berub, tia
Ekillenbun Beenleigh

A, C. Fletcher, “Myola' Stud, Jlmbour

Salvation Army Home for Boys, “Canaan’ Stud,
Riverview

Department of Agriculture and Stoek, Regional
Hxperiment Station, Kairi

E. C. Phillips, “Sunny View," M.S5. 90, Kingaroy

F. N. Hales, Kerry road, Beaudesert

T, A. Stephen, * W’Jthcutt. Helidon

W. F. Kajewski, “Glenroy"” 8tud, Glencoe

K. Thomas.

H. J. Armstrong,
Murgon

R. H. Coller, Tallegalla, #ie Rosewood

A, J, Potter, “Woodlands,"" Inglewood

D, V. and P. V. Campbell, “Lawn Hill,” Lamington

8, Kanowskl, “Miecho™ Stud, Pinelands

N. R. Potter, “Actonvale” Stud, Wellcamp

‘Rosevale' Stud, M. 8. 373, Beandesert
“Alhambra,” Crownthorpe,

Wessex Saddleback.

W. 5. Douglnq, “ereylight." Stud,
4, R. Smith, “Belton Park"”
D, T. Law, ‘“Rossvill”
4. B, Dunlop,

Goombungee
Stod, Nara

Stud, Trouts road, Aspley
“Kurrawyn' Stud, Acacia road,

uraby
R. A. Collings, “Ruotholme” Stud, Waterford

M. Nielsen, “Crmsbmok" Stud, Goomburra

. J. Cooper, * Gedar Glen' Stud, Yarraman
“Wattledale Stud,’ 492. Bcenfeigh road. Sunnybank
Kruger and SBons, “‘Greyhurst,” Goombungee
A. Heott, “Wanstead™ Stud Grantham

British Large Black.
H, W. Naumann, “Parkdale” Stud, Kalbar



Tuberculosis-Free Cattle Herds.

The studs listed below have fulfilled the conditions of the Department's Tuberculosis-free
Herd Scheme to 81st January, 1957,

Breed.

Owner's Name and Address,

ALS.

Ayrshire

Friesian . .

Guernsey

Jersey .,

Toll Hereford

M.E . &E. Bwtt ““Wattlebrae” A.1 S. Stud, Kingaroy
F. B. Sullivan, *'Fermanagh,"” P| h
D. Sullivan, “ismtry" Stud, B.ou\rsle via Pittsworth
w. !1. “Yarran vnla." arranlen
Con. 0‘3nmvan. “Navillos"” Stnd, Greenmount
P.ghﬁnmn Wi W %"IM. Hillview, Crow’s Nest
ps and Sons, “Sunny View," Benalr, via Kingaroy
llivan Bros. -Vajera® Stad, Bitteworth
Reushle Bros., ‘' Reubydale” Stud, Ravensbourne
H. F. Mar t "Chelmer‘ Stud, Wondal
A. C.and C. R. Marquardt, * ‘Cedar Valley,” Wondai
A, H. Sokoll, “Sunny Crest” Stud, Wonda|
W and A, G, Scott, “Welena® A.1LS. Stud, Blackbutt
G. Sperling, * ‘Kooravale” Stud, Kooralgin, via Cooyar
C J. Bchloss, “‘Shady Glen,” Rocky Creek, Yarraman
W. H. Tlmmwun “Alfa Vale,” Nanango
R Moore, Sunnyside, West Wom'oolln
tate Farm, Numinbah

. Neale, “Grovely,” Gresnmount
rls Valley™ A I 8 Sturl Kingaro
lhaven™ A.LS. mlfurd, vin nah

ueensland Agrioultural Hi h'schml d College, La
‘recstone, Wfrwlck — S
. K. Emn- Greenmount

. B. Greei bnhrnlne" Stud, Durong, Proston

L. !L J.'Cox, “Seafield Farm,” Wallumbilla
Crookey, ** A lla“ A I .8. Stud, Falrview, Allora
. Power, “Barfl do

¥ A

H. Webster, "M:!lll vale,” Darr,vﬁu re

. H. Sanderson, *‘Sunlit Farm,” Idie

A . K. Sh helton, Vi n' A.LS, Stud, Hivesville, via Murgon
R.B.adel%;om e %py alley." Coalstoun Lakes

HrEoErg

: %aF

gEger
=
5

=00
s
ik
§

Em
=

i
%

g4
§
o

e urmlu
uchen untain
and Son, "Mmiia" Aynllln St d. Ha‘.len
udgeon, **Marionville” Ayrshire 5 I.mdabwough
Zerner, “Pineville,” Pie Creek, Iinx 5, P 0., Gympie

o5

“Yarrabine' t.ud Yarraman
snrler. “Camelot,” Lytton rond Lindum
Mnedonuld “l"mhﬂalds L Mnrhurg
hnes, * Springvfew * Yarraman

, Degilbo, “l;eimndn“h
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ndam Oooi;blmja Box 26, Kingaroy
Gmnla'u i) bDnI:ID[n Road, Nanango

“*Ro Hill, Clifton
. Jo h;’% "Old Cannindah,” hl;imw en
ns, Woowoonga, iz Biggen
“ﬁ:z. Armagh Guernsey Stud, Ar 1\[. 8. 428 Grantham
cultural High thool Ccounge Loawes
8 M.n(hrhh.v. “Glen Erin” Jersey Stud, Greenmount
. F. Lau, “Rosallen” Jersey Stud, Goombungee
., MLS. 180, Kingaroy
ental Hn‘a“:lhl. Willowburn
Home for Boys, Westbrook
. Cox and s-un.l "Eme " Stud, Crawford, Kingaroy line
. L. By ¢, "The Crai ? Fgrm Iey
. Cra’ rd "lnwrlmr' ersey Bl.nd Invarlaw. Kingaroy
F. Gre, ““Carlton,” Rosevale, vig Rosewood
. Matthews, “Yarmdale,” Yarraman
Semmen. “Tec.qrg?, boohnl;t;ln!n
J. Noone, “Winbirra" Stud, Mt. Esk Pocket, Esk
ud, Sherwood road, Sherwood
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Safeguards for Producer and
- Consumer

By H. S. HUNTER, Director, Division of Marketing.

In addition to its efforts to improve
the production practices and the
technical “know how” of the man
on the land, the Department of
Agrieulture and Stock provides mar-
keting serviees and economic advice
to aid him in getting the full value
of his produet and in the planning

of his cropping programmes for
succeeding seasons.
Marketing Aid.
Marketing services inelude the

establishment of marketing boards
for various products and assistance
to them in the various decisions they
are called upon to make from time to
time. This particular form of
assistance is provided on the principle
of help to those who are prepared
to help themselves.

The legislation under which the
boards are established is in the form
of enabling Aects. They are made to
apply to a commodity only upon the
request of the growers. The initiative
must always come from the growers
for the inauguration of a marketing
scheme. Upon its coming into opera-
tion, administration of the scheme
becomes the responsibility of a
hoard composed of elected represen-
tatives of the growers, with the
Director of Marketing, or his deputy,
acting as a liaison with the Govern-
ment and to some extent as an
adviser, particularly to new boards
and boards rvepresenting the smaller
rural industries.

Some 36 years of experience in
Queensland have shown that such
grower-controlled marketing authori-
ties ean operate to the advantage of
the growers and the community,
provided the sound business policy

is adopted of engaging the services of
experienced and ecapable executive
officers and provided the board and
its marketing scheme receive the loyal
support of all of the growers in the
industry. The latter is a most essen-
tial requirement in the long-term
interests of each and every grower
and is well worth his earnest
examination.

Boards are assisted where necessary
by Treasury guarantees, and the
interests of individual growers are
protected by safegnards relating to
voting at referendums, the conduet
of elections, the provision that the
proceeds of sales must be returned
to the growers and by the annual
auditing of the books and accounts
of boards by officers of the Auditor-
General’s Department.

The Marketing Division, which is
the nexus between the boards and
the Department, also maintains con-
tact with the Bureau of Agricultural
Economies and the  Marketing
Division in the Commonwealth
Department of Primary Industry.

Trends and Forecasts.
Reports published at regular

“intervals by the Marketing Division

are of assistance mnot only fo the
primary producer, but also to trading
and ecommercial institutions.

In addition to a seetion in the
Department’s Annual Report to
Parliament, a report is submitted
annually to the Minister which con-
tains a wealth of information relating
to the marketing schemes in opera-
tion; production trends are disemssed
each month in a veport which 1s
sought by bankers and traders;
forecasts are made at appropriate
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stages during the growing season of
a number of erops, including the
graing, potatoes and tobacco leaf;
poultry and egg production is
examined quarterly. Abstraets are
compiled of overseas reports of grain
prices and a special staff of reporters
ascertaing daily the Brisbane market
prices for fruit, vegetables and dry
produce of the farm.

All this information, when avail-
able over a mnumber of years, is
subjected to statistical analysis and
the resultant productivity and price
trends are published for the infor-
mation of persons interested.

Farm Economics.

The Divigion recently has
embarked upon a number of eco-
nomic surveys on farms with the
ohject of eompiling an accurate pic-
ture of the structure of the industry
(as with pineapples), or to indieate
the economic implications of a funda-
mental change in cropping practices

[1 Feb., 1957,

where this is demanded by evidence
of declining soil fertility (as in some
of the grain erop areas). HKeonomie
information of this character has
become more necessary for the guid-
ance of farmers and agrieultural field
advisers under modern conditions of
specialisation and the greater eapital
investment mnecessary for mechani-
sation of the farm.

Agricultural Standards.

The Division also, by standard
enforcement, safeguards the interests
of the consumer, ineluding the rural
producer in his role of purchaser of
seeds, fertilizers, stock foods, veter-
inary medieines and pest destroyers.
Fruit and vegetables offered for sale
must be mature and free from
disease. Seeds must be free from
impurities and of proved viability.
Seed  certifieation  schemes  are
operated for a number of eommercial
Crops.

White Clover Responds to Superphosphate. The dpplication
of superphosphate to the plots-on esach side has greatly
stimulated the white clover on this South Coast farm.
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Field Turnips

By L. E. BRANDS, Adviser in Agriculture.

Turnips (Brassica rapa) were
grown in the Mediterranean region
nearly 4,000 years ago and have now
spread from their original home in
temperate Europe all over the world.

Many varieties have been developed
in this time and types are now grown
for both human and stoek eonsump-
tion. The cheapness of the seed and
the ease with which turnips ean be
grown have made them an attractive
rotation crop in European mixed
farming systems.

Swede turnip (Brassica campestris),
an allied species fo the white turnip,
can also be used either for human
consumption or for stock feeding. It
is most readily distingnished from the
white turnip by its yellow or orange
flesh and by its short stem or neck
which surmounts the fleshy root.

Within both groups the varieties
selected for table use are generally
smaller and fine fleshed, while those
selected for stock feeding are larger,
coarser and higher yielding.

Use and Value,

Turnips supply suceulent forage for
winter feeding of stock. They are,
therefore, comparable with silage and
for best results should be fed in con-
junetion with legume hays or with
grass hays and high-protein econcen-
trates. They could also be grazed
in conjunction with cereal erops such
as oats and wheat.

While turnips are used prineipally
for sheep, they are also relished by all
other classes of farm livestock. They
should be fed only to dry stock on the
dairy farm, as turnip flavour taints
milk. Turnips should be cut in pieces
before being fed to cattle, as these
animals are apt fo attempt to swallow
large portions of the roots and may
choke. '

This erop generally gives a much
higher yield per acre than ecereal
erops. The total yield of food wunits
per acre for turnips is at least 10
times that of cereal crops.

Used in econjunction with native
grasses, they provide a suitable ration
for all farm stoek exeept breeding
ewes; the latter require additional
protein supplied in the form of young
cereal crops, legume hays or green
sneculent pastures.

Sheep may be utilised for feeding
off the crop without the labour of
digging. When confined to limited
areas, sheep will eat out the whole
of the erop, both tops and roots. All
that remains of the root is a thin shell
whiceh together with the animal manure
helps to improve soil structure and
fertility.

One of the great benefits of a erop
such as this on the Darling Downs is
that it makes an excellent rotation
erop with eereals and assists a more
diversified agriculture. When used as
a grazing erop, it does not reduce the
soil fertility to the same extent as a
grain crop, and is doubly useful for
this reason.

Varieties,

On the Darling Downs so far only
one variety, the Mammoth Purple Top,
is eommonly grown. The seed is
imported from Scotland. This variety
is a heavy yielder and a normal erop
will give 50 tons per acre.

Climate and Soil.

Turnips are most suited to ecool
climates with an abundance of sun-
shine throughout the growing season.
After becoming well established they
withstand long spells of dry weather.
Tn a mature plant the primary roots
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Plate 1.
Ram Lambs Grazing Field Turnips on a Darling Downs Farm.
taken in July, 1853, shows an advanced stage of grazing; the folinge has oll
been eaten and only scattered roots remain.

may extend to a depth of 5 £t. or more
and the fibrous surface roots may
spread laterally for 2 ft. or more.

Turnips grow best in deep loamy
soil that is well supplied with organic
matter and plant food. Heavy elay
soils are not desirable as the soil
bakes, poor stands result, and the
plants grow slowly. Shallow infertile
soils are not suited to the produetion
of turnips or other root erops, as the
roots from smeh soils are not only
small, but tough and stringy.

Soil Preparation.

The soil should be ploughed deeply
and fallowed for some months. Prior
to sowing, a light plonghing and har-
rowing is necessary to bring the sur-
face soil to a fine tilth. A light rolling
to compaet the seedbed is recom-
mended. Good seedbed preparation is
.advisable as it will reduce the likeli-
hood of weed competition later.

This picture,

Time to Sow.

The best time to sow is February-
Mareh, when subsoil moisture should
be plentiful and regular rainfall ean
be expected. Antumn sowing also
enables hot weather and the likelihood
of aphis attack to be avoided. More-
over, the Febrnary-March sowings
bring the erop to maturity at a time
when graziers find it of best value.
Under favourable conditions, turnips
will mature within 100 days after
sowing.

Sowing.

One pound of seed per acre planted
at a depth of 1-2 in. will provide the
best stand. A light rolling after
sowing is recommended. If the
planting rate of 1 1b. per aere is
increased, lower yields may result due
to severe moisture competition during
growth,
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Plate 2.

A Sample of the Type of Field Turnip which can ke Grown on the Darling
Downs. This sample was typical of a crop grown by Mrs. 1. M. Todd,
" The Meadows,” Dalby, for field grazing by sheep.

51



52 QUEENSLAND AGRICULTURAL JOURNAL.

The seed can be sown through a
combine in drills 14 in. apart. The
combine set for 17 lb. of wheat per
acre puts out about 1 1b. of turnip seed
per acre when this seed is mixed with
14 1b. of a filler—for example, weevily
wheat or sawdust. Should this low
setting not be attainable on the
machine, the quantities of the filler
material have to be increased.

Growth of Crop.

Sown in Mareh, the young plants
develop to the grazing stage by early
June. No inter-row ecultivation is
practised during that period. The
sheep first feed on the tops and then
on the regrowth of the leaves; finally
they eat the roots.

Harvesting.

