
i 

VOLUME XLll 
~ J l 

.

. rs .rr9 

y, W 

QUEENSLAND 
AGRICULTURAL 
JOURNAL 

Issued by direction of 

The Hon, the Secretary for Agriculture 

Edited by J . F . F . KEID 

JULY to DECEMBER, 1934 

By Autbority : DAVID WHYTE, Government Printer, Brisbane . 



Supplement to the "Queensland Agricultural Journal," March, 1935 . 

QUEENSLAND AGRICULTURAL JOURNAL. 

A. 

VOL. XLII . 

Page . 

Abroad, Marketing Oranges at Home 
and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114, 416 

Acidity in Milk and Cream, Testing . . . . . . 134 
Acknowledgement, An-This Month's 
Cover Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521 

Act, End of Controversy, Dairy Cattle 
Improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 

Act in Force, Tobacco Industry Protec-
tion . . . . . . . . . . . . . . . . . . . . . . . . 

	

295 
Act Provisions Explained, Dairy Pro- 
duce . . . . . . . . . . . 

	

. . . . . . . 

	

. . . . . . . . . . . . . . . . 433 
Acts, Primary Producers' Organisation 
and Marketing-Signing of Official 
Documents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 

Act, The Pig Industry . . . . . . . . . . . . . . . . .' . . . . . . . . . 641 
Act, The Queensland Pig Industry . . . . . . 746 
Advertising, Tile Art of . . . . . . . . . . . . . . . . . . . . . . . . 522 
Ages, The Story of Butter and Cheese 
throughout the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 730 

Agricultural Council, An Australian . . . . . . 669 
Agricultural Develpment in Queens-
land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 535 

Agricultural Districts, Rainfall in . . . 181, 323 
465, 533, 667, 80i 

Agricultural Notes 143, 275, 438, 499, 608, 734 
Agriculture on the Air . . . . 154, 279, 442, 762 
Agriculture, The Year in . . . . . . . . . . . . . . . . . . . . . 671 
Agriculture, The Council of . . . . . . . . . . . . . . . . . . 293 
Amendment of the Dairy Products 

Stabilisation Act . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451 
Animals and Bird Sanctuaries Pro-
claimed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 

Animal Health-Research Work at 
Yeerongpilly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327 

Animal Health Station Commended . . . . . . 312 
Animal Parasites of Domesticated 
Animals and their Control . . . . . . . . . . . . . . . . . . 34 

Animals and Birds Acts, City of Brisbane 
a Sanctuary under . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451 

Animals, Facts about . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166 
Another Tully Sanctuary . . . . . . . . . . . . . . . . . . . . . . 784 
Appeal against Declaration of an Aban- 
doned Orchard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294 

Appointments and Staff Changes . . . 160, 293, 
450, 521, 639, 783 

Area a Bird Sanctuary, Brisbane 
Catchment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 

GENERAL INDEX. 

PARTS I TO 6. 

Page.. 
Area on the Near North Coast, Quaran-

tine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 
Ash, Red . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287 
Assistance to Settlors-Buying Better 
Boars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651 

Astronomical Data for Queensland 182, 324, 
466, 534, 668, 802, 

At the Brisbane Show, Notes on the Pig 
Section . 

	

. . . 

	

393 
Austin Mr. W . H ., In Memoriam . . . 

	

146 
Australian Harvester Thresher, An . . . . . . 787 
Australian Nut, Method of Roasting . . . 646 
Average Cow, The-" Better Fed than 
Bred " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 787 

Babies, Our . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 790 Babies, Playing with . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170, 
Bacon Association, Queensland Co- 
operative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650 

Bacteria in Milk and Cream, Sources of Contamination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165 . Balanitis in Sheep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 573 Banana Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 
Banana Plants, Grade Standard for . . . . ., 160 
Bananas, The Price of . . . . . . . . . . . . . . . . . . . . . . . . . . . 783 . Barbed Wire Grass ; Spear Grass ; Black 
Heads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633 Barley Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451 

Barley, Covered Smut of-A Correction 785 . 
Barley, Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633 
Bassia, Wild Verbena, A Species of . . . . . . 520 
Bauhinia ; Portguese Elm . . . . . . . . . . . . . . . . . . . . . 518 
Beach Tree, A Common . . . . . . . . . . . . . . . . . . . . . . . . 288 
Bean, The Velvet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136 
Beetle, Queensland Pine . . . . . . . . . . . . . . . . . . . . . . . . 546 
Berkshire Pigs-Evolution Traced- 
Special Characteristics . . . . . . . . . . . . . . . . . . . . . . . . 308 

Berkshires, Imported . . . . . . . . . . . . . . . . . . . . . . ., . . . 786 
Berrigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155 " Better Fed than Bred "-The Average 
Cow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 787 

Bindweed, European . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637 637 
Birds and Animals Acts, City of Bris- 
bane a Sanctuary under . . . . . . . . . . . . . . . . . . . . . 451 

Bird and Animal Sanctuaries Proclaimed 295 
Bird Sanctuary, Brisbane Catchment 
Area a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161- 



Page . 
Bird's-foot Trefoil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634 
Birds, Wanton Destruction of Wild . . . . . . 523 
Bitter Pitted Blue Grass : Rat's Tail 
Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636 

Blue Panic-Em.u Grass . . . . . . . . . . . . . . . . . . . . . . . . 449 
Board, Canary Seed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292 
Board, Cheese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 
Board Election, Egg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 785 
Board, Provisional Maize . . . . . . . . . . . . . . . . . . . . . 641 
Board, State Wheat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292 
Board, The Broom Millet . . . . . . . . . . . . . . . . . . . . . 640 
Board, The Cheese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 
Board, The Peanut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521 
Board, The Plywood and Veneer . . . . . . . . . 295 
Boars, Buying Better . . . . . . . . . . ., . . . . . . . . . . . . . . . 306 
Boar Subsidy Refund Scheme, Better- 
New Scheme in Operation . . . . . . . . . . . . . . . . . . 451 

Boars, Young or Old-How Long may 
Service he Extended . . . . . . . . . . . . . . . . . . . . . . . . . . . 783 

Books on Botany ; Saltbush and Related 
Plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631 

Bracken Fern, Control of-Value of 
Kikuyu Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312 

Breeding Sows, Care of . . . . . . . . . . . . . . . . . . . . . . . 299 
Breeds of Pigs . . . . . . . . . . . . 245, 386, 490 . 596, 739 
Bright Tobacco Production, Common 
Mistakes in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379 

Brisbane Exhibition, The 1934 . . . . . . . . . . . . . . . 398 
Brisbane Show, At the-Notes on the Pig 
Section . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 393 

Britain and Dominion Trade . . . . . . . . . . . . . . . 184 
Broad-leaved Carpet Grass . . . . . . . . . . . . . . . . . . 158 
Broom Millet Board . . . . . . . . . . . . . . . . . . . . . . 640, 784 
Buffalo Fly Control in North-west 
Oueensland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 

Bull, Importance of a Good . . . . . . . . . . . . . . . . . . 644 
Bull's Head, A Typical-Illawarra Breed 
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522 

Burnett, Citrus Fruit Lands ou the . . . . . . 641 
Burr, Chaff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 779 
Burr, Galvanised . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 781 
Burr Trefoil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520 
Burr Trefoil ; Prairie Gras ., . . . . . . . . . . . . . . . . . . 518 
Burr Trefoil ; Prickly Lettuce ; Improve- 
ment in Water-carrying Capacity ; 
Wall Barley ; Whiteheads ; Prairie 
Grass ; I3exham Scent . . . . . . . . . . . . . . . . . . . . . . . . 635 

Bush, Ellangowan Poison . . . . . . . . . . . . . . . 449, 782 
Bush, Groundscl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156 
Butter and Cheese throughout. the Ages, 
The Story of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 730 

Butter Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 
Buttercup Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632 
Butter-fat Production, Feeding for-\o 
Grass or "Legume" Best . . .. . . . . . . . . . . . . . . . 648 

Butter, Wood Taint in . . . . . . . . . . . . . . . . . . . . . . . . . . . 536 
Button Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 782 
Buying Better Boars--Assistance to 

Settlers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651 

C. 
Cairns District, Plants from, Identified . . . 779 
Calf-rearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 452 
Callide Valley, Trees Suitable for . . . . . . . . . 636 
Calves, Points in Rearing . . . . . . . . . . . . . . . . . . . . . 310 
Calves, Scours in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289 
Calves, Scours in, Often due to Parasitic 
Worms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304 

Cambar, The-A New Hen . . . . . . . . . . . . . . . . . . 649 
Canary Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637 
Canary Seed Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292 
Cane Crop in Prospect, Heavy . . . . . . . . . . . . 3 
Canegrowers' Roll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 784 
Cape Cotton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157, 519 
Care in Handling Pigs . . . . . . . . . . . . . . . . . . . . . . . . 642 
Care of Breeding Sows . . . . . . . . . . . . . . . . . . . . . . . . . 299 

GENERAL INDEX. 