Field turnips are used solely for
grazing. Controlled grazing by elee-
tric fences is recommended. As an
example of the earrying eapacity, the
experienee of a Brookstead farmer is
given. Two hundred acres of heavy
grey eclay were sown fo turnips in
Mareh. From early June they pro-
vided the principal feed for 2,500
sheep and lambs during the period
between the end of the winter cereals
and the ecommencement of grazing of
the spring and summer crops, a period
of approximately six months.

[1 Feb.. 1957.

Pests and Diseases.

Turnips are mnot severely attacked
by any diseases. Black rot (a
bacterial disease) and black leg (a
fungus disease) may ecause stunted
growth in the affected plants. Both
arve carried on the seed. White rust
produces characteristic white or eream-
coloured spots on the leaves.

Little can be done to control these
diseases once they appear. Seed
should be obtained where possible
from a disease-free crop and a rota-
tion of the land to crops unrelated to
turnips should be praectised.

Perhaps of more economic import-
ance than the effects of the diseases
mentioned are the losses incurred as
the result of  deeay-producing
organisms gaining entrance to the root
through injuries caused by grazing.
A soft, evil-smelling rot develops in
injured roots, partieularly during wet
conditions.  This trouble may be
avoided to some extent by strip graz-
ing and by keeping stock off the crop
altogether during wet weather.

While a number of insect pests are
capable of attacking field turnips, a
winter crop is rarely seriously dam-
aged by inseets.  Where insect
attacks do occur, advice should be
sought from the nearest office of the
Department of Agrienlture and Stock.

ADDITIONAL HERD RECORDING SERVICE.

From Mareh onwards, each member of a herd recording group will be supplied
with a record of the progressive total of milk and butterfat each cow in his herd

has yielded sinee ealving.

This information will allow the owner to see at a glanee the length of fime

each cow has been milking and her production since calving.

The figures will

provide a valuable check on the effectiveness of the feeding methods in particular

and of the general farm husbandry.

When the mnew service is in operation, Queensland dairy farmers will be
receiving as comprehensive a herd recording service as those in any other State.
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Wheat Varieties Recommended.
for

Queensland—1957 Season

By Officers of the Agriculture Branch.

The wheat wvarietal pieture in
Queensland has changed greatly over
the last 10 years, and is still chang-
ing to-day. As new and better varieties
are developed by plant breeders in
this and neighbouring States, they
gradually supplant old favourites, and .
may in time replace them ecompletely.
Thus any list of varietal recommenda-
tions is likely to become out-of-date
in a matter of a few years, The tahle
presented here is intended for the
1957 season and will be revised from
time fo time in future.

The table of recommendations has
been drawn up on the basis of 11 dis-
triets in which wheat is grown to some
extent. Admittedly, in some of the
distriets listed, wheat is a very minor
crop; however, even in distriets such
as these, Departmental advice is often

sought on the most suitable variety
or varieties to grow.

The recommendations have heen pro-
vided by the Department’s Agricul-
tural Advisers in the respective dis-
triets. In most eases they arve based
upon the resmlts of a series of care
fully conducted vyield trials in the
various distriets, backed up by farm
experience with the varieties on a
larger scale.

STEM RUST.

In most distriets of south-east
Queensland, resistance to stem rust is
a most important varietal character-
istic, True, there are many seasons in
which rust is not at all serious. How-
ever, most Darling Downs farmers
know that in a bad season stem rust
can mean the difference between a 10-

WhEAT VARIETAL RECOMMENDATIONS.

District. Quick-maturing. Midseason. Slow-maturing,
1. Darling Downs (Central | Spica,(Gabo,Sea- | Festival, (Char- | Lawrence
and NW foam, Puora) ter)
2. Darling Downs (SE) Spica, (Gabo, | Festival Lawrence, (Cele-
Seafoam) bration)
3. Maranoa .. Spica, Gabo Festival Lawrence
4. Fassifern .. Gabo, Puora Kendee Lawrence, Cele-
bration
5. Brisbane Valley .. Spica, Gabo, | Festival, (Char- | Lawrence
(Seafoam) ter)
6. Lockyer Valley .. Spica, Gabo Lawrence, (ele-
bration
7. South Burnett Gabo, Spica Charter, Festival | Lawrence
8. Central Burnett .. Seafoam, Gabo, | (Festival) . | Lawrence, (Cele-
(Spica) bration)
9. Upper Burnett .. Seafoam, Spica, | Festival
Gabo
10. Callide-Dawson—
(a) Alluvials .. Seafoam, Gabo, | Festival, Char-
Spica, Pusa-4 ter
(&) Softwood Serub .. | Gabo, Spica Celebration
(¢) Open Plains Spica .. Charter, Festiva
11. Central Highlands Gabo, Spica Festival .. | Celebration
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bag erop and no grain at all. Even
if suech bad rust seasons oceur only

once in five years or so, the overall
" loss is still very serious unless rust-
vesistant varieties ave regularly grown.

In the more northerly wheat distriets
(prineipally the Callide and Dawson
Valleys and the Central Highlands),

[1 Feb., 1957.

rust resistance is not of prime import-
ance., In these distriets, the spring
weather is usually less humid than fur-
ther south—and rust develops best in
a humid atmosphere. Again, the
wheats generally ripen so fast under
these conditions that they can escape
the effects of rust even if the disease
is present.
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Sketch Map of Portion of Queensland Outlining the Principal Areas in
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those in the tcble. These areas are not intended to coincide with any official
districts but represent approximate agricultural districts.
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It was the rust resistance of such
varieties as Gabo and Charter which
gave them their big advantage over
Puora. This last variety had been
by far the most widely grown wheat
in Queensland in the years immediately
preceding 1949, but it soon lost ground
to the rust-resistant varieties.

Changes in the prevailing strain of
stem rust since 1949 have now resulted
in some of the hitherfo resistant
varieties becoming quite susceptible.
For example, in the 1955 season, even
Celebration took stem rust quite
severely—thus following in the foot-
steps of Yalta, Kendee, Gabo and
Charter. At the present time the two
popular varieties with the highest field
resistance to stem rust arve Spica and
Lawrence, with Festival next.

QUALITY.

In years past, Queensland wheat-
growers were not as a group greatly
interested in wheat quality, because
it was eclaimed that the premiums
offered for qumality were insufficient.
Plant breeders, however, had kept this
matter in mind, and as a vesult,
farmers in this State have for the last
30 years had a range of varieties of
very safisfactory quality to choose
from,

At the present time, with greater
competition existing in the world’s
grain markets, growers are quick to
realise that quality is of prime import-
ance, If Queensland’s wheat industry
is to expand beyond its previous peak,
it must do so on the hasis of high
quality grain,

It is important to realise that the
“strength” of a good bread wheat is
dependent apon both the quontity and
the quality of the proteins in the grain.
The gquality of the protein is mainly
a varietal characteristic—for example,
Spica and Gabo both possess very
high protein quality for eurrent bread-
making requivements. The quantity
of the protein in the grain is mainly
dependent on the conditions under
which the wheat is grown. Soil type,
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rainfall, soil management and farming
systems ean all play an important part
in raising or lowering this protein per-
centage,

All the varieties listed in the acecom-
panying table possess satisfactory pro-
tein quality. This does not mean that
they all possess the same quality.
They do in fact range from ‘“very
strong” varieties such as Festival and
Charter to much softer varieties in
the “medium-strong” eclass such as
Lawrence and Seafoam. However,
they do all possess very suitable quali-
ties for bread-making when used in
suitable blends.

The quantity of protein developed is
largely in the farmer’s hands. Most
of our soils are not high in total nitro-
gen, even in their virgin state. Many
of these soils cannot be expected to
continue produecing high-protein wheat
under continuous eropping systems,
It is only by maintaining soils at a
satisfactory level of fertility—and this
means the use of more varied farming
systems—that Queensland ean expect
to remain a producer of relatively high
protein wheat,

EXPLANATION OF TABLE.

In this table, the wheat varieties
have been grouped. approximately into
three classes: quick-maturing, mid-
season, and slow-maturing. The first
and second groups comprise the main
body of varieties suited for midseason
or late planting. The slow-maturing
group are better suited for early plant-
ing, coupled with feeding-off if so
required.

In some instances varieties arve given
in brackets. This means generally that
such varieties represent a second
choice, being considered not quite so
good as the other varieties listed for
that distriect. 1In other cases, the
bracketed varieties have not had suf-
ficient testing to warrant a full recom-
mendation, but have indicated some
promise for the distriet in question.
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The Potato Broad Mlte

By 'G. H, 8. HOOPER. Amtcmt Entomologist.

The potato broad mite (Eemstar-
sonemus latus (Banks)), which was
of minor importanee prior to 1955,
has reeently become a serious pest in
south-eastern Queensland. Although
it may be present in the spring crop,
only the autumn erop is
appreciably. As well as attacking
potatoes, this mite infests numerouns
weeds along headlands and ecreek
banks.

actively over the pla.nts frequently
carrying the female on its back.

Severely damaged plants are stiff
and erect, and the leaf margins are
curled downwards, with the under-
surfaces of the leaves tinged brown.
The newer leaves on these plants are
more elongate, are dark green, and
stand at a sharp angle from the main
stem. Leaflets are pointed and much

. Plate 1.
Potato Broad Mite (Female X 250).

The mites are small, almost invisible
to the naked eye, but can be seen with
the aid of a lens. They are shiny and
almost transparenf. The female is
larger than the male, globular in
shape, with short legs, and ineapable
of quick movement. The male is
more robust, has long legs, and moves

longer and narrower than those on
undamaged plants. Infestations ulti-
mately appear as dark-green patches
in the field.

~ Tubers from severely affected plants

often exhibit deep-seated splitting
accompanied by numerous small pro-
tuberances.
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Plate 2.
Portion of an Infested Plant (ton) and a Heqlth Plant (bottom.)
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Plate 3.
Tubers from Mite-Infested Plants.

CONTROL.

Preventive Measures.

Routine spraying of autumn potato
crops with DDT for other pests is
seldom necessary, and should be
avoided. Apparently this spraying
has inereased the pest status of the
potato mite, which may cause some
economic losses before suitable insecti-
cides can be applied.

Insecticide Treatment.
Correctly timed spraying with lime
sulphur, 1:80; spraying or duosting

with sulphur aceording to label direc-
tions; or spraying with dieldrin at
the rate of % 1b. active ingredient per
acre will eontrol potato mite popula-
tions. As the mifes are mainly on
the under-surfaces, good plant cover-
age is essential. Treatment should he
carried out at the first signs of plant
damage; 1if delayed,
become so well established that two

the pest may

sprayings, two to three weeks apart,

will be required.

PLANT DISORDERS IN COLOUR.

Disorders of erop plants cansed by a deficiency of one or other of the elements
essential for plant health are illustrated in colour in a pamphlet issued by the

Department of Agrieulture and Stock.

The pamphlet is available free to Queensland farmers on applieation to the

Department of Agriculture and Stock.
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Harvesting Grass Seed

By J. G. J. STEVENS, Officer in Charge, Biloela Regional Experiment Station.

Aerial spraying of thousands of
acres of brigalow serub with hor-
mones, added to a continnally increas-
ing area of virgin serub being “rolled”
or “pushed” by high-powered tractors,
has ereated an enormous demand
during the last eouple of years for
seed of improved pasture species for
sowing to bring these areas into pro-
ductive nse.

There is also an ever-inereasing
realisation among owners of larger
holdings of semi-open country in
western districts that inereased carry-
ing eapacity is possible, particularly
through the use of buffel grass.

Cheap seed in large quantities is
therefore the need in the three major
species in demand—Rhodes grass,
green panie and buffel grass.

Prices fluetnate, but generally
speaking Rhodes grass ean be bought
at 4s. per lb. whilst good quality
buffel and green panie are seldom pro-
eurable under 12s. 6d. per 1b. The
latter price makes planting of large
areas an expensive project.

Up to the present, quite a lot of
the grass seed on the market has been
hand-harvested—hence the high price
demanded—but it does seem from
recent commereial and experimental
work at the Biloela Regional Experi-
ment Station that quicker and cheaper
mechanieal harvesting methods are
possible.

Investigations into  methods of
grass seed harvesting have heen in
progress at Biloela since 1951 with
the object of finding a cheap, quick
and efficient method of harvesting a
high-germinating sample of grass
soed.

METHODS TESTED.

Flowering and maturation habits of
the species were first studied and then
the effects of wvarious hand and

mechanical methods of harvesting
were investigated with regard to effici-
eney, yield and quality of seed.

The following comments are made
on the various methods used to date.

Hand Harvesting.

Rhodes grass can be rubbed, green
panic shaken, and buffel grass
stripped into a receptacle carried by
the person harvesting. High quality
and high yield per aere can be
obtained at high cost from a few
acres.

Cutting the heads with a sickle and
curing in heaps in the field for subse-
quent hand or stationary header
threshing is a slightly faster method
than stripping into a receptacle, but
there is danger of weather damage
during euring.

Cut with Reaper and Binder,

Stook and Thresh,

High yield is possible and fair to
good quality seed obtained due to
maturation continuing in the stook.
Provided stooks are small (no more
than a man can load on to a waggon
in one forkful) and tied at the top
to keep rain out, weather damage is
seldom serious in Rhodes grass, but it
can be high in green panie.

Gauze Frame on Vehicle,

This method consists of a frame
eovered with wire gauze fitted to the
front of a nutility, truek or tractor.
The frame is construeted a foot or
two wider than the vehiele itself and
extends 2 ft. or more above the
radiator. There is a trough below
(the curved portion of a heavy gauge
galvanised iron stock watering trough
is suitable), the bottom of which must
be high enough to elear the ground
and the height of the outer edge of
which is about one-third of the total
height of the erop.
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Plate 1.
Screen and Trough Mounted on a Truck for Harvesiing Seed of Buffel Grass.

The vehiele is driven through the
standing erop, with this home-made
frame attached, at a speed of 10-15
m.p.h. The grass stalks arve first hit
by the lip of the trough: and the heads
jerk back on to the screen momen-
tarily, losing their ripe seed before
heing swept under the trough. The
seed falls into the trough and is
removed and bagged as necessary.

This harvesting method has distinet
advantages and disadvantages which
are briefly as follows:—

Advantages.

(1) Speed of operation. Many
acres can be covered in a day—
and speed is most important in
grass seed harvesting.

Plate 2.
Truck with Screen and Trough Working in Buffel Grass.
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Plate 3.
Buffel Grass Seed being Bagged from the Trough.

(2) Only ripe seed is dislodged
from the heads; hence germina-
tion ig high.

(3) Weather permitting, two or
more harvestings of the same
erop can be made as seed ripen-
ing progresses—this applies
particularly in green panie.

Disadvantages.

(1) The driver of the vehicle is
more or less “flying blind” and
must know that there are no
bad bumps, stumps or other
obstruetions in the paddock—
or risk major damage to his
vehicle.

Most vehicle engines overheat
quickly on this work.

If a tractor is used it tends to
become unmanageable at the
speed required.

No more than about 60 per
cent. of the harvestable seed is
actnally collected—the remain-
der flies into the air and is
lost.