Page . 
Care of the Eyes in Western Queensland 318 
Care of the Lawn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178 
Carpet Grass, Broad-leaved . . . . . . . . . . . . . . . . . . 158 
Casein as a Commercial Commodity . . . . . . 133 
Catchment Area a Bird Sanctuary, Bris-
bane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 

Cattle, Dehorning Dairy . . . . . . . . . . . . . . . . . . . . . . . . 751 
Cattle Improvement Act, End of Con- 
troversy, Dairy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 

Cattle, Parasites of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674 
Caustic Vine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632 
Cementing a Worn Tank . . . . . . . . . . . . . . . . . . . . . 647 
Chaff Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 779 
Characteristics, Special-Berkshire Pigs 
-Evolution Traced . . . . . . . . . . . . . . . . . . . . . . . . . . . 308 

Cheese and Butter throughout the Ages, 
The Story of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 730 

Cheese Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161, 450 
Children, Ill-nourished . . . . . . . . . . . . . . . . . . . 313, 791 
Children, More Milk for the . . . . . . . . . . . . . . . . 1153 
" Choicest " 

	

should 

	

be 

	

onlv Grade of 
Dairy Product . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306 

Chrome Leather Process-Tanning of 
Hides 

	

. . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

	

301 
Citrus Crop, Marketing the . . . . . . . . . . . . . . . . . . 310 
Citrus Fruit Lands on the Burnett . . . . . . 641 
Citrus Plants from Elimbah District 
Prohibited, Removal of . . . . . . . . . . . . . . . . . . . . . 293 

Citrus Scale Insects and their Control, 
Queensland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 186 

City, Lure of the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469 
City of Brisbane a Sanctuary under 
Animals and Bird Acts . . . . . . . . . . . . . . . . . . . . . 451 

Climatological Table-May, 1934 . . . . . . . . . . 181 
Climatological Table-June, 1934 . . . . . . . . . 323 
Climatological Table-July, 1934 . . . . . . . . . . . . 465 
Climatological Table-August, 1934 . . . . . . 533 
Climatological Table-Soptember, 1934 . . . 667 
Climatological Table-October, 1934 . . . . . . 801 
Climbers and Trees Suitable for Long- 
reach District . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157 

Clover, Woolly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636 
Clove Tree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287 
Coastal Lands, Useful Shrub for (Vitcx 

irifoli(r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637 
Coast, Quarantine Area on the Near 
North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 

Cockspur Thistle ("Saucy Jack") . . . 158, 637 
Coconut Palms ; Date Palms . . . . . . . . . . . . . . . . . . 634 
Coconut, The . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448 
Colic in Horses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 
Colour and Maturity Standards-Pine- 
apples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .450 

Commended . Animal Health Station . . . . 312 
Committee, Election of Mill Suppliers' . . . 6,9 
Common Besch Tree . . . . . . . . . . . . . . . . . . . . . . . . . . . 288 
Common Mistakes in Bright Tobacco 
Production . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379 

Common Weed (Phruseolus lathgroides) . . . 156 
Composition of Mill.-Causes of Varia-

tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650 
Compost Heap, The Garden . . . . . . . . . . . . . . . . . . 459 
Control, Fruit Fly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467 
Control, Grasshopper . . . . . . . . . . . . . . . . . . . . . . . . . . . . 512 
Control in Central Queensland Sugar- 
cane Fields, The Wireworm Pest and 
its . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 690 

Control in North-west Queensland, 
Buffalo Fly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 

Controlled Grazing of Pastures . . . . . . . . . . . . . 652 
Control of Bracken Fern-Value of 
Kikuyu Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312 

Control of Fruit Fly in the Stanthorpe 
District, Spraying Experiments for the 470 

Control of Grasshopper Plague . . . . . . . . . . . . 785 



Page . 
Control of Insect Pests of Sugar-cane . . . 222 
Control of the Animal Parasites of 
Domesticated Animals . . . . . . . . . . . . . . . . . . . . . . . . 34 

Control, Queensland Fruit Fly . . . . . . . . . . . . . 672 
Cookery (Recipes), Simple . . . . . . . . . . . . . . . . . . . . . 792 
Co-operative Bacon Association, Queens- 
land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650 

Co-operative Flour Mill, Proposed . . 

	

294 
Cottons, Factors Relating to the produc-

tion of the Harder-bodied . . . . . . . . . . . . . . . . . . 371 
Cotton Varietal Testing . . . . . . . . . . . . . . . . . ., . . . . . 364 
Council, An Australian Agricultural . . . . . . 669 
Council of Agriculture . . . . . . . . . . . . . . . . . . . . . . . . . . . 293 
Course for Dairy Farmers and Pig 
Raisers at Gatton, Instructional . . . . . . . . . 161 

Cover Design, This Month's-An 
Acknowledgment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521 

Covered Smut of Barley-A Correction . . . 785 
Cow Feed, Pampas Grass as Winter . . . . . . 436 
Cowpea, The . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424 
Cow, Safeguarding the-Her Economic 
Value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523 

Cows, Deficiency Disease in . . . . . . . . . . . . . . . . . . 169 
Cows, Sterility in Dairy . . . . . . . . . . . . . . . . . . . . . . . . 332 
Cow, The Average-" Better Fed than 
Bred" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 787 

Cream and Milk, Bacteria, in-Sources of 
Contamination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . � . . 165 

Cream and Milk, Testing Acidity in . . . . . . 134 
Cream, How to Maintain Quality in . . . . . . 787 
Cream is Second Grade, Why . . . . . . . . . . . . . . . 302 
Crossings, Trans-Border Stock . . . . . . . . . . . . . . . 292 
Crown Land for Grazing Selection . . . . . . . . . 532 
Crown Land for Selection . . . . . . . . . . . . . . . . . . . . . 629 
Crown Land for Selection . . . . . . . . . . . . . . . . . . . . . 752 
Cucumber Growing . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . ., 604 
Cultivation of Maize . . . . . . . . . . . . . . . . . . . . . . . . 96, 643 
Cultivator Points, How to Renew Old . . . 6,45 
Curator, Services of the Public . . . . . . . . . . . . 159 
Cure, Mange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523 
Curly Mitchell Grass "Tar Vine" . . . . . . . . 448 
Customs Department Requirements- 
Shipment of Poultry Overseas . . . . . . . . . . . . 162 

Cut a Rafter, How to . . . . . . . . . . . . . . . . . . . . . . . . . . . 645 

D. 
Dairy Cattle and Pigs, Tuberculosis in. . . 579 
Dairy Cattle Improvement Act, End of 
Controversy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 

Dairy Cows, Sterility in . . . . . . . . . . . . . . . . . . . . . . . . 332 
Dairy Farmers and Pig Raisers at 
Gatton, Instructional Course for . . . . . . . . . 161 

Dairying, Good Feeding Moans Profit-
able . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789 

Dairy Produce Act Provisions Explained 433 
Dairy Product, 

	

" Choicest" Should be 
only Grade of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306 

Dairy Products Stabilisation Act, 
Amendment of the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451 

Dairy Products Stabilisation Act, Regula-
tions under the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 

Data for Queensland, Astronomical 182, 324, 
466, 534, 668, 802 

Date Palms. Coconut Palms . . . . . . . . . . . . . . . . . . 634 
Date Palm, The . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 782 

' Declaration of an Abandoned Orchard, 
Appeal against . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294 

Dead Nettle or Henbit . . . . . . . . . . . . . . . . . . . . . . . . . . . 638 
Deficiency Disease in Cows . . . . . . . . . . . . . . . . . . 169 
Dehorning Dairy Cattle . . . . . . . . . . . . . . . . . . . . . . . . 751 
Deloraine Island a Sanctuary . . . . . . . . . . . . . . . 640 
Dentition of the Pig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 452 
Departmental Literature . . . . . . . . . . . . . . . . . . . . . . . . 537 
Destruction of Wild Birds, Wanton . . . . . . 523 
Determination of Larval Instars and 

Stadia of some Wireworms (Elateridce) 43 

GENERAL INDEX . 

Development, A Story of Remarkable . . . 468 
Development in Queensland, Agricultural 535 
Diets, Economical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655 
Dip Stock, Order to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 
Disease, Whitewood and Walk-about . . . 638 
District, Pentland a Pure Seed Tobacco 450 
Dock, Yellow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637 
Documents, Signing of Official-Primary 
Producers' Organisation and Market-
ing Acts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 

Domesticated Animals, The Animal 
Parasites of, and their Control . . . . . . . . . 34 

Dominion Trade, Britain and . . . . . . . . . . . . . . . 184: 
Dont's for Horse Drivers, A Dozen . . . . . . 649, 

E. 

Page . 

Economical Diets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 655 
Economic Value, Her-Safeguarding the 
Cow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523 

Egg Board Election . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 785 
Eisteddfod, State Schools' . . . . . . . . . . . . . . . . . . . . . 163. 
(Elateridw), The Determination of Lar-

val Instars and Stadia of some Wire-
worms 

	

. . . 

	

. . . . . 

	

43. 
Election of Mill . Suppliers' - Committee . . . 639 
Elimbah District, Removal of Citrus 
Plants from Prohibited . 

	

. 293 
Ellangowan Poison Bush 

	

. . . . . . . . . . . . . . . .449, 782 
Elm, Portuguese ; Bauhinia . . . . . . . . . . . . . . . . . . 518 
Emu Grass-Blue Panic . . . . . . . . . . . . . . . . . . . . . . . . 449 
Emu Grass (" Dalby Wild Lucerne") . . . . . 15E 
Emulsion, Kerosene-Its Preparation and 
Use 

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311 
End of Controversy, Dairy Cattle Im-
provement Act . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 

English Meadow Grass . . . . . . . . . . . . . . . . . . . . . . . . . 637 
Environment and Heredity . . . . . . . . . . . . . . . . . . 300 
European Bindweed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637 
Evans, Sir Geoffrey-Honoured by King 159 
Evolution Traced-Special . Characteris-
tics-Berkshire Pigs . . . . . . . . . . . . . . . . . . . . . . . . . . . 308, 

Exhibition, The 1934 Brisbane . . . . . . . . . . . . . . . 398 
Experiment Plot System Organised . . . . . . 2. 
Experiments for the Control of Fruit 
Fly in the Stanthorpe District, Spray- 
ing . . . . . . . . . . . . . . . . . 

	

. . . . . . . . . . . . . . . . . . . . . . . . 470 
Experiment Work, Tobacco . . . . . . . . . . . . . . . . . . 67C 
Explained Dairy Produce Act Provisions 433. 
Export Industry, The Meat . . . . . . . . . . . . . . . . . . 309 
Exports, Restriction of . . . . . . . . . . . . . . . . . . . . . . . . . . . 185 
Export, Vegetables for-New Bags must 

be Used . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 784 
Eyes in Western Queensland, Care of the 318. 

F . 
Factors Relating to the Production of 

the Harder-bodied Cottons . . . . . . . . . . . . . . . . 371. 
Facts about Animals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166, 
Farmers, Points. for Pig . . . . . . . . . . . . . . . . . . . . . . . . 304 
Farming Proposition, Potato-growing 

as Part of a Mixed . . . . . . . . . . . . . . . . . . . . . . . . . . . 786 
Farming's Inevitable Gluts . . . . . . . . . . . . . . . . . . 164 
Farm Kitchen, In the . . . . . . . 172, 455, 526, 657 
Farm Machinery . Safe Working of- 
Some Vital Safeguards . . . . . . . . . . . . . . . . . . . . . 643 

Farm Notes for- 
August . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180' 
September . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298 
October . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 464 
November . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531 
December . . . . . . . . . . . . . . . . . . . . . . . 665 
January . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 799 



Page . 
Farm, Time to Plant Trees-'Their Value 
on the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307 

Farm Training Schools . . . . . . . . . . . . . . . . . . . . ., . . 3 
Farm, Trees on the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164 
Fat Lamb Raising . . . . . . . . . . . . . . . . . . . . . . . . . . . 575, 786 
Feeding for Butter-fat Production-No 
Grass or " Legume" Best . . . . . . . . . . . . . . . . . . 648 Feeding Means Profitable Dairying, 
Good . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789 

Feed, Pampas Grass as Winter Cow . . . . . . ,436 
Fertility of the Home Garden . . . . . . . . . . . . . . . 460 
Fertilizers for the Home Garden . . . . . . . . . 529 
Fever, Mill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 335 
Finger Grass, Woolly . . . . . . . . . . . . . . . . . . . . . . . . . . . 291 
Flame Tree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 777 
Flannel Weed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288 
Flinders and Mitchell Grasses . . . . . . . . . . . . . . . 158 
Flocks and Fleeces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241 
Flour Mill, Proposed Co-operative . . . . . . . . . 294 
Flower Garden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177 
Flowering Gum, Red . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288 
Flowering Shrubs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 
Fly Control in North-West Queensland, 

Buffalo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 
Food and a, Medicine-Honey . . . . . . . . . . . . . . . 314 
Frangipanni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449 
Fruit Fly Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 467 
Fruit Fly Control, Queensland . . . . . . . . . . . . . . . 672 
Fruit Fly in Granite Belt . . . . . . . . . . . . . . . . . . . . 641 
Fruit Fly in the Stanthorpo District, 
Spraying Experiments for the Control 
of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470 

Fruit Lands on the Burnett . Citrus . . . . . . 641 
Fruit Market Notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750 
Fruit, Standardised Judging of . . . . . . . . . . . . 605 
Fruit Tires, Transplanting . . . . . . . . . . . . . . . . . . . . 177 

Gall Weed . Yellow Daisy_ Stagger 
Weed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633 

Galvanised Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 781 
Galvanised Burr ; Mintweed . . . . . . . . . . . . . . . . . . 286 
Garden Compost Heap, The . . . . . . . . . . . . . . . . . . 459 
Garden, Fertility of the ITome . . . . . . . . . . . . . . . 460 
Garden, Fertilizers for the Home . . . . . . . . . 529 
Garden, Flower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177 
Garden, Kitchen . . . . . . . . . . . . . . . . ., . . . . . . . .�� 178, 316 
Gardening, Landscape . . . . . . . . . . . . . . . . . . . . . . . . . . 176 176 
Garden, Lime for the . . . . . . . . . . . . . . . . . . . . . . . . . . . 461 
Gatton, Instructional Course for Dairy 
Farmers and Pig Raisers at . . . . . . . . . . . ., . . 161 

Gayndah, Weeds from Identified . . . . . . . . . . . . 634 
General Position of the Tobacco Industry 

	

3 
Gluts, Farming's Inevitable . . . . . . . . . . . . . . . . . . 164 
Good Bull, Importance of a . . . . . . . . . . . . . . . . . . 644 
Good Udders, Value of . . . . . . . . . . . . . . . . . . . . . . . . . 522 
Grade of Dairy Product, "Choicest" 
should. b e only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306 

Grade Standard for Banana Plants . . . . . . 160 
Grade, Why Cream is Second . . . . . . . . . . . . . . . . 302 
Graham, Keith Lockwood-In Memoriam 640 
Granite Belt, Fruit Fly in . . . . . . . . . . . . . . . . . _ � , 641 
Grass as Winter Cow Feed, Pampas . . . . . . 436 
Grass, Barbed Wire . Spear Grass . Black 
Heads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633 

Grass, Broad-leaved Carpet . . . . . . . . . . . . . . . . . . 158 
Grass, Canary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637 
Grass, Emu . Blue Panic . . . . . . . . . . . . . . . . . . . . . . . . 449 Grass, Emu ("Dalby Wild Lucerne") . . . . . . 155 
Grass, 

	

English 

	

Meadow . . . . . . . . . . . . . . . . . . . . . . . . . . 

	

637 Grasses, Bitter Pitted Blue and Rat's 
Tail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636 

Grasses from South Burnett Identified . . . 519 
Grasses Identified . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632 

GENERAL INDEX. 

Page. 
Grasses Identified, South-Western . . . . . . . . . 519 
Grasses, Mitchell and Flinders . . . . . . . . . . . . . . . 158 
Grasses of the Gladstone District . . . . . . . . . . . . 448 
Grass Genus, A New . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291 
Grasshopper Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 512 
Grasshopper Plague, Control of . . . . . . . . . . . . 785 
Grass, Johnson . . . . . . . . . . . . . . . . . . . . . . . . . � . ., 286, 638 
Grass, Mat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290 
Grass, Mossman River . . . . . . . . . . . . . . . . . . . . . . . . . . . 449 
Grass, Prairie ; Burr Trefoil . . . . . . . . . . . . . . . . . . 518 
Grass, Red Natal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155 
Grass Sets Seed, Kikuyu . . . . . . . . . . . . . . . . . . . . . . . . 168 
Grass . " Tar Vine ." Curly Mitchell . . . . . . 448 
Grass, Useful Native . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 
Grass, Value of Kikuyu-Control of 
Bracken Fern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312 

Grass, Wheat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157 
Grass, Woolly Finger . . . . . . . . . . . . . . . . . . . . . . . . . . . 291 
Grazing of Pastures, Controlled . . . . . . . . . . . . 652 
Grazing Selections, Land for . . . 148, 282, 532 
Groundsol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520 
Groundsel Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156 
Groundsol ; The Scarlet Pimpernel . . . . . . 518 
Growing, Cucumber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 604 
Growth, Some Requirements of Plant . . . 590 
Guinea Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157 
Gum, Red Flowering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288 
Gum, Water and Tea Tree . . . . . . . . . . . . . . . . . . 289 
Gympie District Plants Identified . . . . . . . . . 780 

H. 
Hail Insurance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640 
Handling Pigs, Care in . . . . . . . . . . . . . . . . . . . . . . . . 642 
Hand-reared Pigs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303 
Harder-bodied Cottons, Factors Relating 

to the Production of the . . . . . . . . . . . . . . . . . . . . . 371 
Harvester 'Thresher, An Australian . . . . . . 787 
Health, Animal-Research Work at 

Yeerongpilly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327 
Health Station Commended, Animal . . . . . . 312 
Heap, The Garden Compost . . . . . . . . . . . . . . . . . . 459 
" Heaven, The Tree of " . . . . . . . . . . . . . . . . . . . . . . . . 777 
Heavy Cane Crop in Prospect . . . . . . . . . . . . . . . 

	

3 
Hemp, Sun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634 
Hen, A New-The Cambar . . . . . . . . . . . . . . . . . . 649 
Ilenbit or Dead Nettle . . . . . . . . . . . . . . . . . . . . . . . . . . . 638 
Henry, Mrs . Alexander Robert-In 
Memoriam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292 

Herb, A Common Pasture . . . . . . . . . . . . . . . . . . . . . 638 
Herd Testing-A Woman's Viewpoint . . . 311 
Herd Testing, Triumph of . . . . . . . . . . . . . . . . . . . . . 642 
Heredity and Environment . . . . . . . . . . . . . . . . . . . 300 
Hexham Scent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 518 
Hexham Scent . Burr Trefoil . Prickly 
Lettuce . Wall Barley . Whiteheads . 
Prairie Grass . Improvement in Carry-
ing Capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635 

Hides, Tanning of-The Chrome Leather 
Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301 

Hints on Soldering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303 
Home and Abroad, Marketing Oranges 

at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114 . 416 
Home Garden, Fertility of the . . . . . . . . . . . . . 460 
Home Garden, Fertilizers for the . . . . . . . . . 529 
Honey-A Food and a Medicine . . . . . . . . . . . . 314 
Honoured by King-Sir Geoffrey Evans 159 
Horse Drivers, A Dozen Don'ts for . . . . . . 649 
Horse Market Revival-Stallion Parades 169 
Horse, Parasites of the . . . . . . . . . . . . . . . . . . . . . . . . . . . 473 
Horses, Colic in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168 
Horse Training, A Point in . . . . . . . . . . . . . . . . . . 305 
Horse . The Prayer of the . . . . . . . . . . . . . . . . . . . . 649 
How Long may Service be Extended-
Young or Old Boars . . . . . . . . . . . . . . . . . . . . . . . . . . . 788 



How to Cut a Rafter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645 
How to Maintain Quality in Cream . . . . . . 787 
How to Pit Potatoes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 
I-low to Renew Old Cultivator Points . . . 645 
Housekeeping in Hard Times . . . . . . . . . . . . . . . 524 
Hughenden District, Plants and Shrubs 

Suitable for the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 781 

Industry Protection Act in Force, Tobacco 295 
Industry ; The Meat Export . . . . . . . . . . . . . . . . . . 309 
Industry, The Peanut . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 
Inevitable Chits, Farming's , . . . . . . . . . . . . . . . . . 164 
In Memoria,rn- 

Charles Ross, F .R .H.S . . . . . . . . . . . . . . . . . . . . 784 
Keith I.oekwood Graham . . . . . . . . . . . . . . . . 640 
Mrs . Alexander Robert Henry . . . . . . . . . 292 
Mr . IV. H . Austin . . . . . . . . . . . . . . . . . . . . . . . . . . 146 

Insect Pests of Sugar-cane, Control of . . . 222 
Insects and their Control, Queensland 

Citrus Scale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 186 
Instars and Stadia of Some Wireworms 

(Elateri(he), Determination of Larval . . . 43 
Instructional Course for Dairy Farmers 

and Pig Raisers at Gatton . . . . . . . . . . . . . . . . . . 161 
Insurance, Hail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640 
In the Farm Kitchen . . . . . . . . . . 172, 455, 526, 657 

J . 
Jandowa.e, Windbreaks at . . . . . . . . . . . . . . . . . . . . . 636 
Johnson Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286, 638 
Judging of Fruit, Standardised . . . . . . . . . . . . 605 

K . 