(2)
3)

(4)

This method has its uses, particu-
larly in large areas and especially in
buffel grass, which is handled better
than either green panie or Rhodes
grass.

4

Screen and Trough on Tractor:
P.T.0. Reel.

A machine with a sereen and trough
on a tractor or jeep and reel driven
from a power-take-off has been in
mind for some time but has not yet
been constructed.

The advantages envisaged over the
secreen deseribed in (3) above are:—
(1) Slower ground speed, which
would be compensated by
additional threshing effect of the
reel (somewhat like that used

on a reaper and binder).

(2) Reduced loss of seed with
maintenance of quality.

Standard Grain Header,

Most farmers own a header and its
use for grass seed harvesting obviates
the need for procuring other equip-
ment. Work has been done with the
All-ecrop (eanvas conveyor front)
type, by bhoth straight-heading and
pick-up threshing methods, and also
with the conventional spiral-front
type of header.

The outstanding features of grass
seed harvesting with such machines
may be summarised as follows:—

(1) If big acreages are fo be

covered speed is a major factor,
for the seed is only available



62 QUEENSLAND AGRICULTURAL JOURNAL.

in the head in a condition suit-
able for harvesting for a week
—or perhaps a fortnight at the
most. Wet or windy weather
can eause the eomplete loss of
a seed cerop through shedding.
Hence a 10 ft. or 12 ft. comb
is a decided advantage over
smaller machines.

(2) “Straight-headed” grass seed
must be air-dried as soon as
harvested. Tt is preferably
laid out in the paddock on tar-
paulins or home-made bag
sheets immediately rather than
bagged. If because of bad
weather it is necessary to bring
the seed in before it is properly
dry, it should be spread out as
thinly as possible and stirred
frequently. Green panie
requires much more eareful
attention in this regard than
either buffel grass or Rhodes
grass.

(3) Efficiency of straight heading
ean vary widely according to
operator, machine and species.

Rhodes grass does not “flow” and
is difficult to get into the grain box.
Elevator blockages can waste a lot
of time. It is also readily blown
al'.)\rer the back of the riddle box and
ost.

A good sample of green panmic ean
be obtained with most headers,
although the All-erop type generally
produces the best results. However,
in this species, although the seed is
heavier, the riddles tend to “gum-up,”
seed separation becomes diffienlt and
once again there are losses over the
tailboard.

Until recently it was thought that
buffel grass harvesting was not pos-
sible with a header, but this species
has now been successfully harvested
by this means at the Biloela Regional
Experiment Station. The light-fluffy
nature of this seed makes it most
difficult to handle, but it has heen
found that by using a very low drum
speed threshing of all ripe heads is
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completed withont breaking up of
green leaf, heads and stalks, all of
which go over the straw walkers and
are discarded.

No ripe seed is lost over the
walkers; some gets through the
riddles and is colleeted as a eclean
sample in the normal way, but the
remainder is blown over the back of
the riddle box (together with some
trash) and the whole eollected in an
open wool pack trailed behind the
machine on a sheet of galvanised iron
used as a skid and so attached that no
seed is lost.

The rough sample obtained in the
wool pack is air-dried and then put
through a hammer-mill running at
only sufficient speed to break up the
leaf and stems into a powder, which
can later be sieved out.

Header-harvesting of Rhodes grass
and green panic can often result in
a loss of up to 50 per cent. of the
potential yield; the cleaner the sample
sought after, the greater the risk of
loss “over the back.” The trailing
wool pack has now been nsed with these
species as well as buffel grass, result-
ing in nearly 100 per cent. recovery
of available seed and increase in
acreage covered due to reduction of
hold-ups due to blockages.

Pick-up Threshing with All-crop
Header.

This involves mowing, drying in
windrow or swathe and then putting
through the header. It ean produce
a good yield of good quality seed pro-
vided mowing is done at the right
time. Loss can be heavy if the
weather turns adverse.

Stripper.

The old-fashioned long-discarded
wheat stripper appears to be in a
position to stage a “come-back” as a
grass seed harvester. Ifs main advan-
tages are as follows:—

(1) Efficiency.—Nothing is lost.

The revolving bheaters behind
the comb thresh and deliver all
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ripe seed (plus some green
heads and trash) into its large
box.

(2) Simplicity—Working parts are

few.

Speed of Operation—Although
only 5-6 ft. in comb width,
there is no waste time. Drawn
by a low-powered fractor, it
goes into a erop and ean con-
tinue non-stop until the box is
more or less full—2-3 hours.

(3)

Low Cost.—Total purchase and
reconditioning costs should nof
exeeed £50 for an old machine.
01d strippers are not numerous
in Queensland, but almost every
wheat grower in the older dis-
triets of New South Wales has
a stripper, disearded with the

)

advent of harvesters and
headers.
YIELD,
Potential and aectual harvested

vields vary greatly aeccording to erop
and method. The yield range in the
various species under diseussion ean
be roughly set down as follows:—

1b. per aere

“per erop.”
Gireen panie 50-150
Rhodes grass 100-200
Buffel grass 50-100

WHEN TO HARVEST.

Rhodes grass is ready for straight
heading when it will “rub-out” easily
in the hands (for reaper and hinder
and stooking it can be eut earlier)
and buffel grass strips easily from the
head when if is ripe, but green panie
is more diffieult to judge.

‘With this species it has been found
that hest results for both quantity
and quality are obtained when:—

(1) Not less than 10 per eent. of
the seed has ripened and shed.
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(2) A good proportion of the
remaining seed is yellow in
appearance, is firm when
squeezed and ean be readily
dislodged from the head.

Our early investigations showed
that in this panicle-bype head, seed
ripening oceurs progressively from
the top of the head and tips of the
lateral branches towards the bottom
and centre of the head and covers a
period of 10-14 days (sometimes even
longer in the autummn).

GERMINATION OF SEED.

Viability of a partienlar seed
sample can often be improved by
recleaning, thereby removing more of
the lighter infertile seed, and this
method is often resorted to with
Rhodes grass seed in order to reach
the 30 per cent. germination test
required for export quality seed.

Seed of many grass species also
improves in viability with storage.
Standards Branch officers have greatly
assisted Regional Experiment Station
staff in periodic testing of a large
number of samples, particularly of
green panie.

In this species germination tfests
above 10 per cent. ean rarely be
obtained when harvested, but screen-
harvested seed which tested 9 per eent.
in April, 1951, gave a test of Bl per
eent. in October, 1952—after storage
for 18 months.

Header- and stripper-harvested seed
can be expected to test 3-5 per cent.
immediately and ultimately rise to
50-60 per eent. if harvested correetly.

The potential test of a sample of
green panie after storage appears to
be related to the maturity of the seed
at harvest and is roughly proportional
to its initial test. As a general rule
it can be expected that the test will
double each three months for the first
nine months, but harvesting when too
immature ean result in a sample which
will never rise above 10 per cent.
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Buffel grass reacts somewhat differ-
ently to green panie. When harvested
it will frequently give negligible ger-
mination but generally rises to 30 per
cent. within three months and to 60
per eent. in a further three months.

DRYING SEED AFTER
HARVEST.

Grass seed threshed from stooks or
windrows is usually dry enough to
bag immediately for storage, but
when any of the “straight-harvesting”
methods are used immediate drying is
essential.

Air-drying is the only method so far
used at Biloela, but foreed-draught
hot-air methods may eventunally prove
worthwhile.

Buffel and Rhodes grasses do not
require more than a day or two in
the sun (or in shade if spread in a
thin layer), but green panie requires
speeial eare. This seed will heat in a
few hours if bagged straight from the
harvester and requires constant atfen-
tion for two or three days to avoid
mould development. Special investi-
gations have shown that viability is
affected if temperatures above 100 deg.
F. are allowed to develop.

SEED CLEANING.

Commereial firms muse expensive
machinery for eleaning grass seed,
but the farmer needs to be able to
bring his sample up to a reasonable
standard for sale without muech
expense.

A large flat screen 9 ft. x 12 ft.
has been made at Biloela for initial
cleaning of grass seed samples. This
sereen is covered with ordinary mesh
fly wire and is hung at an angle of
approximately 45 deg. from the roof
of a shed. It is given “shake” by
attachment to a revolving shaft by
off-centre bearings.

The rough trash can be quickly
removed from green panie and Rhodes
grass, the seed falling through the
gauze. A smaller mesh sereen is
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required to separate dust from the
seed.

In the case of buiffel grass, air hlast
was unsuccessfully tried to separate
seed from trash, but subsequently it
was found that by putting the rough
air-dried sample through a hammer-
mill at suifably reduced speed the
desired amount of “hammering” eould
be obtained to break up miniature
heads, stalk and leaves to fine par-
ticles without damaging the good seed.
It then became possible to pass the
material over the sereen mentioned
above, dust and small pieces of trash
passing through and the hairy seed
remaining on the screen, from which
it can be bagged for storage.

SUMMARY.
Early work in seed harvesting at
the DBiloela Regional Experiment

Station produced much valuable infor-
mation but showed a wide variation
in results as to both quality and
quantity of seed recovered, all methods
of harvesting leaving something to be
desired.

In 1956 worthwhile advances appear
to have been made in the following
directions :— '

(1) A header was successfully used

to harvest buffel grass seed.

(2) The use of a trailing “bag”

behind the standard header to
catch seed blown “over the
baek” has greatly increased the
value of such machines for har-
vesting Rhodes grass and green
panic as well as buffel grass.

(3) The old-time wheat stripper

emerges as the cheapest, prob-
ably the quickest, and all things
considered, the best means yet
tested of harvesting grass seed.

(4) A hammer-mill was found to

be a satisfactory machine for
changing a sample of buffel
grass as harvested into one
which could be run through a
planting machine, this being a.
problem which had previously
defied solution.
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Hard Pan in Horticultural
Soils

By D. DOWDLES, Horticulture Branch.

In any soil used for horticultural
purposes, a eompaet impervious layer
in the profile is undesirable. Such a
layer is eommeonly known as hard pan
and may be a natural characteristic
of the soil or the result of faulty
methods of land management. In
either ease, it impedes the movement
of water and air through the soil and
restricts root development in the
cultivated erop.

TRUE HARD PAN.

True hard pan is a hard mineralised
layer formed in some soils by
the downward movement of iron,
aluminium and manganese salts in
solution and their deposition in bands
within the profile. The zone of

deposition is influenced by the inten-
sity of the rainfall and the rate at
which water percolates through the
soil. Often the hard pan is com-
paratively thin and is under-laid by a
subsoil with reasonable tfexture and
permeability.  Nevertheless, such a
layer presents a harrier to root
development, and, if undisturbed, is a
hazard to the growing erop.

The hazard may not be serious in
the case of shallow-rooted annual erops
except perhaps in exeeptionally wet
seasons. Before deep-rooted plants
and orchard trees ean be grown sue-
cessfully, however, it will be necessary
to break or shatter the hard pan
before planting; otherwise growth will
be sub-normal.

Plate 1.
Soil Profile Showing True Hard Pan Formation at a Depth of 16 in.



66 ' QUEENSLAND AGRICULTURAL JOURNAL.

Natural hard pan can be hbroken
with the aid of explosives, In land
which is to be planfed with fruit
trees, for example, a few strategically
plaged charges in the planting rows
are usually sufficient to open up the
soil and the benefits should last for
many years. IExplosives eannot be
used in an established orchard and it
is therefore essential that the presence
or absence of hard pan in a prospee-
tive orchard avea should be checked by
exploratory tests with a soil auger
before planting begins. The cores
give a good indieation of the profile.

INDUCED HARD PAN.

Any form of culfivation alters the
soil type, and its characteristic strue-
ture in the virgin state is appreciably
modified by the plough, dise harrow
and other implements. All imple-
ments exert pressure on the soil and
the degree of compaction varies
directly with its texture and water-
holding eapacity when fillage opera-
tions are carried out. Clay loams and
loams with a subsoil clay at shallow
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depths show a pronounced tendency
to hard pan formation.

Theve are normally three stages of
consisteney in a clay loam: (a) dvy;
the soil is hard and, if implements are
used, breaks up into clods and ecannot
bhe worked into the tilth required for
sowing; (b) moist; the soil is friable
and tillage operations present few
problems; (¢) wet; the soil is sticky
and plastic and under some eonditions
the individual particles tend to run
together, Tmplements should mot be
used when the soil is wet, for the
ageregates or “erumbs” are then
crushed and compacted. As a rvesult,
any tendency to hard pan formation is
ageravated, partienlarly when, as all
too frequently happens, the land is
ploughed or cultivated to the same
depth each year.

There appears to be no simple and
rapid solntion to the problem of
induced hard pan, Many tillage opera-
tions must necessarily be fitted into a
limited period and it is not always
possible to time them all to suit the
peculiarities of soil type, weather and

Plate 2.

Rotary Hoe in Operation. This implement should be used only when the socil
moisture i3 adequate for efficient tillage.
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the erop. It is therefore important
to know when tillage operations ean be
performed with a minimum of injury
to the soil. This is largely a matter
of good judgment based on experience
of a particular soil fype.

In addifion, however; it is necessary
to apply supplementary measures
which prevent hard pan formation,
or if hard pan is already present,
modify its harmful effect on erop pro-
duction,

REMEDIES,

The correet approach to the probh-
lems associated with hard pan is to
apply sound principles of land man-
agement.

The first step is to delay tillage
operations after rain or irrigation
until the soil is rveasonably friahle.
If the soil comes off the plough or
dise in a slick, shiny and eohesive
slice, the land is too wet for cultiva-
tion. Tillage operations should then
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he put baek a few days if this is
practicable.

Although the merits and demerits
of deep plonghing are debatable issues.
there e¢an be no doubt that continuons
deep ploughing is undesirable in soma
types of soil. On elay loams in par-
ticular, this praetice tends to indueo
the formation of a compacted layer
commonly known as a plough sole.
Perhaps the best practice is to vary
the depth of ploughing when the land
is being prepared for planting a erop.
The depth of ploughing may range
from 8 in. to 14 in. depending on the
soil type and previons management.

Periadically, sippers or subsoilers—
implements which e¢ut and break
through the subsoil—ean be used to
minimise havd pan formation and open
up tight suhseils. In  established
orchavds, the scope for such imple-
ments is limited but, when land is
heing prepared for vegetable or plan-
tation erops, subsoiling is a useful

Flate 3.

Maize Cover Crop.

Regular cover cropping s a safeguard against the

formation of induced hard pan.
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supplement to the regular use of the
plough, cultivator or rotary tiller.

The rotary tiller has several advant-
ages in land preparation for plant-
ing and in turning under cover crops.
If used indiscriminately on excessively
wet or over-dry soils, however, it is
sometimes responsible for loss of
strueture and the formation of hard
pan a few ineches below the surface.
Rippers are particularly valuable in
preparing replant .land for pine-
apples, a crop which is intolerant of
poor drainage and waterlogging in
the soil. The ripper is operated at
right angles to the contour.

The movement of farm traffic on
cultivated land should be reduced to

[1 Feb., 1957.

a minimum when the soil is wet. Good
access roads in a property are very
useful under such econditions.