Page . 

Kerosene Emrilsion-Its Preparation and 
Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311 

Kikuyu Grass Sets Seed . . . . . . . . . . . . . . . . . . . . . . . . 168 
Kikuyu Grass, Value of-Control of 
Bracken Fern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312 

King, Honoured by-Sir Geoffrey Evans 159 
Kitchen Garden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178, 316 
T,Citchen, In the Farm . . . . . . . . . 172, 455, 526, 657 

GENERAL INDEX . 

L. 
Lamb Raising, Fat . . . . . . . . . . . . . . . . . . . . . . . . . . . 575, 786 
Land for Grazing Selections . . . . . . . . . . . . 148, 282 
Land for Grazing Selection, Crown . . . . . . . . . 532 
Land for Selection, Crown . . . . . . . . . . . . . . . 629, 752 
Landscape Gardening . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 
Lands on the Burnett, Citrus Fruit . . . . 641 
Larval Instars and Stadia of Some Wire- 

vii . 

Page . 

Marketing Table Poultry . . . . . . . . . . . . . . . . . . . . . . 496 
Marketing the Citrus Crop . . . . . . . . . . . . . . . . . . . . . 310 
Market Notes, Fruit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750 
Market . Preparation of Wool for . . . . . . . . . . 578 
Market Revival, Horse-Stallion Parades 169 
Mat Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290 
Maturity and Colour Standards-Pine- 

,apples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 
Meadow Grass, English . . . . . . . . . . . . . . . . . . . . . . . . 637 
Meat Export Industry . . . . . . . . . . . . . . . . . . . . . . . . . . . 309 
Medicine, Honey-A Food and a . . . . . . . . . . . . 314 
Memoriam, In- 

Charles Ross, F.R.H.S . . . . . . . . . . . . . . . . . . . . 784 
Keith Lockwood Graham . . . . . . . . . . . . . . . . 640 
Mrs . Alexander Robert Henry . . . . . . . . . 292 
W . H . Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 

Method of Roasting-The Australian Nut 646 
Millet Board, Broom . . . . . . . . . . . . . . . . . . . . . . . . . . . . 784 
Millet, Water or Wild . . . . . . . . . . . . . . . . . . . . . . . . . . 520 
Mill, Proposed Co-operative Flour . . . . . . . . . 294 
Mill Suppliers' Committee, Election of . . . 639 
Milk and Cream, Bacteria in-Sources of 
Contamination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165 

Mills and Cream, Testing Acidity in . . . . . . 134 
Milk, Composition of-Causes of Varia-

tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650 
Milk Fever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 335 
Mills for the Children, More . . . . . . . . . . . . . . . . . . 453 
Milk Thistle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 781 
Mintweed ; Galvanised Burr . . . . . . . . . . . . . . . . . . 286 
Mistakes in Bright Tobacco Production, 
Common . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379 

Mitchell and Flinders Grasses . . . . . . . . . . . . . . . 158 
Mitchell Grass-"Tar Vine," Curly . . . . . . 448 
Mixed Farming Proposition, Potato- 
growing as Part of a . . . . . . . . . . . . . . . . . . . . . . . . . 786 

Identified, Grasses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632 

worms (Elaterida ), Determination of . . . 
Lawn, The Care of the . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Leather Process, The Chrome-Tanning 

43 
178 

Identified, Grassea from South Burnett . . . 519 of Hides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301 
Identified, Gynihio District Plants . . . . . . . . . 780 Levies, Sugar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283 
Identified, Plants from Cairns District . . . 779 Levy Regulations, Pineapple . . . . . . . . . . . . . . . . . . 294 
Identified, Plants from South Burnett . . . 287 Lime for the Garden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 461 
Identified, Plants from Winton 631 . . . . . . . . . . . . . . . Literature, Departmental . . . . . . . . . . . . . . . . . . . . . . . . 537 
Identified, Plants from Winton District 778 Longreach District, Trees and Climbers 
Identified, Poisonous Plants . . . . . . . . . . . . . . I--- 777 Suitable for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157 
Identified, South-Western Grasses . . . . . . . . . 519 (" Lucerne, Dalby Wild ") Emu Grass . . . 

Lucerne, Wild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
155 
155 Identified, Weeds from Gayndati . . . . . . . . . . . . 634 Lure of the City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469 illawarra Breed Type-A Typical Bull's 

Head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522 
Ill-nourished Children . . . . . . . . . . . . . . . . . . . . . 313, 791 M. Imperial Sentiment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 
Importance of a Good Bull . . . . . . . . . . . . . . . . . . . 644 Machinery, Safe Working of Farm- 
Importance of Tobacco Mosaic, The 538 Some Vital Safeguards . . . . . . . . . . . . . . . . . . . . . . . . 643 . . . . . . 
Imported Berkshires 786 Macrozamia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Improvement Act, End of Controversy, Maintain Quality in Cream, How to . . . . . . 787 
Dairy Cattle 295 Maize Board, Provisional . . . . . . . . . . . . . . . . . . . . . . 641 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Improvement in Carrying Capacity . Maize, Cultivation of . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Maize, Rice Weevil in 

643 
328 Wall Barley . Whiteheads. Prairie 

Grass. Hexham Scent . Burr Trefoil . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . 

Maize, The Cultivation of . . . . . . . . . . . . . . . . . . . . . 96 
Prickly Lettuce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635 Mange Cure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523 

Improyeinent, Pasture . . . . . . . . . . . . . . . . . . . . . . . . . . . 537 Man in the Tropics, The White . . . . . . . . . . . . 753 
Industry Act, The Pig . . . . . . . . . . . . . . . . . . . . . . . . . . . 641 Marlborough a Sanctuary, Police Reserve 
Industry Act, The Queensland Pig . . . . . . . . . 746 at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Marketing Notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
521 
607 Industry, General Position of the Tobacco 3 Marketing Oranges at Home and Abroad 114, Industry in the North, Tobacco . . . . . . . . . . . . 1 416 Industry, Progress of the Pig . . . . . . . . . . . . . . . 100 



PAGE . 
Moonrise and Sunrise at Mackay and 
Warwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289 

Mosaic, The Importance of Tobacco . . . . . . 538 
Mossman River Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449 
Mulch for Pineapples, Paper . . . . . . . . . . . . . . . . . . 308 
Mulgas, The . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286 

N. 
Natal Grass, Red . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155 
National Show, Queensland Royal . . . . . . . . . 161 
Native Grass, Useful , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 
Nature's Living Reservoirs-Water Stor- 
ing Trees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312 

Near North Coast, Quarantine Area on 
the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 

New Bags Must be Used-Vegetables for 
Export . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 784 

New Grass Genus . . . . . . . . . . . . . . . . :- . . . . . . . . . . . . . . . . 291 
New Scheme in Operation-Better Boar 
Subsidy Refund Scheme Terminated . . . 451 

Night Shade . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156 
North Australia, The Problem of . . . . . . . . . . 756 
North, Progress of the . . . . . . . . . . . . . . . . . . . . . . . . . . . 183 
North Queensland, A Travesty of . . . . . . . . . 788 
North, Tobacco Industry in the . . . . . . . . . . . . 

	

1 
North-West Queensland, Buffalo Fly 
Control in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 

Notes, Agricultural 143, 275, 438, 499, 608, 734 
Notes for August, Farm . . . . . . . . . . . . . . . . . . . . . . . . 180 
Notes for September, Farm . . . . . . . . . . . . . . . . . . . 298 
Notes for October, Farm . . . . . . . . . . . . . . . . . . . . . . . . 464 
Notes for November, Farm . . . . . . . . . . . . . . . . . . . 531 
Notes for December, Farm . . . . . . . . . . . . . . . . . . . . . 665 
Notes for January, Farm . . . . . . . . . . . . . . . . . . . . . . . . 799 
Notes for August, Orchard . . . . . . . . . . . . . . . . . . . . . 179 
Notes for September, Orchard . . . . . . . . . . . . . . . 295 
Notes for October, Orchard . . . . . . . . . . . . . . . . . . . . . 463 
Notes for November, Orchard . . . . . . . . . . . . . . . 530 
Notes for December . Orchard . . . . . . . . . . . . . . . 664 
Notes for January, Orchard . . . . . . . . . . . . . . . . . . 797 
Notes, Fruit Market . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750 
Notes, Marketing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 607 
Notes on the Pig Section at the Bris- 
bane Show . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 393 

Nut, Australian-Method of Roasting . . . 646 
Nutrition and Wool Growth . . . . . . . . . . . . . . . . . . 452 
Nutritive Value of Pastures . . . . . . . . . . . . . . . . . . 585 

Oak, Silky ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 
Often Due to Parasitic Worms, Scours in 
Calves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304 

Operation, New Scheme in-Better Boar 
Subsidy Refund Scheme Terminated . . . 451 

Oranges at Home and Abroad, Market-
ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114 . 416 

Orchard, Appeal against Declaration of 
an Abandoned . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294 

Orchard Notes for- 
August . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179 
September . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 296 
October . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 463 
November . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530 
December . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 664 
January . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 797 

Orchard, Poultry in the . . . . . . . . . . . . . . . . . . . . . . . . 108 
Order to Dip Stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 
Organisation and Marketing Acts, 
Primary Producers-Signing of Official 
Documents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 

Organised, Plot Expernment System . . 

	

2 
Our Babies . . . . . . . . . . . . 170, 313, 453, 524, 655, 790 
Overseas Shipment of Poultry-Customs 
Department Requirements . . . . . . . . . . . . . . . . . . 162 

Oyster, Vegetable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631 

GENERAL INDEX- 

P. 
PAGE- 

Palms , 

	

Date 

	

and 

	

Coconut 

	

. . . . . . . . . . . . . . . . . . . . . 

	

634 
Palm, The Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789, 
Pampas Grass as Winter Cow Feed . . . . . . 436 
Pandanus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635. 
Panic, Blue-Emu Grass . . . . . . . . . . . . . . . . . . . . . . ., 449 
Parasites of Cattle . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . 674 
Parasites of Domesticated Animals and 

their Control, The Animal . . . . . . . . . . . . . . . . . . 34 
Parasites of Sheep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337 
Parasites of the Horse . . . . . . . . . . . . . . . . . . . . . . . . . . . 473 
Parasitic Worms, Often due to-Scours 

in Calves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304 
Pasture Herb, A Common . . . . . . . . . . . . . . . . . . . . . 638 
Pasture Improvement . . . . . . . . . . . . . . . . . . . . . . . . � . 537' 
Pastures, Controlled Grazing of . . . . . . . . . . . . . 652 
Pastures, Nutritive Value of . . . . . . . . . . . . . . . . . . 585 
Peanut Board . The . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521 
Peanut Industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 
Pentland a. Pure Seed Tobacco District . . . 450 
Perennial Rye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 779 
Pest and its Control in Central Queens- 

land Sugar-cane Fields, The Wire-
worm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 690 

Pests of Sugar-cane, Control of Insect . . . 222 
Phascolus lathyroides, A Common Weed 156 , 
Pig, Dentition of the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 452 
Pig Farmers, Points for . . . . . . . . . . . . . . . . . . . . ., . . 304 
Pig Industry Act, The . . . . . . . . . . . . . . . . . . . . . . . . . . . 641 
Pig Industry Act, The Queensland . . . . . . . . . 746 
Pig Industry, Progress of the . . . . . . . . . . . . . . . 100 
Pig Paddocks and Pastures . . . . . . . . . . . . . . . . . . . 452 
Pig, Parasites of the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203, 
Pig Raiser, Points for the . . . . . . . . . . . . . . . . . . . . . 652 
Pig Raisers and Dairy Farmers at 
Gatton, Instructional Course for . . . . . . . . . 161 

Pig Raisers, Points for . . . . . . . . . . . . . . . . . . . . . . . . . . 16'1 
Pigs and Dairy Cattle, Tuberculosis in . . . 579 
Pigs, Berkshire-Evolution Traced- 
Special Characteristics . . . . . . . . . . . . . . . . . . . . . . . . 308' 

Pigs, Breeds of . . . . . . . . . . . . 245, 386 . 490 . 596, 739 
Pigs . Care in Handling . . . . . . . . . . . . . . . . . . . . . . . . 642 
Pigs . Hand-reared . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303 
Pigs, Purchasing Store . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 
Pig Section at the Brisbane Show- 
Notes on the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 393 

Pigweed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156" 
Pimpernel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283' 
Pimpernel, Scarlet ; Groundsel . . . . . . . . . . . . . . . 518' 
Pineapple Levy Regulations . . . . . . . . . . . . . . . . . . 294 
Pineapples-Maturity and Colour Stan- 
dards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 

Pineapples, Paper Mulch for . . . . . . . . . . . . . . . 308 
Pine Beetle, Queensland . . . . . . . . . . . . . . . . . . . . . . . . 546 
Plague, Control of Grasshopper . . . . . . . . . . . . 785 
Planters, What we Owe to Tree . . . . . . . . . . . . 662' 
Plant Growth, Some Requirements of . . . 590 
Plants and Shrubs Suitable for the 
Hughenden District . . . . . . . . . . . . . . . . . . . . . . . . . . . 781 

Plants from Cairns District Identified . . . 779 
Plants from South Burnett Identified . . . 287 
Plants from Winton District Identified . . . 778 
Plants from Winton Identified . . . . . . . . . . . . . . . 631 
Plants, Grade Standard for Banana . . . . . . 160 
Plants Identified, Gynipie District . . . . . . . . . 780 
Plant Trees . Time to-Their Value on 
the Farm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307 

Playing with Babies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170 
Plot System Organised . Experiment . . . . . 2 
Plywood and Veneer Board . . . . . . . . . . . . . . . . . . . 295 
Point in Horse Training . . . . . . . . . . . . . . . . . . . . . . . . 305 
Points, How to Renew Old Cultivator . . . 64E 
Points in Rearing Calves . . . . . . . . . . . . . . . . . . . . . . . . 310 
Poison Bush, Ellangowan . . . . . . . . . . . . . . . 449, 7821 
Poisonous Plants Identified . . . . . . . . . . . . . . . . . . 777 



PAGE. 

Police Reserve at Marlborough a 
Sanctuary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521 

Poppy, Rough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632 
Positron of the Tobacco Industry, 
General 

. 

	

3 
Potatoes, How to pit . . . . . . . .

.
. 

	

. . . . . . . . . . . . . . 167 
P6tato-growing as Parof a Mixed 
Farming Proposition . . . . . . . . . . . . . . . . . . . . . . . . . . . 786 

Poultry in the Orchard . . . . . . . . . . . . . . . . . . . . . . . . . 108 
Poultry, Marketing Table . . . . . . . . . . . . . . . . . . . . . 496 
Poultry, Shipment Overseas-Custoins 
Department Requirements . . . . . . . . . . . . . . . . . . 162 

Poultry, The Parasites of . . . . . . . . . . . . . . . . . . . . . 561 
Portuguese Elm-Bauhiuia . . . . . . . . . . . . . . . . . . . . 518 
Practical Duck-keeping . . . . . . . . . . . . . . . . . . . . . . . . . 230 
Prairie Grass-Burr Trefoil. . . . . . . . . . . . . . . . . . . 518 
Prairie Grass. Hexham Scent . Burr 

Trefoil . Prickly Lettuce . Wall Barley. 
Wbiteheads . Improvement in Carry-
ing 

	

Capacity 

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

	

635 
Prayer o£ the Horse, The . . . . . . . . . . . . . . . . . . . . . . . 649 
Premier, Return of the . . . . . . . . . . . . . . . . . . . . . . . . . . 325 
Preparation and Use, Its-Kerosene 
Emulsion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311 

Preparation of Wool for Market . . . . . . . . . . . . 578 
Price of Bananas, The . . . . . . . . . . . . . . . . . . . . . . . . . . . 783 
Primary Producers' Organisation and 
Marketing Acts-Signing of Official 
Documents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 

Problem of North Australia, The . . . . . . . . . 756 
Problem of Youth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253 
Process, The Chrome Leather-Tanning 

of Hides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301 
Proclaimed, Animal and Bird Sanctuaries 295 
Production, Common Mistakes in Bright 
Tobacco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379 

Production of the Harder-bodied Cottons, 
Factors Relating to the . . . . . . . . . . . . . . . . . . . . . . 371 

1?roduction Recording 150, 280, 444, 622, 626, 
760 

Product, 

	

" Choicest " 

	

Should 

	

be 

	

only 
Grade of Dairy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306 

Products Stabilisation Act, Amendment 
of the Dairy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451 

Products Stabilisation Act, Regulations 
under the Dairy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 

Progress of the North . . . . . . . . . . . . . . . . . . . . . . . . . . . 183 
Profitable Dairying, Good Feeding 
Means . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789 

Prohibited, Removal of Citrus Plants 
from Elimbah District . . . . . . . . . . . . . . . . . . . . . . . . 293 

Proposed Co-operative Flour Mill . . . . . . . . . 294 
Prospect, Heavy Cane Crop in . . . . . . . . . . . . . . . 

	

3 
Protection Act in Force, Tobacco 
Industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 

Provisional Maize Board . . . . . . . . . . . . . . . . . . . . . . 641 
Provisions Explained, Dairy Produce Act 433 
Pruning of Trees and Shrubs . . . . . . . . . . . . . . . . 458 
Public Curator, Services of the . . . . . . . . . . . . 159 
Pure Seed District near Rockhampton, 
Tobacco 

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

	

641 
PureShepherd's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 782 

GENERAL INDEX, 

Q. 
Quality in Cream, Row to Maintain . . . . . . 787 
Quarantine Area on the near North Coast 162 
Queensland, Agricultural Development in 535 
Queensland, Astronomical Data for 182, 324, 

466, 534, 668, 802 
Queensland, Buffalo Fly Control in 
North-West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 

Queensland, Care of the Eyes in Western 318 
Queensland Citrus Scale Insets and their 
Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4 . 186 

PAGE. 
Queensland Co-operative Bacon Associa- 

tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650 
Queensland Fruit Fly Control . . . . . . . . . . . . . . . 672 
Queensland Pig Industry Act, The . . . . . . . . . 746 
Queensland Pine Beetle . . . . . . . . . . . . . . . . . . . . . . . . 546 
Queensland Royal National Show . . . . . . . . . 161 
Queensland Weeds . . . . . . . . . . . . . . . . . . . . . 83, 360, 583 

R. 
Rafter, How to Cut a . . . . . . . . . . . . . . . . . . . . . . . . . . . 645 
Rainfall in Agricultural Districts . . 181, 323 . 