A deep tine fitted behind the tread
of the traetor wheel helps to prevent
compaction of the soil when the land
is moist and showing signs of sticki-
ness,

The addition of organiec matter to
the soil at frequent intervals is
essential in horticultural areas for,
among other things, soils eontaining
large amounts of humus are less prone
to ecompaction than those which eon-
tain only small amounts. Cover crop-
ping should therefore be a standard
practice.

The Department's New Dairy Laboratory at Hamilion for Research on Butter.
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A Simple Method of Feeding Silage

By N. HOYER, Cattle Husbandry Branch.

Silage is a bulky feed, so easy
methods of handling it when feeding-
out are needed.

An Atherton district dairy-farmer,
Mr. F. R. L. Wakefield, has devised
a simple, labour-saving and time-
saving method of feeding-out on his
farm.

The silage is taken from the silo by
means of a box or through a chute
and put inte troughs mounted on
trolleys. These trolleys are run into
the feeding yard on a permanent sef
of rails.

The wooden railway line runs from
a trolley storage shed, past the silo,
and into the feeding yard, as shown
in Plate 1. This arrangement enables
the trolleys to be moved with ease.

The trolleys ecan be connected
together by means of a short length
of chain. A chain is fixed to one
trolley and attached to a hook on the
next. By using this method, any num-
her of trolleys ean be hooked together
and towed by a tractor.

The feeding yard is made long
enough to emable the trolleys to be

moved to a dry arvea in case of rain, |

This reduces mud to a minimum,
Silage is nsually fed, however, during
dry weather.

The feeding yard needs to be on
fairly level ground. It is an advan-
tage if cows can obtain easy access
from the feeding yard to the regular
grazing paddoeks. Where the feed-
ing yard adjoins a main lane it may
he possible for the cows to move from
the feeding troughs to grazing at will.
It will be appreciated that this system
of feeding is employed best when
cows are being allowed liberal quan-
tities of silage.

CONSTRUCTION OF
TROLLEYS.

The trolleys are of all-wood econ-
struetion and are very strongly built.
During construetion all timber used
should be painted with a non-poison-
ous, lead-free wood preservative.

Details of construction are shown in
Plate 2. The following materials are
required for one trolley.

Timbers.—Floor and sides of trough,
6 x 1, 7 boards 14 ft. 6 in. long.
Ends of trough, 4 x 1, 4 boards 2 ft.
9 in. long. Spacers in trough, 3 x 1,
5 boards 2 ft. 9 in. long. Trough
supports, 4 x 2, 14 pieces 15 in. long.
Trough middle bearers, 4 x 2, 5 pieces
3 ft. 6 in. long. Trough end bearers,
4 x 3, 2 pieces 3 ft. 6 in. long.
Buffers, 4 x 3, 4 pieces 6 in. long.
Trough frame runners, 3 x 2, 2 pieces
15 ft. long. Main bearers, 6 x 2,
2 pieces 15 ft. long.

Total amount required—about 138
super feet.

Bolts—4 x 6 in. x § in. and 10
x 4% in. x § in,

Wheels and Azles—Two pairs of
cane trolley wheels and axles, costing
about £5 for one pair and an axle.

CONSTRUCTION OF LINE.

The railway line may have to be
altered to suit different soil types but
the one used in this method is made of
3 x 3 hardwood rails and 4 x 3
hardwood sleepers, 3 ft. apart. The
timber used for the construction of
the line should be treated with a wood
preservative, which should be free
from lead and non-poisonous.

Serap timber for rails and sleepers
for 330 ft. of line cost £15-£20.
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METHOD OF FILLING
TROLLEYS.
From Pit Silo.

The silage is taken from a pit silo
in a box or adapted drum. This con-
fainer may have a hinged side or
bottom. An alternative is to have the
Ihiteching points a little lower than
eentre. A ehain and hook can be used
to hold it upright when filled. Empty-
" ing is done by releasing the hook and
guiding the mouth of the container
into the trough. The trolleys ean be
moved along by hand when being
filled. Tt is eonvenient if one day’s
supply can be hauled up in one opera-
tion, as this reduces the time taken.

The box can be lowered into the
silo on pulleys attached to a derrick
(Plate 3), which is suspended over
the edge of the silo by a 4 in., wire
rope attached to a tractor.

For safety it is advisable to back
the tractor when lifting the box out

[1 Feb., 1957.

of the silo. This method of working
gives the operator full control over
the box and also a clear view of what
is happening at the top of the silo.

A wire rope is preferable to a hemp
rope, as depreciation is negligible and
the rope is mueh stronger, thus elim-
inating the danger of the full box
falling baek into the silo.

The box is rested on a platform
above the trolleys and the silage raked
out into them.

From Tower 8ilo,

A galvanised iron chute (Plate 4)
can be designed to fit into the door
of a tower silo and lead down over
the trolleys. The silage ean be thrown
into the top of the chute from any
position in the silo. Wastage is elim-
inated. Time and labour are saved.
One man can fork out half a ton of
silage by this method in a quarter of
an hour.

— &
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| = o e 14" = d
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Plate 3.
Hoist for Raising Box or Drum from Pit Silo.
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k] .
Open Side
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Flate 4.

Details of Chute for Emptying Tower Silo.

DETAILS OF FEEDING OUT.

Time and Labour.

This method of feeding is fast and
simple, and with the use of electrical
equipment the half-ton of silage neces-
sary for 30 cows could be fed out in
under 15 minutes. At present it takes
20 minutes for one man and a 10-year-
old boy to feed half a ton of silage to
30 eows—that is, from time of moving
the tractor into position until the cows
are in feeding.

Number of Cows per Trough.

With horned Jersey cows it is found
that five feed peacefully at each
That allows each ecow 3 ft.
of feeding space over the whole trough
area. It is thought that with dehorned
cattle, twice the number could be fed
Each cow
would then have 1 ft. 6 in. of feeding
space.

trough.

at the same trough space.
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Quantities.

The trolleys can hold up to half a
ton of silage. Sufficient silage is dis-
tributed over all the troughs to feed
the herd. There should be enough
trough space to accommodate all cows
in the feeding vard at one time.

Wastage.

Very little silage is lost due to
wastage. The only silage wasted is
that which falls onto the ground.
Battens of 3 x 1 nailed across the
troughs on the flat at 2 ft. 5 in.
intervals act as buffers which stop the
cattle from swinging their heads from
side to side and pushing the silage
out of the trough.

[1 Feb.. 1957.

Spillage is largely avoided if the
silage does not reach higher than
about 4 in. from the top of the trough.

STORAGE OF TROLLEYS.

The trolleys are of all-wood eon-
struetion, and when not in use should
be stored under cover for protection
against the weather. In storage, one
trolley is left intaet and the others
are stacked on top. Stacking ean be
done by lifting the troughs and frame
off the wheels hy means of a pulley
attached to a beam in the roof of the
shed. A rope is conneeted back to a
tractor, the frame hoisted and a
trolley pushed underneath. Five trol-
leys ean be stacked comfortably in a
35 ft. x 8 ft. shed. To =ave space the
wheels and axles ean be stored in the
top trolly trough.

Flate 5.
View of Trough and Trolley.

End
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Plate 6.
Side View of Trough and Trolley.

P ko

Plate 7.
Trolleys Spread Out Along Line in Feeding Yard.
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Report on Group Herd
Recording for the Year Ended
30th September, 1956.

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

The 12 months’ period which ended
on September 30, 1956, was a change-
able one for dairying. Heavy and
continuous rains were received from
Deeember until April. These rains
caused severe flooding and serious
erosion. They also prevented the pre-
paration of land for winter fodder
crops. From May until the end of the
period dry weather prevailed. This
adverse weather affected the produc-
tion of dairy cattle in this State and to
add to these setbacks a severe epidemic
of ephemeral fever (three-day sick-
ness) was also experienced. Despite
these reverses, Group Herd Recording
has continued to expand in this State.

During the period under review,
there were 79 herd recording groups
operating, of which 14 commenced in
the last 12 months. During the year,
54,352 cows from 1,412 herds eom-
pleted recorded lactations. Despite the
sethacks mentioned the average pro-
duction of butterfat was 155 1b., the

highest ever attained. The total num-
ber of eompleted lactations and aver-
age productions for each year since
1948-49 are given in Table 1.

Right throughout the State, the
interest shown by members of herd
recording groups in improved pastures
and pasture management has increased
during the year. It is considered that
this inereaged interest in pastures will
be reflected in higher production in
the future.

It must be stressed that unless dairy-
men are fortunate enough to have irri-
gation faecilities, pastures do not pro-
vide sufficient nutriment for produe-
tion during the periodical dry spells
experienced in this State. During these
periods it is necessary to supplement
the pastures with conserved fodder if
production is to be maintained.

Table 2 shows the number of cows,
aecording to age groups, which com-
pleted lactation periods of 300 days or
less, and their average produetion of
milk and butterfat. j

TABLE 1.
NumBER Oor COMPLETED LACTATIONS AND AVERAGE Propuction rrr Cow.
A ti 2
Year. Number of Number of it
Herds. Lactations.
Milk (1h.). Test (%), Butterfat (Ib.).

1948-49 507 17.216 3,289 4-3 144
1949-50 715 22,392 3,523 | 4-3 152
1950-51 814 26,798 3,312 4-4 146
1951-52% 818 23,123 2,657 4.2 112
1952-53 1,073 34,304 3,467 4-3 150
1953-54 1,202 41,378 3,143 4-3 134
1954-556 1,266 45,734 3,486 4.3 150
1955-56 1,412 54,352 3,663 4-3 155

* Drought year.
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TABLE 2.

AveraceE PropucTioN 1N Ace Grours or Cows wHICH CoMPLETED LAcTATION PERIODS
or 300 Davs or Luss,

Average Production per cow.
Age Groups. N‘I&]‘J:: of
: Milk (1b.). Test (%). Butterfat (Ib.).

2-year-old .. a . 7,247 2,999 4-5 134
3-year-old .. - s 6,220 3,207 44 142
4-year-old .. oo o 5,763 3,567 44 158
Mature i % i 27,108 3,786 4-3 163
Unknown Agea <5 S 8,024 3,501 4-3 154

Total D o 54,352 3,663 4-3 1556

The average length of lactation was In Table 4 the average length of
229 days, which was the longest aver- lactation for each distriet for 1955-56
age length of lactation sinee the ineep- is given,
tion of group herd recording in this
State.

The average length of ecompleted
lactations each year sinee the 1948-49

TABLE 4.

AverAcE LENeTH  OF LAcTATION

year is given in Table 3. AccorpiNg To DISTRICT.
TABLE 3.
Average LeneTH or  COMPLETED District. P
LACTATIONS. (Days).
Year. Days. Atherton Tableland = 242
Mackay .. - e 225
1948-49 .. ws - 220 Port. Curtis - a 221
1949-50 .. - s 223 Dawson-Callide .. - 225
1950-51 .. e 3 203 Upper Burnett .. i 228
1951-52 .. o ” 209 Central Burnett .. R 218
1952-53 .. P S 210 South Burnett .. i 226
195354 .. s il 211 South-East Queensland 5 232
195455 .. s i 224 FEastern Downs .. : 230
1955-56 .. o it 229 Western Downs .. P 225

Plate 1.
Strip Grazing Ensures the Maximum Use of Fodder Crops or Pastures.
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Onee again, the longest average
length of lactation was recorded in the
Atherton Tableland area.

The short length of lactation is a
very serious problem of dairy farm-
ing in Queensland. It is considered
that cows should milk for 10 months
and have a vest of two months before
re-calving, affer an interval of 12
months. The fact that the average
length of lactation is approximately
7% months means that 24 months’ pro-
duction is lost. The economic loss is
emphasised by the faet that during
the year only 9,959 cows or 18.3 per
eent. completed a lactation period of
300 days. The average production of
these cows was 4,790 1b. milk and
211 1b. butterfat—that is, 56 1h. butter-
fat more than the average of all ecows,
155 1b. The difference in produe-
tion, equivalent to 68 lh. commercial
butter, is worth at the present price
approximately £12, This is the amount
per cow which is lost owing to short
lactation periods.

Table 5 shows the average produe-
tion per cow in each of the herd
recording groups. The groups are
listed aceording to distriets and the
average production for each district is
shown in the same table.

[1 Feb.. 1957.

An interesting example of increased
production is provided by the Pitts-
worth No. 1 Herd Recording Group.
The average production over the past
three years is set out below:

1953-64 195 1b. butterfat.
1954-55 231 1b. butterfat.
1955-56 249 1h. butterfat.

The membership of this group has
remained much the same during this
period and it is evident that intelligent
culling, allied with improved farm and
herd management, has achieved results.

The number of cows in the various
production ranges of butterfat is
shown in Table 6.

TABLE 6.

NUMBER or Cows 1™ Vamious
PropuoTrioN RANGES oF BUTTERFAT.

Ranges of Butterfat. Number Per-
of Cows. | centage.

Under 100 10,973 | 20-2
100-149 16,355 | 30-1
150-199 14,708 | 27-1
200249 7,682 14-1
250-299 3,005 55
300-349 1,086 2:0
350-399 374 7
400-449 7 i 125 2
450-499 = T3 33 06
500 and over i 11 02

Plate 2.
A Btandby for a Dry Season. A reserve of 12,000 bales of luceme hay.
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TABLE 5.
Grour AND DisTRICT STATISTICS FOR 1955-56.
Average | Average | Average | Average
District/Group. Herds. Cows. | Length of |  Milk. Test. | Butterfat.
Laoctation. 1955-566.
Days. Lb. % Lb.
Atherton Tableland—
Malanda No. 1 - 18 634 246 5,076 39 200
Malanda No. 2 .. s 20 540 241 4,039 40 161
Malanda No. 3 .. s 21 732 235 3,644 44 159
Malanda No. 4 .. e 21 399 243 3,670 4.1 151
Millaa Millaa o i 19 718 247 3,756 4-6 172
Distriet .. Vi 99 3,024 242 4,044 4-2 170
Mackay—
Mackay No. 1 .. . 13 467 216 2,959 45 133
Mackay No. 2 .. e 14 534 213 2,333 4-6 107
Distriet .. = 27 1,001 225 2,625 46 120
Port Curiis—
Mount Larcom No. 1 .. 20 900 210 2,579 47 120
Mount Larcom No. 2 .. 20 691 225 2,422 4-8 116
Raglan-Marmor .. ik 18 729 221 2,895 44 127
Rosedale .. ciie o 9 373 222 2,932 50 147
The Caves i ki 16 657 235 3,510 4-8 169
Wallaville = == 18 673 216 2,682 45 122
Distriet .. . 101 4,023 221 2,811 4-7 131
Dawson-Callide—
Biloela No. 1 . o 18 1,039 230 3,250 45 145
Biloela No. 2 - i 16 779 220 3,130 4-4 139
Wowan .. ©@ i 16 743 222 2,006 4+5 134
Distriet .. 4 50 2,561 225 3,139 4-5 140
Upper Burnett—
Monto No. 1 =5 i 18 915 231 4,031 4-0 160
Monto No. 2 id % 21 1,005 225 3,269 4-4 144
Monto No. 3 e Ve 14 573 225 3,357 4-3 143
Distriet .. iy 53 2,492 228 3,670 4:2 149
Central Burnett—
Biggenden - 15 653 250 3.826 4-4 169
Mundubbera No. 1 - 19 726 228 3,502 4-0 141
Mundubbera No. 2 G 19 940 198 2,822 4-3 121
Mundubbera No. 3 4 15 822 207 2,921 4:3 124
Distriet .. i 71 3,141 218 3.214 4-2 317
South Burnett—
Durong .. T o7 16 948 208 4,020 39 156
Goomeri .. 5 A7 29 806 226 3,432 4-3 147
Kilkivan .. ! .. 17 497 218 3,000 44 131
Kingaroy No. 1 .. . 21 931 241 4,228 4-3 180
Kingaroy No. 2 .. s | 21 671 230 4,634 39 180
Nanango No. 1 .. - | 19 764 225 3,666 4-0 146
Nanango No. 2 505 19 756 224 4,120 41 169
Proston .. 5 o 22 872 ‘ 233 3,663 4-5 162
Tansey .. 2 5 19 483 227 3,382 4-3 145
Distriet .. e 181 6,828 226 3,823 42 159
South-East Queensland—
Beaudesert No, 1 s 17 1,034 226 3,790 40 150
Beaudesert No, 2 - 17 793 222 3,548 4-5 158
Beenleigh - - 21 511 235 3,265 39 126
Boonah .. 3 i 19 678 239 4,536 4-2 190
Brisbane No. 1 .. - 24 559 235 4.307 39 170
Brisbane No. 2 .. - 21 606 216 3,123 4-0 124




80 QUEENSLAND AGRICULTURAL JOURNAL. [1 Feb.. 1957.

TABLE 5—continued.

Average | Average | Average | Average
Distriet/Group. Herds. Cows. | Length of | Milk. Test. | Butterfat.
Lactation. 19656—-56.
Days. Lb. % Lb.
Cedar Pocket .. s 17 749 241 3,238 50 163
Coomera .. aie a3 17 883 242 3,801 4-2 1761
Cooroy No. 1 15 380 229 2,630 46 120
Cooroy No. 2 17 933 225 2,911 4-6 133
Esk No. 1 18 905 231 3,474 4-4 154
Esk No. 2 19 565 229 3,561 4-4 ' 157
Hsk No. 3 18 688 214 3,023 44 134
Gatton . 20 5056 218 3,834 42 160
Gympie No. 1 19 830 241 3,222 4-5 146
Gympie No. 2 17 817 234 2,988 4-8 142
Ipswich No. 1 17 410 240 3,903 4-1 161
Ipswich No. 2 16 285 228 3,709 4-3 158
Kenilworth 19 888 244 3,571 4-6 166
Kileoy 21 959 222 2,746 4-6 127
Laidley ; 21 472 217 3,242 4-5 146
Landsborough- Caboolture 22 908 230 3,070 4:5 137
Maleny No. 1 17 526 247 3,081 4-7 145
Maleny No. 2 .. 21 201 247 3,652 4.7 171
Mapleton-Kureelpa 25 722 251 3,010 46 137
Maryborough .. i 19 796 228 2,927 46 134
Merrimac-Mudgeeraba . . 18 917 245 3,686 4-2 155
Miva-Theebine 18 1,059 238 2,985 4-9 145
Mount Tamborine i 16 625 222 3,447 4-2 146
Mudgeeraba- -Currumbin 19 887 231 3,029 4-3 130
Pomona 11 495 2256 2,890 4-6 133
Wolvi 16 513 219 2,589 46 119
Distriet 592 | 22,798 232 3,329 44 147
- Hastern Downs—
Allora 11 181 216 4,644 4.3 201
Crow’s Nest 21 749 225 3,757 4-3 162
Goombungee 18 698 227 4,802 46 220
Oakey - . 18 863 229 4,634 4-3 197
Pittsworth No. 1 22 580 241 5,872 4-2 249
Pittsworth No. 2 + 138 230 4,864 4-5 217
Toowaombsa No. 1 22 814 235 5,256 44 229
Warwick No. 1 16 361 222 4,545 4-0 181
Warwick No. 2 10 170 225 4,902 4-4 214
District, 142 4,564 230 4,795 4-3 207
Western Downs— :
Chinehilla No. 1 .. 18 646 234 4,347 42 | 183
Chinchilla No. 2 .. 16 695 227 4,541 44 200
Dalby 24 849 228 3,973 43 172
Jandowae 20 955 222 4,285 4-4 187
Miles - 18 784 218 4,048 3:9 157
Distriet 96 3,929 225 4,226 4-2 179

It is gratifying that the percentage The number of cows producing
of cows producing less than 100 1b. 400 lb. butterfat or more has increased
butterfat has decreased during the last  fo 169 (0.28 per cent.) compared with

few years, as follows:—

1953-54 .. 29.8 per cent.
1954-55 .. 22.5 per cent.
1955-56 . 20.2 per cent.

110 (0.24 per cent.) in 1954-55 and
26 (0.06 per cent.) in 1953-54.

Table 7 shows the number and per-
centage of herds in various production
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ranges aceording to average produe-
tion.

TABLE 7.

NUMBER AND PERCENTAGE oF HERDS 1IN
Varrovs PropuorioNn RANGES.

Butterfat Production Number Per-
Range (Lb.) of Herds, ci!ntage of

Herds,
Under 100 181 12-8
100149 571 404
150-199 432 30-6
200-249 it s 164 11-6
250299 - e 49 35
Over 300 i £ 15 11

Here again a deerease is noted in
the number of herds which averaged
under 100 1h. butterfat. The percent-
age of herds dropped to 12.8 compared
with 15.6 in 1954-55 and 24.0 in
1953-54. The percentage of herds
over 200 1b. inereased to 16.2 from 10.6
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and 7.0 in the two previous years.
Thus it can be seen that there is a
steady increase in production of herds
heing recorded.

Highest Producing Herds,
The highest producing herds accord-
ing to the number of cows which com-

pleted lactations are given in Table 8.
Herds in which less than 10 eows com-

pleted lactations are not included.

The productions obtained by some
farmers (Table 8) offer excellent
examples of results which can be
obtained by improved hreeding
methods and better farm practices.
Herd recording supplies information
to be used as a basis of breeding and
farm planning, and which, when
applied intelligently, must result in
greater and cheaper produetion.

Plate 3.
Ample Watering Facilities Help to Increase Production.



TABLE B.
Higuesr Propucine HerDS.

Average Production.
Herd Owner, Group. Bread. No. of Cows,
Alilk Test Butterfat Ifinn tﬁ of
(Ib.). (%) (Ib.). (Dlnl'ﬁin
10-20 Cows.
R. 8. and G. C. Postle Pittsworth No. 2 .. | Jersey 10 7,084 53 376 282
H. M. Waite Laidley . - Jersey 10 6,867 5-1 350 288
N. Bippel .. Esk No. 2 .. s .. | Jersey 14 6.876 50 341 276
21-50 Cows.
H. Abel .. o Goombungee i .. | Jersey " 36 7,050 53 372 278
G. I. Holmes Pittsworth No. 1 .. | ALSB. . 31 8,937 4:1 370 280
K. and R. Laws Malanda No. 1 ’H .. | ALB. " 29 8,656 40 348 294
51-100 Cows.
A.E. Abel .. Goombungee .. | Jersey . 52 5,603 52 299 246
W. D. Davis Chinehilla No. 1 : ALS. . 62 7,102 39 275 283
A. 8. Peters Goombungee - e LR, 60 5,736 48 274 224
Over 100
Haselwood Brothers Jandowae .. ALS. . 165 5,434 4-0 220 236
R. James Lundaborough Cnboolture AIS. . 120 4,807 3-8 182 247
K. Hooper .. Wowan = Jorsey 2 104 3,754 47 177 252

Ay

“I¥NENO[ TYHALINOMOY ANVISNIIND

LSBT "92d 1]



1 Feb., 1957.]

QUEENSLAND AGRICULTURAL JOURNAL. 83

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.ILR.O. McMaster Laboratory, and the Department of Agriculture and
Stock and Woolgrowers in Queensland.

(Continwed from page 46 of the January issue.)

Post-mortem Examination.

Select a sheep that is obviously
affected, but not one about to die. A
sheep that has died or is about to die
is not a good subject, because most
of the worms leave a dying animal.
For a eorreet interpretation of a post-
mortem examination you must know
the normal location of the various
worms, their appearance and whether
the numbers found are serious. For
example, 100 nodule worms is a serious
infestation in a young sheep, whereas
the same number of barber's pole
worms or hair worms would be
harmless.

Always consider how well the sheep
were fed. The poorer the feed the
fewer worms are mecessary to cause
trouble.  Where graziers are not
familiar with the anatomy of the sheep
and the appearance of the worms, it
is best to send the whole of the diges-
tive fract, excepting the paunch but
ineluding the liver and lungs, to the
laboratory. The material must be
packed in 5 per cent. formalin in a
sealed tin. Unless preserved, the worms
disintegrate rapidly.  Alternatively,
seek the assistance of the nearest Sheep
and Wool Adviser or Inspector of
Stocel, who will show you how to make
a post-mortem examination.

Importance of Correct Diagmnosis.

It is esential that you econsider all
the factors that might influence the
condition of the sheep before arriving
at a final diagnosis. Cases are known

where sheep suffering from fluorosis, a
disease in which the teeth wear
unevenly at an early age, have
exhibited symptoms similar to worm
infestation. When econducting post-
mortem examinations be careful to
look at the condition of the back teeth.

TREATMENT BY DRENCHING.

Drenches are searcer and more
expensive than in the pre-war period.
Control methods should aim at pre-
venting outhrealks of parasitic diseases
rather than euring them after losses
have occurred. Reduetion in the
amount of handling and drenching of
sheep must be an objective in all eon-
trol measures.

Making the Best Use of Drenches.

Supplies of earbon tetrachloride,
nicotine sulphate, phenothiazine and
tetrachlorethylene, all short during the
war period, are still insufficient and it
is necessary to conserve these drugs
and to consider their costs.

Phenothiozine—~Although the cost of
phenothiazine is considerable, it is
largely offset by the marked super-
iority of the drug. Phenothiazine
should be used especially to prevent
outhreaks due to the nodule worm and
hair worm. It should not be used
indiseriminately. The times to use
phenothiazine ave diseussed later
(Drenching at Strategie Periods, page
88).

Bluestone-Nicotine—The hluestone-
nicotine sulphate mixture has long
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been used indiseriminately as a treat-
ment for “worms.” It is relatively
expensive and nicotine is still searce.
It should, therefore, be reserved for
treatment of young sheep, particularly
weaners, suffering from hair worm. Do
not use bluestone-nicotine mixture for
treatment against barber’s pole worm.
It is no more effective than bluestone-
arsenic mixture, which is much
cheaper. Bluestone-nicotine mixture
is not always highly efficient against
hair worms in all sheep, but if it is
used at strategic periods it gives a
satisfactory measure of control. It
is likely to fail in a bad outbreak,
Under such cireumstances, use pheno-
thiazine, if not for the whole flock,
at least for the “tail.”

Carbon Tetrachloride—This drug,
which is essential for treatment against
liver fluke, is eommonly used for treat-
ment against barber's pole worm, but
in view of the unpredictable losses that
sometimes follow its use and the cheap-
ness of bluestone-arsenic mixtures
which can replace it as a treatment for
barber’s pole worm, there is good
reason to restriet its use.

Bluestone-Arsenic—The bluestone-
arsenic mixture is a cheap and effective
treatment against barber’s pole worm,
and provided mixtures are properly
made and the recommended dose rate
is strictly followed, it is quite safe.

It is particularly useful for the con-
trol of barber’s pole worm in grown
sheep. For young sheep, bluestone
alone may be used but the bluestone-
arsenic mixtures are preferable.

Bluestone alone is not very effective
against the barber’s pole worm in
grown sheep unless the usnal dose rate
i3 inereased. Further, bluestone is not
effeetive against immature worms,
Bluestone-arsenie mixture is much
more effective.

Drenches containing bluestone alone,
bluestone-nicotine or bluestone-arsenie
are effective against barber’s pole
worms in about 90 per cent. of sheep.
They fail in the other 10 per cent.
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becanse they are swallowed into the
paunch instead of the fourth stomach.
Carbon tetrachloride and phenothia-
zine are effective against barber’s pole
worm when swallowed into the paunch,
and may be used successfully to treat
the sheep that fail to respond to blue-
stone mixtures. These drugs may be:
used as an alternating treatment, if
not for the whole flock, for those sheep:
which fail to respond to other treat-—
ments (that is, for the “tail”).

Tetrachlorethylene—When this drng
is given with, or immediately after, a.
dose of bluestone solution it is very
effective against barber’s pole worm., It
is more eftective than bluestone-nico-
tine against hair worm, and although
it sometimes causes staggering or even
femporary unconsciousness, the sheep:

soon recover if protected from injury
by their fellows.

PREPARATION AND USE OF
DRENCHES.

Phenothiazine.
Phenothiazine is marketed chiefly as
a dispersible powder which mixes with
water to form a suspension suitable
for drenching. Ready prepared sns-
pensions are also available.

Both automatie and non-automatie
drenching syringes are commonly used
for giving phenothiazine. Whatever
type of instrument is used, a nozzle
about six inches long is required so
that the dose can be placed well back
over the tongue, thereby avoiding
slobbering, which leads to staining of
the wool. Many syringes have a non-
drip nozzle which is of considerable
assistanee in preventing staining of
the wool.

A double bucket is useful when using
a non-automatic syringe. One side of
the bucket contains phenothiazine and
the other side water, which is used to
rinse the nozzle before a sheep is
drenched. If the nozzle is not rinsed,
phenothiazine suspension will drip and
stain the wool. Fresh rinsing water
should be used for each raceful of
sheep.
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Preparation of Phenothiazine
Drench—There are full directions for
mixing on the containers of the various
brands of phenothiazine on the market.
Sometimes trouble may oeeur in mix-
ing, especially with some imported lots
of the powder. The following notes
may assist in preventing staining.

The powder is usually packed in
1 1b. and 7 Ib. eontainers. The simplest
way is to take 1 1b. of powder and add
water gradually, stirring thoroughly to
produce a ereamy suspension, then
making the quantity of the mixture up
to the required amount for the number
of sheep to be dosed per pound.
Finally, run the mixture through a
fine sieve such as a double thickness
of fly-wire.

As an example, suppose that
‘weaners are to be dosed at 30 per
pound. Take 1 1b. powder and add
water, mixing thoroughly, so that
eventually there is 30 fl. oz. (14 pints)
«of mixture (that is, 30 doses at 1 fl. oz.
each). Similarly, if a 7 1b. lot of
powder is to be mixed, add water until
ithe suspension measures 210 fl. oz. (103
pints). Oceasionally, when the required
amount of water has been added the
mixture is too thick for use with
drenching syringes. Extra water must
then be added until the mixture is
sufficiently thinned for nse. When this
has been done the amount of mixture
must be measured and the adjustments
made so that the correct dose will be
given to each sheep.

A measuring jug marked in fluid
ounces and pints is of great assistance
in making wup phenothiazine, and
indeed, all drenches.