465, 533, 667, 801 
Raisers, Points for Pig . . . . . . . . . . . . . . . . . . . 169, 652 
Raising, Fat Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . 575, 786 
Rat's Tail Grass . Bitter Pitted Blue 

Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636 
Rearing Calves, Points in . . . . . . . . . . . . . . . . . . . . . 310 
Recipes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659 
(Recipes), Simple Cookery . . . . . . . . . . . . . . . . . . . . . 792 
Recording, Production . . . . . . 150, 280, 444, 760 
Red Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287 
Red Flowering Gurn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288 
Red Natal Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155 
Reed, The Spanish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631 
Registration of Stallions . . . . . . . . . . . . . . . . . . . . . . . . 451 
Regulation, Slaughtering . . . . . . . . . . . . . . . . . . . . . . 640 
Regulations, Pineapple Levy . . . . . . . . . . . . . . . . . 294 
Regulations under the Dairy Products 

Stabilisation Act . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 
Remarkable Development, A Story of . . . 468 
Removal of Citrus Plants from Elimbah 
District Prohibited . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293 

Renew Old Cultivator Points, How to . . . 645 
Requirements of Plant Growth, Some . . 590 
Research Worn it Yeerongpilly-Animal 
Health . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327 

Reservoirs, Nature's Living-Water Stor-
ing Trees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312 

Restriction of Exports . . . . . . . . . . . . . . . . . . . . . . . . . . . 185 
Return of the Premier . . . . . . . . . . . . . . . . . . . . . . . . . . . 325 
Revival, Horse Market-Stallion Parades 169 
Rice Weevil in Maize . . . . . . . . . . . . . . . . . . . . . . . . . . . 328 
River Grass, Mossman . . . . . . . . . . . . . . . . . . . . . . . . . . . 449 
Roasting, Method of-The Australian 
Nut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646 

Rockhampton, Tobacco Pure Seed Dis-
trict near . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641 

Roll, Canegrowers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 784 
Rolleston-Injune Road a Stock Route . . . 641 
Ross, Charles, F.R.H.S ., In Memoriam . . . 784 
Rough Poppy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632 
Royal National Show, Queensland . . . . . . . . . 161 
Rye, Perennial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 779 

S. 
Safeguarding the Cow-Her Economic 
Value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523 

Safe Working of Farm Machinery-Some 
Vital 

	

Safeguards 

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

	

643 
Saitbush and Related Plants . Books on 
Botany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631 

Sanctuariein Whitsunday Passage . . 

	

641 
Sanctuaries Proclaimed, Animal and Bird 295 
Sanctuary. Another Tully . . . . . . . . . . . . . . . . . . . . . 784 
Sanctuary, Brisbane Catchment Area a 
Bird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 

Sanctuary, Deloraine Island a . . . . . . . . . . . . . . . 640 
Sanctuary, Police Reserve at Marl-
borough a 

	

. 521 
Sanctuary under Animals and Birds Acts, 

City of Brisbane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451 
Sandalwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633 
" Saucy Jack," Cockspur Thistle . . . 158, 637 



Worms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304 
Second Grade, Why Cream is . . . . . . . . . . . . . . . 302 
Seed Board, Canary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292 
Seed, Kikuyu Grass Sets . . . . . . . . . . . . . . . . . . . . . . . . 168 
Seed Tobacco District, Pentland a Pure 450 

Sows, Care of Breeding . . . . . . . . . . . . . . . . . . . . . . . . . 299 
Subsidy Refund Scheme Terminated, 
Better Boar-New Scheme in Opera- 
tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451 

Sugar Cane, Control of Insect Pests of . . . 222 
Selection, Crown Land for . . . . . . . . . . . . . . . 629, 752 The Wirreworm Pest 

and 
Sugar-cane Fields, 

Selection, Crown Land for Grazing . . . . 532 its Control in Central Queensland 690 
Selections, Land for Grazing . . . . . . . . . . . . 148, 282 Sugar Levies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283 
Sentiment, The Imperial . . . . . . . . . . . . . . .. . . . . . . . . 167 Sun Hemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634 

Sunrise and Moonrise at Mackay and Service be Extended, How Long May Warwick 289 Young or Old Boars . . . . . . . . . . . . . . . . . . . . . . . . . . . 788 
Services of the Public Curator . . . . . . . . . . . . . . . 159 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
System Organised, Plot Experiment . . . . . . 2 

Shade, Night . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156 
Sheep, Balanitis in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 573 
Sheep, The Parasites of . . . . . . . . . . . . . . . . . . . . . . . . 337 T. Shelter Trees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 782 
Shepherd's Purse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 782 Table, Climatological- 
Shipment of Poultry, Overseas-Customs May, 1934 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 
Department R,requirements . . . . . . . . 162 ,Tune, 1934 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323 

Show, at the Brisbane-Notes on the Pig July, 1934 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 465 
Section 393 August, 1934 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 533 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Show, Queensland Royal National . . . . . . . . . 161 September, 1934 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667 
October, 1934 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 801 Shrub for Coastal Lands (Vitcx trifolia), Table Poultry Marketing 496 . . . . . . . . . . . . . . . . . . . . . . Useful . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637 

Shrubs and Plants Suitable for the Taint in Butter, Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . 536 
Hughenden District 781 . Tank Cementing a, Worn . . . . . . . . . . . . . . . . . . . . . . 647 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Shrubs and Trees, Pruning of 458 Tanning of Hides-The Chrome Leather . . . . . . . . . . . . . . . 
Shrubs, Flowering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301 

" Tar Vine." Curly Mitchell Grass . . . . . . 448 Slaughtering Regulation . . . . . . . . . . . . . . . . . . . . . . . . 640 Tea, Tree . Water Gum 289 . . . . . . . . . . . . . . . . . . . . . . . . Smart Weed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 Testing Acidity in Milli and Cream . . . . . . 134 Sida Retusa . Wild Lucerne . . . . . . . . . . . . . . . . . . 638 Testing, Cotton Varietal 364 Silky Oak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 
Simple Cookery (Recipes) 792 

. . . . . . . . . . . . . . . . . . . . . . . . 
Testing, Herd-A Woman's Viewpoint . . . 311 . . . . . . . . . . . . . . . . . . . . . . Testing, Triumph of Herd . . . . . . . . . . . . . . . . . . . . . 642 Soldering, Hints on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303 Thistle, Cockspur ("Saucy Jack") . . . 158, 637 Sorghum, Wild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632 Thistle, Mill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 781 Source, of Contamination-Bacteria in Thresher, An Australian Harvester 787 Milli and Cream . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165 

South Burnett, Plants from, Identified . . . 287 
. . . . . . . . . 

Times, Housekeeping in Hard . . . . . . . . . . . . . . . 524 
South Burnett, Grasses from, Identified 519 Time to Plant Trees-Their Value on the 

Farm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307 South-Western Grasses Identified . . . . . . . . . 519 Tobacco District, Pentland a Pure Seed 450 Spanish Reed, The . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631 Tobacco Experiment Work . . . . . . . . . . . . . . . . . . . 670 Spear Grass . "Black Heads." Barbed Tobacco Industry, General Position of the 3 Wire Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633 Tobacco Industry in the North 1 . . . . . . . . . . . . . . . Special Characteristics-Berkshire Pigs- Tobacco Industry Protection Act in Force 295 Evolution Traced . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308 
Spraying Experiments for the Control of Tobacco Mosaic, The Importance of . . . . . . 538 

Fruit Fly in the Stanthorpe District 470 Tobacco Production, Common Mistakes . . . 
Stabilisation Act, Amendment of the in Bright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379 

Tobacco Pure Seed District near Rock- Dairy Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451 hampton 641 Stabilisation Act, Regulations under the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Toxicity of Yellow-wood, The 727 Dairy Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 

Stadia of Some Wireworms (Elateridas) 
. . . . . . . . . . . . . . . 

Trade, Britain and Dominion . . . . . . . . . . . . . . . 184 
Determination of Larval Instars and .

, 
. . 43 Training, A Point in Horse . . . . . . . . . . . . . . . . . . 305 

Staff Changes and Appointments 160, 293 . 450 . Training Schools, Farm . . . . . . . . . . . . . . . . . . . . . . . . 3 
521, 639, 783 Trans-Border Stock Crossings . . . . . . . . . . . . . . . 292 

Stagger Weed . Gall Wood . Yellow Transplanting Fruit Trees . . . . . . . . . . . . . . . . . . . . . 177 
Daisy . . . . . :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633 Travesty of North Queensland . A . . . . . . . . . 788 

Stallion Parades-Horse Market Revival 169 Tree, A Common Beach . . . . . . . . . . . . . . . . . . . . . . . . 288 
Stallions, Registration of . . . . . . . . . . . . . . . . . . . . . . . . 451 Tree . Flame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 777 
Standard for Banana, Plants, Grade . . . . . . 160 " Tree of Heaven, The" . . . . . . . . . . . . . . . . . . . . . . . . 777 
Standardised Judging of Fruit . . . . . . . . . . . . . . . 605 Tree Planters, What we owe to . . . . . . . . . . . . 662 
Standard, Pineapples-Colour and Trees and Climbers Suitable for Long- 
Maturity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 reach District . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157 

State Schools' Eisteddfod . . . . . . . . . . . . . . . . . . . . . 163 Trees and Shrubs, Pruning of . . . . . . . . . . . . . . . 458 
State Wheat Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292 Trees for the West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288 
Station Commended, Animal Health . . . . . . 312 Trees on the Farm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164 
Sterility in Dairy Cows . . . . . . . . . . . . . . . . . . . . . . . . . 332 Trees, Shelter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 782 
Stock Crossings, Trans-Border . . . . . . . . . . . . . . . 292 Trees Suitable for Callide Valley . . . . . . . . . 636 

x . GENERAL INDEX . 