Dose Rate—In order to obtain high
efficiency against the small intestinal
or hair worm (known also as black
seour worm), use 1 lb. phenothiazine
powder for 20 grown sheep, 25 young
sheep 8-12 months old, or 30-40
weaners 4-8 months old. It is
particularly neeessary to obtain a
good kill of these worms in young
sheep, and, it pays therefore, to dose
only 30 weaners per pound of powder.
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How to Drench with Phenothiazine.—
One disadvantage in the use of
phenothiazine is that it stains the wool.
This is brought about in several ways,
namely :—

(1) From dripping from the nozzle
of the drenching syringe or
pistol.

(2) By the soiled hands of the
person drenching.

(3) By the soiled mounth of the
drenched sheep heing wiped on
another sheep.

(4) By the phenothiazine passed in
the urine.

Staining can be avoided by observ-
ing the following precautions:—

(1) Rinse the nozzle in water imme-
diately after filling the syringe.
The double container already
mentioned provides water for
this purpose as well as for
periodical flushing of the instru-
ment. The water container, of
course, must be refilled with
clean water periodically. Drip-
ping can be almost eliminated
by using a wiper attached to
the container. A small roll of
cloth or sacking attached to the
rim of the water confainer can
be msed to remove the excess
ringing water from the outside
of the nozzle. Another form of
wiper consists of a piece of felt
held between two pieces of sole
rubber or leather. In the rubber
or leather and in the felt, eut
U-shaped notches, those in the
felt being smaller than those in
the rubber or leather. The
wiper is rivetted to two pieces
of tin or iron which form a
sliding grip for attachment fo
the side of the drench container.
This type of wiper can easily
be removed and washed free of
phenothiazine from time to
time. It can be used instead of
rinsing water, or in addition to
it.
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Mixrures aNp DosEs o PHENOTHIAZINE For Us®E Acamnst Hamm Worn.
Amount of i
Dose. ‘Phenothiszine. Add Water until Mixture Measures.
For Weaners, 4-8 months old, at 30 per Ib.
25 e, .. 1 1b. 25 fl. oz. (1} pints)
7 Ib. 1756 fl. oz (1 gall. } pint)
30 c.e. (1 fl. oz.) 11b. 30 fl, oz (14 pints)
7 1b. 210 1l oz. (1 gall. 2% pints)
Lor Young Sheep, 8-12 months old, at 25 per [b.
30 c.e. (1 1l. oz.) 1 1b. 25 fl. oz (1} pints)
7 1b. 175 fl. oz. (1 gall. £ pint)
35ce. (2x175ce.) .. 11b, 29 fl. oz (1} pints)
7 1b. 203 fl. oz. (1 gall. 2 pints)
40 c.e. (2 x 20 c.c.) : 1 Ib. 33 fl. oz (1 pint 13 fl. oz.)
i 7 1b. 231 fl. oz. (1 gall. 3} pints)
For Grown Sheep, at 20 per b,
40 c.c. (2x 20 e.c.) r 11hb. 264 fl. oz. (1 pint 6 fl, oz.)
7 1b. 1854 fl. oz. (1 gall. 1} pints)
50 c.e. (2x 25 c.c.) 1 1b. 33 fl. oz (1 pint 13 fl, oz.)
7 1b. 231 fl. oz. (1 gall. 3} pints)
60 c.c. (2 x 30 c.c.) 1 1b. 40 fl. oz. (2 pints)
7 Ib. 280 1. oz. (1 gall. 6 pints)

Mixrores anp Dosps or PHENOTHIAZINE For Use Agamwst Nopure Wonra.

Dose.

Amount of
Phenothiazine,

Add Water until Mixture Measures

20 cioi ..
30 c.e. (1 fl. 0z.)

For Weaners, 4-8 months old, at 40 per b,
11b. 25 {l. oz. (1} pints)
7 1b. 175 fl. oz. (1 gall. § pint)
11b. 40 fl. oz. (2 pints)
7 1b. 280 1. oz. (1 gall. 6 pints)

For Young

Sheep, 8-12 months old, at 30 per b,

25 c.e. .. it 1 1b. 25 fl. oz. (1} pints)
T1b. 175 fl. oz. (1 gall. § pint)
30 c.c. (1 l. oz.) o 11k, 30 fl, oz, (14 pints)
I 7 1b. 210 fl. oz. (1 gall. 2% pints)
For Grown Sheep, at 25 per b,
30 c.c. (1 fl. oz.) 11b. 25 fl. oz. (1} pints)
7 1b. 175 fl. oz. (1 gall. # pint)
40 c.e. (2x 20 c.e.) 11b. 33 fl. oz (1 pint 13 fl. oz.)
7 Ib. 231 fl. oz. (1 gall. 3} pints)
(2) Use a non-drip nozzle or an immediately. If they arve left

oesophageal  tube
drenching syringe.

(3) Carry or hang near the race
seyeral piecez of eloth so that

on  your

packed in the race or a small

yard there will be a great deal

of staining from mouths rub-
bing on the sides or rumps of

Do not hold sheep in yards
more than an hour or so after

It is unwise to
hold or drive them

the hands ean he wiped other sheep.
periodically. (5)

(4) The race should be open behind
the man drenching so that sheep drenching.
ean go into a roomy yard muster,
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during the three days after
drenching. Urine staining is of
little éonsequence if these pre-
cautions are taken.

When the automatic apparatus is
used, there is practically no dripping
from the nozzle, but the other pre-
cautions listed should be observed.

Many millions of sheep have been
drenched with phenothiazine in various
parts of the world without any ill-
effects. However, in both New South
Wales and Queensland, reports have
been received that the drug has caused
the death of the lambs when in-lamb
ewes are treated within a fortnight of
lambing. For this reason, it may be
inadvisable to mse this drug within a
month before lambing,

Treatment of ewes before lambing
is essential to reduce eontamination of
pastures with worm eggs and thereby
protect the lambs. Two treatments,
one at two months and the other not
less than one month before lambing,
are usually advisable.

The advice of Departmental officers
should be sought before dosing young
lambs with phenothiazine. Under some
conditions young lambs may be sensi-
tized to sunlight by phenothiazine and
may suffer ill effects.

Bluestone.

Bluestone solutions can be readily
prepared, the only precautions being
to use exact, carefully weighed quan-
tities, and glass, copper, wooden or
earthenware containers. Old car bat-
tery containers are useful. Mixtures
and dose rates are:—

(1) 2 per cent. solution—Dissolve
1 1b. bluestone in 5 gallons of
water.

Dose RATES.
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Doses—

Grown sheep—4 fl. oz (speci-
ally inereased dose).

Sheep 12-18 months—I1% fl. oz
(45 e.c.).

Sheep 8-12 months—1 fl. oz. (30
e.c.).

Sheep 4-8 months—% fl. oz
(25 e.e.).

Lambs under 4 monthg—3% 1. oz.
(15 e.e.).

4 per cent. solution—Dissolve
1 1b. bluestone in 2% gallons (or
2 1Ib. in 5 gallons).

(2)

Doses—

Grown sheep—2 fl. oz. (speci-
ally inereased dose).

Sheep 12-18 months—3i fl. oz.
(25 e.c.).

Sheep 8-12 months—% fl. oz
(15 e.c.).

For younger sheep use 2 per
cent. solution.

Bluestone-Nicotine.

Many ready-for-use preparations of
bluestone-nicotine are on the market.
Mixtures are, however, readily and
cheaply made. Use a 2 per cent. solu-
tion for younger sheep and a 4 per
cent. solution for older sheep. A 2
per cent. solution is made by dissolving
1 1b. bluestone in 5 gallons of water
and adding 16 fl. oz. nieotine sulphate.

If the weather is very hot or if the
sheep are in very poor condition and
have pale membranes or if they are
close to lambing, reduce the amount of
nicofine from 16 fl. oz. to 12 fl. oz for
the first dose, or wuntil the sheep
improve in health and/or the weather
cools.

Bluestone- Nicotine Drench.

per cent. Solution. 4 per cent. Solution.

Age, 2
Grown sheep . 2
Sheep 12-18 months L
Sheep 8-12 months 1

Sheep 4-8 months
Lambs under 4 months

L

fl. oz. (60 c.e.) 1 fl. oz (30 c.c.)
fl. oz. (45 c.c.) # 1l. oz. (25 c.c.)
fl. oz. (30 c.c.) 4+ fl. oz. (15 c.c.)
fl. 0z. (25 c.c.) # fl. oz, (12 c.c.)
fl. oz. (15 c.c.) 1 fl. oz. (8 c.c.)
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Bluestone-Arsenic Mixtures..
(1) Bluestone-Arsenite of Soda.

Dissolve % 1b. bluestone in 1 gallon
of water. Dissolve 2 oz. arsenite of
soda containing 60-65 per cent. As:0s
in 1 gallon of water. Mix these solu-
tions and a green, cloudy sediment
forms. This is cleared by adding 13
fl. oz spirits of salts (ecommercial
hydrochlorie acid). Finally, make up
to 3 gallons with water.
(2) Bluestone-Arsenic Pentoxide.

Dissolve # 1b. bluestone and 1% oz.
arsenic pentoxide in 3 gallons water.
There should be no sediment, Make

sure that the pentoxide will dissolve
m water,

Doses for both mixtures are:—
Grown sheep—I1 fl. oz. (30 e.c.).
Sheep 12-18 months % fl. oz
(25 ee.).

Sheep 8-12 months 3 fl. oz. (15
e.c.).

Sheep 4-8 months % fl. oz. (8 e.c.).

Lambs under 4 months # fl. oz
(8 ee)

If bulkier doses are preferred—and
they are desirable for sheep younger
than 12 months—use the same
amounts of arsenie preparations as
above but double the amount of blue-
stone and double the amount of water.
The dose rates will be double those
given above.

‘When aceurate scales for measuring
small quantities are not available the
following method can be used :—

(1) Make a stock solution of arsenic

pentoxide by dissolving 1 1b, in
10 pints of water (or 1 Ib.
arsenite of soda (60-65 per cent.
As:0:) in 8 pints).

(2) Dissolve # 1lb. bluestone in 1

gallon of water.,

(3) Mix this bluestone solution with
1 pint of either of the arsenie
solutions.

(4) Make up the mixture to 3 gal-
lons with water.

(6) If arsenite of soda is used, add
13 fi. oz. spirits of salts.
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(6) Strain the mixture through =
piece of cloth.

The doses recommended should not
be increased. They are effective, and
an inerease is likely to kill the sheep.
Remember that bluestone-arsenic mix-
tures are effective only against barber’s
pole worm and should be used, there-
fore, from the early spring to autumn.
In winter, use bluestone-nicotine for
young sheep. It is advisable to strain
all drenches containing arsenie through
a piece of cloth before mse. This is
in case there is any undissolved arsenic
present.

Argenical Poisoning.

If umsed according to the directions:
given, the mixtures eontaining arsenic
should be perfectly safe for sheep.
The dose rates must be strietly fol-
lowed. Be sure that all of the arseni-
cal preparation used dissolves eom-
pletely. If there is any sediment
strain off through a bag or cloth. If
a sediment is noticed in the bottom of
the container after using most of the
drench, do not use the remaining solu-
tion. Mixtures should be stirred fre-
quently during drenching., Sheep need
not be starved before or after
treatment.

If sheep show ill-effects after the
use of drenches containing arsenie, nse
the following antidote: 1 to 2 tea-
spoonfuls of “hypo” (sodium thiosul-
phate, nsed in photography) dissolved
in a half-eup of water. Swab the
mouth, or drench with a few cubie
centimetres of 5 per cent. bluestone,
before giving the “hypo.”

DRENCHING AT STRATEGIC
PERIODS.

Strategic and Tactical Drenching.

Strategic drenching is preventive
drenching and is based on knowledge
of the seasonal ocemrrence of the more
important worm parasites. This know-
ledge has been gained chiefly from
detailed field trials carried out in
Queensland by C.S.I.R.O. in conjunc-
tion with the Department of Agrienl-
ture and Stock and certain graziers.
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Tactical drenching aims at prevent-
ing an inerease in the number of
worms sheep earry when eclimatie eon-
ditions are partienlarly favourable.
The worms work by the weather, and
drenching by the weather (tactical
drenching) should forestall them. A
fall of rain of 40-50 points or more
with a few dull, humid days favours
development and survival of the eggs
and larvae of worm parasites on the
ground. Sheep will begin to pick up
larvae during the next few days.
About three weeks later these larvae
will have grown into mature worms,
ready to begin to lay thereby adding
more eggs to the pastures. Worms
younger than about 15-18 days old are
harder to kill with drenches than adult
worms. Therefore, it is rather waste-
ful to drench before the worms are
mature. Drenching about three weeks
after dull rainy weather catches the
worms ab a susceptible age and kills
them before they can lay eggs to con-
taminate the pasture.

Dryness, with heat or cold, destroys
eggs and larvae on grass, so sheep are
unlikely to pick them up during dry
periods. However, sheep may carry
over into a dry period worms they have
picked up at some previous time. If
dry weather lasts for a month or two
and feed is becoming searce it is advis-
able to drench. By removing the
worms picked up before the dry spell,
the sheep will be given a better chance
to thrive under the dry conditions. In
dry times sheep may overcrowd and
overgraze small areas of green feed—
for example, frontages, gullies, gilgais,
ete. Many eggs and larvae may acen-
mulate in these places. Whenever
sheep are observed to be eongregating
in such sitnations it is advisable to
drench them, whether there has been
rain or not.

Barber’s Pole Worm.

The barber’s pole worm is a summer
parasite picked up from spring
through summer into early autumn,
Tts effects develop quiekly. Outhreaks
are closely related to rainfall. A fall
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of 40-50 points or more, accompanied
by dull, humid weather, will be fol-
lowed by inereased infestation of
sheep from the pastures. By treating
sheep about three weeks affer such a
period the developing worms will be
killed before they have begun to lay
eggs to contaminate the pastures
further,

If raing and dull weather persist
over some weeks, treatment should be
repeated at intervals of three weeks,
until the weather becomes hot and dry
or cold and dry. A final freatment
should be given three weeks after a
period of wet weather has ended.
Unless this is done, sheep are likely
to carry on a heavy infestation which
may later eause trouble.

Nodule Worm.

This is a summer parasite and it
depends on adequate rainfall during
late spring through summer to early
autumn. Larvae are picked up from
pastures during the warmer months
but develop slowly in the sheep and
may not lead to severe ill-effects until
the late autumn, winter, or even early
spring months. Lack of food during
winter increases the severity of the
nodule worms’ effects,

The three following rules are
important in  controlling nodule
worm i—

(1) Treat all sheep, and particularly
breeding ewes, late in August.
This will reduce contamination
of pastures for spring and will
proteet spring lambs.

(2) In North Queensland ftreat
breeding ewes and young sheep
in autumn or early winter. In
southern Queensland treat all
young sheep in autumn.

(3) Treat all sheep in winter (June-
July) if infestations ave severe.

Hair Worm.

The hair worm is a parasite of the
cooler months and is picked up in
autumn, winter and early spring. The
ill effects it produces are usually seen
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in winter and are made worse by
shortages of feed. A wet autumn fol-
lowed by a dry winter, and a wet
winter followed by a dry or late
spring, are likely to bring about severe
outbreaks of black scours.