PAGE . PAGE . 
Scale Insects and Their Control, Queens- Stock, Order to Dip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 
land Citrus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 186 Stock Route, Rolleston-Injune Road a . . . 641 

Scarlet Pimpernel, Groundsel . . . . . . . . . . . . . 518 Store Pigs, Purchasing . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 
Scent, Hexham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 518 Story of Butter and Cheese throughout 
Schools, Farm Training . . . . . . . . . . . . . . . . . . . . . . . . 3 the Ages, The . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 730 
Scours in Calves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289 Story of Remarkable Development, A . . . 468 
Scours in Calves-Often due to Parasitic Smut of Barley, Covered -A Correction 785 



Tully Sanctuary, Another . . . . . . . . . . . . . . . . . . . . . 784 
Turning Wheat into Wool . . . . . . . . . . . . . . . . . . . . . 310 
Typical Bull's Head, A-Illawarra Breed 
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 522 

U 
Udders, Value of Good . . . . . . . . . . . . . . . . . . . . . . . . . 522 
Useful Native Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 
Use, Its Preparation and-Kerosene 
Emulsion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311 

v. 
Value, Her Economics-Safeguarding the 
Cow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523 

Value of Good Udders . . . . . . . . . . . . . . . . . . . . . . . . . . . 522 
Value of Kilcuyu Grass-Control of 
Bracken Fern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312 

Value of Pastures . Nutritive . . . . . . . . . . . . . . . . . . 585 
Varietal Testing, Cotton . . . . . . . . . . . . . . . . . . . . . . . . 364 
Vine, Weir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449 
Vegetable Oyster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 631 
Vegetables for Export _"'w Bags must 
be Used . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 784 

Velvet Bean . . . . . . . 136 
Veneer and Plywood Board . . . . . . . . . . . . . . . . . . 295 
Verbena . Wild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 778 
Viewpoint, Herd Testing-A Woman's . . . 311 
(Vitex trifolio), Useful Shrub for Coastal 
Lands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637 

Vine, Caustic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632 

Western Queensland, Care of the Eyes in 318 
West, Trees for the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288 
What we Owe to Tree Planters . . . . . . . . . . . . . . . 662 
Wheat Board, State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292 
Wheat Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157 
White Man in the Tropics, The . . . . . . . . . . . . 753 
Whitewood and " Walls-about" Disease . . . 638 
Whitsunday Passage, Sanctuaries in . . . . . . 641 
Why Cream is Second Grade . . . . . . . . . . . . . . . . . . 302 
Wild Lucerne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155 
Wild Lucerne . Sida retusu . . . . . . . . . . . . . . . . . . . . . 638 
Wild Sorghum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632 
Wild Verbena . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 778 
Wild Verbena . A Species of Bassia . . . . . . 520 
Windbreaks at Jandowae . . . . . . . . . . . . . . . . . . . . . . 636 
Winter Cow Feed . Pampas Grass as . . . . . . 436 
Winton District, Plants from, Identified 778 
Winton, Plants from, Identified . . . . . . . . . . . . 631 
Wireworm Pest and its Control in Central 
Queensland Sugar-cane Fields, The . . . 690 

Wireworrns (Elaterida=), The Determina-
tion of Larval Instars and Stadia of 
Some . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 

Woman's Viewpoint-Herd Testing . . . . . . 311 
Wood Taint in Butter . . . . . . . . . . . . . . . . . . . . . . . . . . . 536 
Wool for Market, Preparation of . . . . : . . . . . 578 
Wool Growth and Nutrition . . . . . . . . . . . . . . . . . . . 452 
Woolly Clover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636 
Woolly Finger Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291 
Wool, Turning Wheat into . . . . . . . . . . . . . . . . . . . 310 
Work at Yeerongpilly, Research-Animal 
Health . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327 

Worms, Often Due to Parasitic-Scours 

W. 
in Calves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 304 

Worn Tank, Cementing a . . . . . . . . . . . . . . . . . . . . . . 647 

Wall Barley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633 
Wall Barley . Whiteheads . Prairie Grass . Y . 
Hexham Scent . Burr Trefoil . Prickly Vear in Agriculture, The . . . . . . . . . . . . . . . . . . . . . . . 671 
Lettuce. Improvement of Carrying Yeerongpilly, Research Work at-Animal 
Capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635 Health . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327 

Wanton Destruction of Wild Birds . . . . . . 523 Yellow Daisy . Stagger Weed . Gall 
Warwick, Moonrise and Sunrise at Weed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633 
Mackay and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289 Yellow Doel; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637 

Water Gum . Tea Tree . . . . . . . . . . . . . . . . . . . . . . . . . . 289 Yellow-wood, The Toxicity of . . . . . . . . . . . . . . . 727 
Water or Wild Millet . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520 Young or Old Boars-How Long May 
Water-storing Trees-Nature's Living Service be Extended . . . . . . . . . . . . . . . . . . . . . . . . . . . 788 
Reservoirs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312 Youth, The Problem of . . . . . . . . . . . . . . . . . . . . . . . . 253 

GENERAL 

PAGE . 

INDEX . S1 . 

PAGE . 

Trees, Water-storing-Nature's Living Weed, A Common (Phaseolus lathyroides) 156 
Reservoirs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312 Weed, Flannel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288 

Tree, The Clove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287 Weed, Gall . Yellow Daisy . Stagger 
Trefoil, Bird's-foot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634 Weed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633 
Trefoil, Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 520 Weeds from Gayndah Identified . . . . . . . . . . . . 634 
Triumph of Herd Testing . . . . . . . . . . . . . . . . . . . . . 642 Weeds, Queensland . . . . . . . . . . . . . . . . . . . . . 83, 360, 583 
Tropics, The White Man in the . . . . . . . . . . . . . 753 Weevil in Maize, Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . 328 
Tuberculosis in Dairy Cattle and Pigs . . . 579 Weir Vine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449 



INDEX TO ILLUSTRATIONS. 

PAGE . 
A . 

Ant.-proof Device, An . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527 

B . 
Baconers Raised under Grazing Condi-

tions on Mr . C. B. Peter Bell's Maroon 
Homestead Farm, Large White . . . . . . . . . 70 

Beans, Velvet . . . . . . . . . . . . . . . . . . . . . 137-139, 141, 142 
Beef Carcases Competition, Section of, 
Brisbane Abattoir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689 

Beef Champions, Brisbane Show, 1934 . . . 654 
Beetle, Queensland Pine . . . . . . . . . . . . 548, 550, 555 
Berkshire Breed of Pig . . . . . . . . . . . . . . . . . . . . . 491-494 
Bremer River, near Ipswich . . . . . . . . .. . . . . . . . 322 
Brisbane Exhibition . 1934 . . . . . . . . . . . . . . . . . . 398-415 
Brisbane Grammar School Group . . . . . . . . 149 
Brisbane River at Colledge Crossing . 
near Ipswich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321 

Brisbane Show Champions, 1934 . . . . . . 613-621 
Brisbane Show, Cows at the . . . . . . . ., . . . . 514-517 
Brisbane Show, Pig Section . . . . . . . . . . . . . 393-395 
Brisbane's Water Supply, Mount Crosby 178 
Buffalo Fly Control in North-West 

Cattle, Parasites of . . . 674-676, 678, 681, 683-688 
Cementing a Worn Tank . . . . . . . . . . .. . . . . . . . . . . . . 647 
Champion Polled Shorthorn Bull . . . . . . . . . . . . 749 
Champions at the Brisbane Show, 1934 613 

621 
Champions, Brisbane Show, 1934, Beef . . . 654 
Chilled Beef from Brisbane Abattoir, 
M.V . 

	

" Idouieneus" 

	

Loading 

	

First 
Experimental Shipment of . . . . . . . . . . . . . . . . 752 

Chilling for Export Overseas . . . . . . . . . . . . . . . . . 738 
Citrus Case, Packing the Export . . . . . . 420-423 
Colledge Crossing, near Ipswich . Brisbane 

River at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321 
Control of Buffalo Fly in North-West 
Queensland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72, 74, 76 

Cotton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372, 374 
Cowpea, The . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424, 426, 429 
Cows at the Brisbane Show . . . . . . . . . . . . . . . 514-517 
Cut o, Rafter, How- to . . . . . . . . . . . . . . . . . . . . . 645, 646 

D . 
Dairy Cows, Sterility in . . . . . . . . . . . . . . . . . . 333, 334 
Darling Downs, A Halt on the Highway 
to the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145 

Darling Downs Lamb Careases . Dis-
play of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 577 

Darling Downs, Wheat on the . . . . . . . . . 275-277 
Duel:-keeping . . . . . . . . . . . . . . . . 231-234, 236, 237, 239 

E . 
(Elateri&e), Larval Instars and Stadia of 
Some Wireworms . . . . . . . . . . . . 55, 59, 63, 64, 66 

Emus on Downs Country, Hughenden 
District . . . . . . . . . . 

	

. . . . . . 800 
Export Overseas . Chilling for . . . . . . . . . . . . . . . 738 

F 

PAGE. 

Fencing Posts, Pulling out . . . . . . . . . . . . . . . . . . . . . 229 
Fertile Farming Lards in South Queens-
land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144 

Gate, A Calf-proof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370 
Gate, A Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 359 
Gate that will not Sag . . . . . . . . . . . . . . . . . . . . . . . . . . . 397 
Gomphrena Weed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 
Grass, Nut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 361 
Grass, Yellow Grass or Sour . . . . . . . . . . . . . . . . . . 363 
Gregory River, near the Crossing, Gulf 
Country, N.Q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 

J . 
Junior Members of the Brisbane Legacy 
Club . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630 

K. 
Kajabbi, Leichhardt River at . . . . . . . . . . . . . . . 76 
Khaki Weed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583 
Kingaroy, View of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 443 

L . 
Lake Manchester, near Brisbane . . . . . . 148, 322 
Lamb Carcases, Display of Darling Downs 577 
Land Leveller, A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 666 
Large White Breed of Pigs . . . . . . . . . 246, 248-251 
Large White Grade Baconers at Mr . 
C. B . Peter Bell's Pig Farm, Maroon, 
near Boonah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435 

Larval Instars and Stadia of Some Wire-
worms (Elateridm) . . . . . . . . . . . . 55, 59, 63, 64, 66 

Lawn Hill Creek, Gulf Country, N.Q . 