Treatment should be earried out as
follows :(—

(1) Treat breeding ewes two months
and one month hefore lambing.
This is particularly important
if they lamb in autumn. Tt
reduces the chances of lambs
becoming heavily infested.

(2) Treat lambs at weaning time
whether they are thriving or
not. This applies particularly
to spring lambs, which are
weaned in autumn, when this
parasite is prevalent.

(3) Treat young sheep (lambs,
weaners, rising  two-tooth)
fairly regularly (every four or
five weeks) from auntumn until
the spring feed comes away. The
wetter the season the more often
should treatment be repeated;
but remember that a wet
autumn followed by a dry
winter is especially dangerous.

A Co-ordinated Programme,

The chart illustrating the seasonal
rise and fall of the three important
worm parasites (Plate 1) shows
strategic times for drenching. These
are not fixed for any particular date
but should be ecarried out within a
week or two of the period indieated
on the chart. The timing of the late
Aungust drenching with phenothiazine
is of greatest importance, for if
delayed until the weather has warmed
up its object may be defeated.

The drenching recommended on
Plate 1 has a number of objects:—

(1) The summer drenching with
bluestone-arsenie¢ is planned to
prevent the late summer rise of
barber’s pole worm infestation.

(2) Drenching with phenothiazine
in autumn has several objeects.

(3)

(4)

(5)
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It is a weaning-time treatment
for spring lambs and a pre-
lambing treatment for ewes to
lamb in autumn. It reduces the
number of nodule worms before
the sheep enter the winter. It
prevents a  carry-over of
barber’s pole worm into the
winter. It forestalls the antumn
rise of hair worms,

The mid-winter dose of pheno-
thiazine is of greatest import-
ance in districts where nodule
worm and hair worm infesta-
tions are severe. It removes
nodule worms  whiech have
emerged from nodules in the
bowel wall sinee No. 2 treat-
ment. It is a second attack on
hair worms,

Spring is probably the most
important time of the year to
give phenothiazine. It fore-
stalls the spring rise of barber’s
pole worm. It removes nodule
worms before they begin a new
season’s cyele of infestation.
Cold and dryness hinder the
development of eggs and larvae
of nodule worm on the ground,
with the result that during the
winter little infestation 1is
picked up by sheep. By the
end of the winter most of the
young nodule worms will have
emerged from the nodules. This
treatment late in Aungust is the
chief atfack on these worms.
It also prevents a carry-over
of hair worm from the winter
—a very important matter if
the spring and early summer
are dry and do not provide
the flush of feed that normally
helps to remove this speecies.

The early summer drenching
with  bluestone-arsenie is a
second attack against barber’s
pole worm planned to eheck
the spring and early summer
rise of infestation.

(T0 BE CONTINUED,)
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Lights for Layers

By B. W. MOFFATT, Assistant Adviser, Poultry Branch.

Each year, the poultry industry has
to face the problem of disposal of sur-
plus eggs produced in the spring.
These eggs are usually sold to the
United Kingdom at a price well below
that obtained on the local market.
They now bring very little, if any,
return to the grower. A few months
prior to thig surplus, there ave bhavely
sufficient eggs produced to keep the
market supplied. Thus, we find that
ege prices rise in winter and fall in
spring. The low spring price has no
doubt been the downfall of many
farmers who did not have the eapital
to tide them over this lean period—
for this is also the period when most
replacement stock are reared.

It is almost axiomatic that hens lay
more eggs in spring than in late
autumn and winter. If we could
encourage birds to lay more eggs in

winter and fewer in spring, we would
lessen to some degree the number of
eges which we are foreed to export.
We would also ensure an inereased
supply of eggs on the home market
when eggs are in short supply and
when egg prices ave normally higher,
This is easier said than done, but the
use of artificial lighting of poultry is
proving to be a step in the right diree-
tion. You would have to he very
optimistie fo think that this is the
final solution to the problem, but if
does at least offer us a part solution.

Figure 1 is a graph of egg produe-
tion which could be taken as that of a
normal pullet flock under ordinary
seasonal conditions. The fluctuations
in production arve eclearly depicted.
Produetion drops to a minimum in the
autumn and winter, and then rises to
a peak in September and Oectober.
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Graph Showing Normal Fluctuations in the Production of a Pullet Flock.
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‘What Causes These Fluctuations?

It we compare the hen’s egg pro-
duetion with the number of hours of
daylight per day throughout the year,
we find that as the number of hours of
daylight decreases, so does the egg pro-
duetion.  This is more than coinei-
dence, Secientists have discovered that
light does affeet produection,

This was onee thought fo be due
to the extra number of hours of feed-
ing time for the birds. It has since
been proved to be due to the action
of light on the retina of the eye which
somehow stimulates the seerction of a
hormone by a tiny but most impor-
tant endoerine gland—the pituitary,
which is sitnated at the base of the
bhrain. The hormone secreted by the
pituitary gland is earvied by the
bloodstream to the ovary. This
hormone inereases the produetion of
ova and the finished produet—eggs.

By studying Figure 2, which is a
graph of the times of sunrise and sun-
set throughout the year, we see that
on the shortest day of the year, there
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are less than 10% hours of light com-
pared with approximately 14 hours per
day in summer. Here lies the answer
to the question of seasonal fluetnations
in production.

The Practical Application.

It may be inferred from the above
that if we could inerease the number of
honrs of light per day in the autumn
and winter to approximately 14 hours
as in the summer, we could lift our
production of eggs in the winter to
that of the summer. This cannot
actually be rvealised in praectice, as the
extra light does not incerease the overall
production. It  does, however,
inereagse winter production with a cor-
regsponding decrease in the spring,
The practical applieation of this
discovery is therefore worth caveful
consideration.

How is it Done?

There are a number of ways of
supplying this artifieial light stimulus.
If the objeet is to achieve a fairly
constant period of light, lights can he
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switched on either in the early morn-
ing or just before dusk and adjusted
to give a fairly constant 13 to 14 hour
day with birds housed intensively or
semi-intensively, for as soon as the
lights come on' they hop down from
their perches fo begin feeding. If
“night” lighting is used, then theze
is the diffieulty of getting the birds to
perch when the lights go out. This
can be overcome by using dimming
devices, but these add to the cost of
installation, Similar results can be
obtained by “flash” lighting. Birds
are snbjected to a 20-second flash
from 500-watt bulbs three times dur-
ing the might. More expensive
equipment is required for this method
of lighting.

The electrie light bulbs ave placed to
illuminate the feed and water troughs,
An intensity of light of 1 watt to every
4 or 5 square feet should be allowed
for best results.

A time cloek switch is installed so
that lghts ean bhe turned on and off
automatically and regularly. Of the
many fypes on the market, one is par-
tienlarly suited to this work. This
switch has a 30-hour reserve spring,
automatieally wound, which will keep
the clock going in case of power
failure. In this way, the clock will
still be on time if the power has been
off during the day. Other clocks with-
out the reserve spring would be slow
by the number of hours the power had
been off and the lights would be late
coming on. Regularity is most
important in the artificial lighting of
poultry, as an interruption to the pro-
gramme of more than three days may
cause the birds to moult.

When to Use Lights.

Experiments conducted so far indi-
cate that most benefit ean be obtained
by using lights from March to Sep-
tember. By referring to Figure 2, it
is a simple matter to determine at
what time the lights should be switched
on to provide 14 hours of light per
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day. The following times are gener-
ally applieable in Queensland.

Switched Switched
on. off.
March 4.30 am. Daylight
April 4.00 am. Daylight
May 3.30am. Daylight
June 3.00 am. Daylight
July 3.00 am. Daylight
August 3.30 pm. Daylight
September ..  4.00 a.m, Daylight
' to
5.00 a.m.

In Mareh, the lights ean be switched
on at 4.30 am. without any prelimin-
ary “breaking in"” period. However,
when the lights are to be dispensed
with, the period of lighting must be
reduced gradually to avoid the possi-
bility of a moult or slump in pro-
duetion. This is done by switehing on
the lights 20 minutes later each week
during September until the time of
switching on approaches daylight.

Which Birds to ‘‘Light.”’

The response to artificial lighting
is most noticeable in hirds where pro-
duction would be at a low level in
autumn and winter. Such birds are
pullets hatched during the first half
of the year and hens approaching
their second year of lay. The response
from birds hatched later than July is
often not well marked. It seems that
any bird that is likely to moult will
give a response to the extra light.

It appears a feasible proposition
to rear half of the pullet replace-
ments in May and use lights on these
birds, They ecould then be sold in
the following September after 12
months’ lay with good winter pro-
duction, to make room for the next
May-hatched pullets. The other half
of the replacements would be rearad
in August or early September and
should normally lay at a reasonable
level throughout the following winter,
By rearing in two batches, the rearing
costs are spread out over a longer
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period. Also, less brooder equipment
is  required to aceommodate the
smaller numbers,

What Winter Production Could
We Anticipate?

To illustrate what results can be
obtained by the use of artificial light-
ing in Queensland, a demonstration
was conducted on a farm some 60
miles north of Brisbane, under the
Commonwealth FExtension Services
Grant Fund. On this farm, a light-
ing system and time eclock were
installed so that 10 pens could be sub-
jected to artifieial lighting. A simi-
lar 10 pens without lights were made
available to house control birds. Three
hundred pullets and 300 hens were
put under lights and their produe-
tion records were compared with those
of a similar batch of pullets and hens,
The birds used as control were com-
parable with the test birds with regard
to age and quality. The management
and feeding of all pens were similar.

[1 Feb.. 1957.

This test lias now been econducted
over two seasons and it is inferest-
ing to note that after the first season
the farmer was so pleased with the
results that he has now equipped
more pens with lights,

Figure 3 is a graph of produe-
tion on this farm, comparing the 300
pullets under lights with those not sub-
jected to the artificial lighting. Both
groups were hatched in May. It will
be noticed that in early May, when
production was lowest, the birds under
lights gave an inerease in production
of 17 per cent. over the control birds,
It ean also be seen that the production
in spring was lowest in the pens sub-
jected to the artifieial lighting.

Trials have also been carried out at
the Poultry Seetion of the Roeklea
Animal Husbandry Farm and similar
results have been obtained.

The increase in production from
hens subjected to artificial lighting is
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even more marked. Many farmers are
now finding that hens are not a pay-
able proposition because of inereased
mortality during the second year of
lay, lower overall production and a
greater intake of food per dozen eggs
produced. If hens are to he kept,
lights ean increase the return per bird
by the inerease in winter eggs,
although the egg shell quality of these
eggs is inelined to fall in June or
July.

Summary and General
Recommendations.

As yet, only a few farmers are
taking advantage of the effect of
artificial lighting on winter produe-
tion.  Their numbers are steadily
inereasing and if sufficient farmers
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install lights the pattern of produe-
tion showing a low winter and a high
spring production can be changed to
a more even production throughout
the year.

This would be a big point in any
sales eampaign to inecrease the aver-
age consumptfion of eggs per person
per year. Less fluctuation of priee
would also assist in this direction.

Overall profits can be increased by
the use of artifieial lighting on early
hatehed pullets or on hens between
Mareh and September. The intensity
of light and the regularity of times
of switching on are most important.
The cost of installation of a lighting
system and time switch is not great
compared with the finanecial veturn to
growers.

Raking Native Pasture Hay in Central Queensland.
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Vaccinating Against Fowl Pox
and Infectious
Laryngo-Tracheitis with a
Mixed Vaccine

By P. D. RANBY, Veterinary Officer.

~ Infectious laryngo-tracheitis (LL.T.)
was first diagnosed in Queensland
fowls some four years ago although
it had been known to oeceur in the
southern States for a number of
years previously.

Carveful investigation has shown
that the disease is not common in
Queensland flocks and is generally
associated with only moderate mor-
tality., The very severe form with
coughing of blood is rare.

As living virus is used to vacecinate
against the disease, infection of non-
protected fowls can oceur as a result
of vaceination. T'or this reason vae-
cination is only permitted on pro-
perties where a definite diagnosis of
LL.T. has been made. Unrestrieted
vaceination would spread the disease
to poultry farms now free.

Only vacecines preparved from local
strains of the virus are permitted to
be msed. This is because of the
greater severity of the disease in
southern States.

Where vaecination against fowl pox
and LL.T. are both necessary, a
method of simultaneous application of
the two viruses has been developed.
This consists of mixing the two viruses
and applying them to feather follicles.

DESCRIPTION OF THE
DISEASES.
Infectious laryngo-tracheitis is one
of the respiratory diseases of pouliry,

characterised by signs such as eough-
ing, gaping of the mouth, throat

rattles, nasal discharge and “bung
eyes” (Plate 1).

The virus typically

Plate 1.

AHected Fowls in an Outbreak of Infectious Laryngo-Tracheitis (LL.T.) in
Queensland. Note the characteristic gaping of the Australorp.
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attacks the larynx and frachea, hence
its mame. A proportion of affected
fowls dies from asphyxia caused by
blockage of the larynx with a cheesy
plug of dead tissue or by choking in
their own blood-stained mucus.

The disease is transmitted by direet
contact with either an actively infected
fowl or a recovered fowl which remains
a “carrier” of the virus. I.L.T. virus
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is a fragile one and. will not live for
more than a few days on the ground.

Fowl pox is characterised by wart-
like growths on the eomb and wattles
(eutaneous form), and in a small
proportion of affected birds by
“eankers” of dead tissue in the mouth
and throat (respiratory form). The
eutaneous form is shown in Plate 2.

Plate 2.
A Case of Fo?vl' Pox. . Note the wartlike lesions on the comb.
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Plate 3.

Team Vaccinating for LL.T. The vaccinating stick is inserted into the cloaca
(or vent) of the chick and rubbed against the lining to cause an abrasion.
This facilitates penetration of the virus,



1 Feb., 1957.]

The virus eausing fowl pox is trans-
mitted mainly by mosquitoes and to a
less extent by contaet with the seales
and seabs shed from the wart-like
growths. In the latter case, the virus
enters through seratehes on the head
or in the mouth. The virus is a fairly
resistant one and ean persist on the
ground for a few months,

Vaeccination  against  these two
infectious diseases involves the use of
living viruses.

USUAL METHODS OF
VACCINATION.

The orthodox method of I.I.T.
vaceination is by inoculating the
vaccine into the cloaea, the cavity just
within the vent, by means of a metal
rod notehed at one end to pick up
vaceine (Plate 3) or by special swab
sticks, one stick being used for each
bird.

Two vaeccine viruses are available
for fowl pox—fowl pox virus, and
pigeon pox virus.
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Fowl pox vaceine is applied by
either the stab method or the feather
follicle method.

The stab method requires the use
of a needle with two prongs on the end
to pick up vaccine. A suitable
vaeeinating needle is made by cutting
through the eye of an ordinary sewing
needle to make two prongs, sharpening
the prongs, and pushing the other end
into a cork or rubber stopper. The
skin is stabbed twice on the leg or less
commonly (in Australia) on the wing
web.

The feather follicle method requires
the removal of feathers on the leg
and the application of vaceine to the
follicles by means of a short brush
(Plate 4). This method is the more
popular one in Queensland, although
the stab method is quicker if a
vaccinating team of three or four is
used.

Pigeon pox vacecine is applied only
by the follicle method deseribed ahove.

Plate 4.
Fowl Pox Vaccination by the Feather Follicle Method.
pox vaccine is applied by brush to about six feather follicles.
of inoculating is now used for the mixed LL.T. pox vaccine.

Fowl pox or pigeon
This method
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USE OF MIXED VACCINES.

In 1954, the writer obtained good
“takes” or local reactions when L.L.T.
vaceine was applied to the feather
follicles of the leg instead of by the
usual cloacal method. Sinee pigeon
pox vaceine is applied to the feather
follicles of the leg, it seemed possible
that the two viruses, I.L.T. and pigeon
pox, might still aet when mixed
together.

A trial commenced by the writer in
December 1854, using young cockerels,
showed that a mixed vaccine produced
satisfactory “takes” and immunity to
both virmses. Since then, the method
has been used on a wider seale, and in
1955 about 40 per cent. of the I.L.T.
vaecination done in the Brisbane area
was with a mixed LL.T. vacecine,
mostly containing pigeon pox virus.
Some vaccinated fowls from these
groups have been tested later with the
single viruges and found immune,

Preparation.

The I.L.T. vaccine used in Queens-
land is a “wel"” vaccine prepared from
ego-gTOWn  Virus. The wvirus is a
Queensland  strain. A new dry
vaeine is being msed experimentally.

The dried pigeon pox or fowl pox
material is added directly to the wet
LL.T. vaccine, in the proportionsg of
300 doses of pox virus to 10 or 11 ml.
of TL.T. vaceine. The bottles of mixed
virus vaceine are then returned fo the
vaeuum flask used for keeping the
IL.T. vaccine at ice temperature.
(LL.T. virus is fragile and must be
kept at a low temperature till just
hefore use.)

Tor a given volume of vaceine, the
number of doses by the follicle method
compared with the cloaeal method is in
the ratio of 3:4.

Age to Vaccinate.

The minimum recommended age for
I.L.T. vaceination is 6 weeks.
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Fowl pox vaceine is preferably used
between 6 and 12 weeks of age, and
certainly not when pullets are close
to the lay or are already in lay. At

such times the systemie reaction which

oceurs 14 to 21 days following fowl
pox vacecination will upset the birds
unduly.

Pigeon pox vacecine may he used at
any age, as it is a milder virus than
fowl pox and iz without danger.

If the vaccination ecan be left until
birds are 9 weeks old the procedure is
somewhat easier because of the
presence on the leg of well-developed
shaft feathers. However, the follicles
of the hair-like feathers on younger
birds are quite suitable for inoculating.

Applying the Vaccine.

A vaceinating team of at least three
is required if any speed is to be main-
tained. These comprise a catcher, a
holder and a vaecinator.

The holder grasps several birds by
the right leg. An area of feathers is
removed from the outside of the leg,
Just above the hock joint, as shown in
Plates 4 and 5. TIf an insufficient arvea
is exposed, the feathers are likely to
become eaught up in the brush.

The vaceinator ecarries a small
column of vaceine in the vaccinating
bottle, as required for TI.T. vaccine,
This ensurves that quantities of fresh
vaccine are added at frequent intervals
from the vacuum flagk.

The vaecine is applied to at least
six follicles by means of a speeial
brush made for the follicle method.
After dipping the brush in vaeccine it
is a good idea to give it a light wipe
inside the bottle, otherwise the vaccine
will be used too liberally.

At no time should vaceine contain-
ing TL.T. virus be left in the sun,

When to Use.

The mixed wvaceine will bhe used
where it is desired to vaceinate a
flock for both I.I.T. and fowl pox at
the same time.



1 Feb., 1957.]

LL.T. vaceination in Queensland is
performed by veterinary officers of the
Department, following isolation of the
virus at the laboratory. There is no
restriction on use of fowl pox or
pigeon pox vaceines.

The choice between fowl pox and
pigéon pox vaecine depends on eertain
factors, which are briefly outlined
helow.

(1) Fowl pox vaccine produces a
long-lasting immunity following wvae-
cination, whereas pigeon pox vaceine
(C.8.L.) gives a temporary immunity
lasting 4-6 months.  Hence, other
things being equal, fowl pox vaceine
is preferred.

(2) Fowl pox vaccine is preferably
used between 6 and 12 weeks of age;
if done over this age, some temporary
upset is likely. However, older fowls
may be done but not if they are within
three weeks of lay or have started to
lay. Pigeon pox vaecine should then
be used.

(3) Fowl pox vaceine should not be
used for unthrifty chickens, Pigeon
pox and LL.T. vaceine may be used.
Queensland ILL.T. vaceine produces
mild reactions and will not upset the
chickens.

(4) Fowl pox vaeeine should be used
with caution if other respiratory
diseases are present or if caeeal
coccidiosis is likely. Again, pigeon
pox vaceine is safe.

(5) Our experience with pigeon pox
vaceine is that it gives its best results
in lowlying areas, where mosquitoes
ave prevalent. The reasons for this
are not elear but it may be a econse-
quence of what amounts to revaceina-
tion of the birds with fowl pox virus
by mosquitoes.

Advantage,

The advantage of the mixed vaeccine
is that both viruses may be applied to
the same site on the body by the same
method; this saves catehing the
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chickens twice. Attempting to do two
methods of vaceination at the one
cateh is awlkward and little quicker
than eatehing the chickens twice.

One disadvantage of the method is
that one ecannot tell whether the
“takes” obtained are fo both viruses,
but this can be overcome to some
extent by inoeulating three or four
chickens on the opposite leg with pure
LL.T. vaccine before preparing the
mixed vaceine. These ave identified or
isolated so that the “takes” can he
read 7-10 days later (Plate 5). If
the I.L.T. virus is potent, it will pro-
duce a “take” like that of pigeon pox
—a papnule or pustule without forma-
tion of crusts over the follicle.

Plate 5.

Pigeon Pox "Takes”. A number of
feather follicles have commsnced to
swell five days after vaccination with
pigeon pox vaccine. A similar local
regcetion is produced Ly LL.T. vaccine,
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It is impracticable to check the pox
vaecine in the same way, as it is in the
powdered form when the vial is
opened. However, our experience is
that available fowl pox and pigeon
pox vaccines are fairly reliable as
regards potency. Fowl pox can be
checked in the mixed vaecine “take”
in that it produces crusting on the
feather follicles soon after the pustules
have developed. This is not produced
by either I.L.T. or pigeon pox vaccine.

SUMMARY.
A mnew method of vaceinating
against fowl pox and infectious
laryngo-tracheitis of poultry has heen
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developed. The method consists of the
use of a mixed vaceine, containing the
virnses of  infectionus  laryngo-
tracheitis (I.L.T.) and one of the bird
pox viruses—either fowl pox or
pigeon pox virus.

The mixed vaceine is prepared by
adding the powdered bird pox virus
direetly into a “wet” LIL.T. vaecine.

Inoculation is by the feather follicle
method, using a brush. Immunity is
produced against each virus in the
mixed vaceine. The method is quicker
and simpler than the usual separate
methods of vaceination.

WATCH PASPALUM IN IRRIGATED PASTURE!

Irrigated pastures of paspalum and white clover are looked at
with mixed feelings by Queensland farmers. Some farmers prize these
pastures, but others regard the paspalum component as a pest.

Mr. A. Nagle, Irrigationist, Department of Agriculture and Stoek,
points out that the chief disadvantage of this pasture mixture is that
production is low in winter and early spring, when succulent forage
is most needed. In midsummer, when pasture production of all kinds
is high, the paspalum-white clover mixture gives its maximum yield.

If careful attention is given to summer management, however,
paspalum-white clover pastures can provide valuable grazing for a
long period of the year.

Paspalum runs to seed quickly during summer. It is then
unpalatable, and selective grazing, with overgrazing of the clover, occurs.
Unless the grass is mown to improve its palatability and to reduce its
shading effect, the clover stand is reduced. Mowing encourages an
upright growth of the paspalum, while continuous close grazing causes
a low dense sward to develop. This tends to become sodbound, further
reducing the clover stand.

During the peak of the summer growth, heavy grazing and several
mowings are required to maintain a good balance between the clover and
the grass in the pasture.

Winter produetion of paspalum-white clover pastures can be
improved considerably by oversowing or sodseeding with 2 to 3 Ib. per
acre of HI1 or Italian ryegrass during March or April. Reseeding
may be required annually or every second year, but is inexpensive, as
ryegrass seed costs only about 2s. a 1b.

Ripping or tining to reduce the stand of paspalum and to allow
the white clover to increase may be necessary periodically.

‘With attention to these management practices, particularly over-
sowing or sodseeding with ryegrass to step up winter production,
irrigated pastures of paspalum-white clover will provide nutritious
fodder over most of the year.
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Ear Notching of Pigs

Prepared by Officers of the Pig Branch.

Before a litter is weaned, the young
pigs should be given a permanent
identification mark., Tattooing, tag-
ging, and ear noteching are common
methods of identification, but of these
the last-mentioned is undoubtedly the
best and as nearly permanent as
possible.

Notehing has an advantage over
tattooing in that it can be used on
all hreeds of pigs and if neatly done
remains legible regardless of the pig’s
age. A pig’s number also can be
observed in the paddock without the
necessity of yarding the animal and
perhaps washing its ear.

Metal tags are not satisfactory, as
they are often lost through pigs
fighting or rubbing their ears against
fences or other objects. With this
method, also, the pig has to be
yarded and the tags cleaned before
the number ean be read.

Until recently tattooing was the
only method of ear marking officially
recognised by the Australian Pig
Society. Large White, Middle White

and Tamworth pigs are still required
by the Society to he tattooed for
official identfifieation.

It is not elaimed that ear noiching
is the perfeet system of identifieation,
for it is realised that pigs may oececa-
sionally tear their ears through fight-
ing, thus marring the notches; their
ears also may be disfieured by exces-
sively deep and eaveless notching.

However, these 1risks may be
reduced to a minimum if the follow-
ing points are observed.

(1). No marks should be placed
from the middle to the base of the
upper edge of the ear. The cartilage
in this position is quite thick and it
is meeessary to cut deeply into it to
ensure that the notehes will not grow
out as the pigs age. As a rvesult
there is always a danger of the ear
drooping over in an unsightly man-
ner—a very objectionable feature,
espeeially in show stock.

(2). The value or number allotted
to positions near the point of the ear

Plate 1.
The Key or Guide to the Ear-Marking System.
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should be so designed that it is not
necessary to take out more than one
notch in this part of the ear for any
number; otherwise the tip of the ear
may droop.

(3). Round punch holes should not
be used near the tip of the ear. In
this position they are prone to cause
tearing.

(4). Pieces removed from the ear
should vary according to the size of
the pig.

The ear noteching system illustrated
in Plate 1 has been designed to com-
ply with the above limitations as far
as possible. It is one example of
many systems in which notches in
particular positions of the ears repre-
sent numbers, thus enabling each pig
or each litter to carry a different
number.

A brief description of this system,
which employs hoth ears for notehing,
is as follows:—

All unit numbers ave placed on the
right ear and the tens in the left or
near ear. Confusion between the two
may he avoided by remembering that
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the words unit and right each contain
the letter “i1" and the words ten and
left the letter “e.”

It will be noted that numbers 1, 2,
4 and T are recorded by a single
noteh, the value being determined by
the relative position on the ear. The
numbers 3, 5, 6, 8 and 9 represent a
combination of the previous positions
(for example, 2 and 1 to make 3; 4
and 1 to make 5; 4 and 2 to make 6;
and so on). For these numbers it
is therefore necessary to make two
notches.

The tens are vepresented by
notehes in the left ear, the 10, 20, 40
and 70 positions corresponding to the
1, 2, 4 and 7 positions respeetively
in the right ear.

Any number up to 99 may thus be
made by a combination of the above
figures. If it is necessary to number
beyond 99, round punch holes could
be used as shown in the diagram, but
in the average herd, where all pigs
in the litter are given the same
number, it is usnally unnecessary to
go beyond 99. By adopting the 1, 2,
4, T combination the number of cute
in the ear is reduced to a minimum.

Plate 3.
Ear-marking Pliers With a Cutting Piece Shaped Like a V Upside Down.



S0W'S BREEDING RECORD.

Name of Sow : “ Sunnybrook Pearl XVI.”

Breed : Large White.

Date of Farrowing : 3-7-53.
Earmark No. 65,

Sire ; ** Sunnybrook Major I1.” Barmark : 32
Disposal of Litter.
Dam : “ Bunnybrook Gem V.” Earmark : 12
Date of Date of Sold to Market.,
Number in Died at Deaths Deaths
Litter. Birth, V‘l}efo;e " Waftcr -
; i eaning, Earmar eaning, umber. .
Pacowed— | Dten and Date & BRI
Weaned. | Date —| ES |price Gross
k gs " Return,
Boars.| Sows, | Boars.| Bows. | Boars. | Sows. | Boars.| Sows, Boars.| Sows, | <F
Lh, |s d | £ |a|d
2-0-56 | Sunnybrook T 5 1 1 v 1 65 %9 & 28-3-56 5 2 140 [ 2 0| 98 |00 |1 pig born dead
Major 3-10-55| 20-10-55
M. o~ 10-4-56 1 1 136 | 2 0] 27 |40 |1 pig overlain
—_— 1 death — pneu-
[ 3 monia
9 baconers
marketed
125 |40
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As the position of the notch on the
ear determines the value, it is impor-
tant that positions 1 and 10 be kept
well towards the bottom of the ear
and positions 4 and 40 well towards
the tip of the ear te prevent confu-
sion with the positions 2 and 20 in
the middle of the ear. Likewise these
latter positions should be as nearly as
possible exactly midway along the
ear; otherwise confusion may oceur
as between position 2 and either
position 1 or 4, and as between posi-
tion 20 and either position 10 or 40,

Pliers with a cutting pieee shaped
like a V upside down are recom-
mended for ear marking, as notches
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of various sizes—according to the
age of the pig—can be made simply
by pushing the pliers varying dis-
tances on the ear. Small pigs up to
weaner age should have only a com-
paratively small piece removed from
the ear.

Careful recording of the earmark
allotted to each animal or each litter

of pigs (see specimen hreeding
record) is just as important as the
marking itself, for one’s memory

should not be relied upon in these
matters. Identification of pigs in this
way is also of wvalue in recording
pedigree and performance.

VOL. III. OF THE " QUEENSLAND AGRICULTURAL AND
PASTORAL HANDBOOK.”

"INSECT PESTS AND DISEASES OF PLANTS.”

This book holds a wealth of information on pesis and
diseases affecting cultivated plants
coniains 560 pages and over 300 illustrations.

Obtain your copy now from the Department of Agriculture and
Stock, Brisbame.

Special Price to Queensland Producers—10s.—Post Free
(Others £1, Post Free).

in Queensland. N
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FODDER CONSERVATION IN ACTION.

Loading Baled Lucerne Hay on a Central
Queensland Property.

Buckraking Saccaline Fodder Sorghum in
Central Queensland.