	

8C 
Legacy Club, Junior Members of the 
Brisbane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 630 

Leichhardt River at Kajabbi . . . . . . . . . . . . . . . . . . 76 
Leichhardt River, North Queensland, 
Rugged Bank of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 

Queensland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72 . 74, 76 H. Bull, Champion Polled Shorthorn . . . . . . . . . 749 . 
Butter Cooler, A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528 Harrow, Seat for the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207 
Byrne River Crossing, Gulf Country, N .Q . 81 Highway to Darling Downs, A Halt on 

the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145 
Horse, Parasites of the 473, 474, 476, 478-482. 

C . 485-488 
Cabbage from St . Lucia, A 612 How to Cut a Rafter . . . . . . . . . . . . . . . . . . . . . . . . 645, 646 . . . . . . . . . . . . . . . . . . . . . 
Calf-proof Gate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370 Hughenden District . Emus on Downs 
Cattle Feed Rack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252 Countrv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800 



M 
Members of the 1934 School of Instruction 

in Pig Raising at the Queensland Agri-
cultural College; Gatton . . . . . . . . . . . . . . . . . . . . . 629 

Middle White Breed of Pig . . . . . . . . . . . . . 387-390 
Mills Fever Air Filter with Bellows . . . . . . 336 
Mosaic, Tobacco . . . . . . . . . . . . . . . . . . . . . . . . 539, 541, 544 
Mount Crosby-Brisbane's Water Supply 178 

N . 
-Norman River at -Normanton, Vehicular 

Ferry Crossing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 
Normanton, N.Q ., Wharves at . . . . . . . . . . . . . . . 81 
Nut Grass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 361 

O. 
4lrauge Packing . . . . . . . . . . . . . . . . . 115-123, 125-132 
Orchard, Poultry in the 109, 110. 111, 112, 113 

P . 
Packing Oranges . . 

	

115-123, 125-132 
Packing the l:xl)ort Citrus Case . . . . . . 420-423 
Parasites of Cattle . . . 674-676, 678, 681, 683-688 
Parasites of Sheep . . . 339, 344, 350-353 . 355-358 
Parasites of the Horse . . . 473, 474, 476, 478-482, 

485-488 
Parasites of the Pig 208, 209, 212-214, 216-218, 

221 
Peanut Industry . A South Burnett Co-
operative Enterprise . . . . . . . . . . . . . . . . . . . . . . . . 86-94 

Pig Breeders' Representative . . . . . . . . . . . . . . . . 447 
Pig Industry, Progress of the . . . 101, 102, 105, 

106 
Pig, Middle White Breed of . . . . . . . . . . . . 387-390 
Pig Raising at the Queensland Agri-

cultural College, Gatton . Members of 
the 19,1 4 School of Instruction in . . . . . . . . . 629 

Pig Section of the Brisbane Show . . . . . . 393-395 
Pigs, Large White Breed of . . . . . . . . . 246, 248-251 
Pig, Tamworth Breed of . . . . . . 597-603, 743-744 
Pig, The Berkshire Breed of . . . . . . . . . . . . 491-494 
Pig . Wessex Saddleback Breed of . . . . . . 740-742 
Pine Beetle, Queensland . . . . . . . . . . . . 548 ; 550, 555 
Porkers, Good Quality Export . . . . . . . . . . . . . . . 745 
Porkers, Types of Southern Queensland . . . 653 
Poultry, A Consignment Crate for . . . . . . . . . 497 
Poultry in the Orchard . . . . . . . . . . . . . . . . . . . . . 109-113 
Poultry, Parasites of . . . 561, 563, 564, 566, 567, 

569 . 570-572 
Pulling out Fencing Posts . . . . . . . . . . . . . . . . . . . . . 229 

PAGE . 

Queensland Pine Beetle . . . . . . . . . . . . 548, 550, 555 
Queensland Scrubs and Timber Planta-

tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764-776 
Queensland's AA id,, Wheat Land " , On _ . 735 

INDEX TO ILLUSTRATIONS . 

R. 

T. 

V . 

W. 

Y. 

gut . 

PAGE . 

Rafter, How to Cut a, . . . . . . . . . . . . . � . . . . ., 645, 646 
Razor Blade, Another Use for . . . . . . . . . . . . . . . 378 
Reclaiming Prickly-pear Lands . . . . . . . . . 736-737 
Representative Pig Breeders . . . . . . . . . . . . . . . . . . 447 
Rosewood, On the Road to . . . . . . . . . . . . . . . . . . . . . 143 
Rugged Bank of Leichhardt River . North 
Queensland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 

School Group, Brisbane t=rantmar . . . . . . . . . 149 
Seat for the Harrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207 
Section of Beef Carcase Competion, Bris- 
hane Abattoir . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689 

Sheep, Parasites of . . . 339, 344, 359-353, 355-358 
Smithbourne River, Gulf Country, N.Q . 80 
Sour Grass or Yellow Grass . . . . . . . . . . . . . . . . . . 363 
Splicer, A Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334 
Sterility in Dairy Cows . . . . . . . . . . . . . . . . . . . . . 333-334 
St . Lucia Farm School . . . . . . . . . 253-262, 264-267, 

269-273 
Straining Wire-nettieg 

	

. . . . . . . 

	

331 
Sugar-cane Fields, The \Virewortn Pest 

in Central Queensland 691, 693, 698, 700, 709, 
713, 721, 723 

Tamworth Breed of Pig . . . . . . 597-603. 743 . 744 
Tank, Cementing a Worn . . . . . . . . . . . . . . . . . . . . . 647 
Tobacco Mosaic . . . . . . . . . . . . . . . . . . . . . . . . 539 . 541, 544 
Tweed, The Valley of the . . . . . . . . . . . . . . . . . . . . . 625 
Types of South Queensland Porkers . . . . . . 653 

Valley of the Tweed . T':ie . . . . . . . . . . . . . . . . . . . . . 625 
Vehicular Ferry Crossing, Norman River, 

at Normanton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 
Velvet Beans . . . . . . . . . . . . . . . . . . . . . . 137-139, 141, 142 
View of Kingaroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 443 

Weed, Gomphrena . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 
Weed, Khaki . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583 
Wessex Saddleback Breed of Pigs . . . . . . 740-742 
Wharves at Normanton, N.Q . . . . . . . . . . . . . . . . 31 
Wheat Crops . . . 439. 440. 500 . 502, 504, 507, 509, 

511, 609-611 
Wheat Lands, On Queensland's Wide . . . . . . 735 
Wheat on the Darling Downs . . . . . . . . . . . . 275-277 
Wire Gate, A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 359 
Wire Netting, Straining . . . . . . . . . . . . . . . . . . . . . . . . 331 
Wire Splicer . . . . . . . . . . 334 
Wireworin Pest in Central Queensland 

Sugar-cane Fields . . . 691, 693 . 698, 700, 709, 
713, 721, 723 

Wireworms (Elateridatl, Larval Instars 
and Stadia of Some . . . . . . . . . 55 . 59, 63, 64 . 66 

Worn Tank, Cementing a . . . . . . . . . . . . . . . . . . . . . . 647 

Yellow Grass or Sour Grass . . . . . . . . . . . . . . . . . . 363 



DAVID WHYTE, Government Printer, Brisbane . 



ANNITAI, RATES OF SUBSCRIPTION. 

Farmers, Graziers, Horticulturists, and Schools of Arts, One 
Members of Agricultural Societies, Five Shillings, including postage . 
Public, Ten Shillings, including postage . 

VOL XL11 . 

	

I JULY, 1934 . 

The Tobacco Industry in the North . 

Went and comment. 

Shilling. 
General 

PART 1 . 

REFERRING to a proposal that the Mate Government should take 
over the Tobacco Expernnent harm at 1llareeba, which was estab-

lislied some years ago by the Commonwealth Government, which is now 
abandoning the project, the Minister for Agriculture and Stock, Hon. 
Frank W . 13ulcock, informed the Press recently Unit he could not agree 
to such a proposal . The Commonwealth Experiment li'arm, at Mareeba 
had, no doubt, fulfilled its purpose up to a point . 

	

The Commonwealth 
Government, however, had not given his Department any details of its 
work, results, or policy at tlfareeba . IIe had no figures indicating its 
cost of upkeep, nor had any other essential information been. made 
available to his Department . In the circumstances, Mr. 13uleock said', 
to take over the farm would be literally buying "a pig in a poke." 
Moreover, if acquired, the expense of its maintenance would lead 
inevitably to a limitation of the snore practical and diversified form of 
research already instituted by the Department of Agriculture, and 
which alone could produce the detailed knowledge of soil., climatic, and 
other conditions affecting the tobacco crop, and of which growers were 
in urgent need . 



2 

Far from neglecting the tobacco industry in the North, the Minister 
added', the Government had considerably strengthened its instructional 
staff in that division at the expense of other agricultural industries . 

	

At 
the present time there were altogether five field officers at Mareeba and 
Dimbulah, engaged solely on instructional and experimentation work 
associated with the tobacco-growing industry . In addition, the services 
of local officers of the Entomological and Pathological staff had been 
made available to the tobacco growers in those districts . The extension 
of the work of his Department along the lines already planned would 
yield information of greater value to the tobacco growers generally than 
could be expected from a continuance by the State of the Federal. 
'tobacco Experiment Farm at Mareeba. 

Experiment Plot System Organised . 
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PAST experience with tobacco and other agricultural crops, continued 
1VIr . Bulcock, had shown that experiment work, as distinct from 

purely research work, to be of the maximum practical value to growers, 
as a whole must be designed to embrace all of the soil types and varia-
tions of climate and locality associated with production of commercial 
crops. For that reason, his Department had adopted a policy of 
replacing experiment farms with a well-organised system of experiment 
plots throughout a. particular district. In the last two years most of 
the money available for agricultural experiment had been appli,ed, 
almost exclusively, to the development and extension of the tobacco 
experiment plots for the purpose of assisting the grower in the most 
practical way. Previously that work had been confined to a few small, 
scattered, exploratory plots varying in area from a quarter of an acre 
to an acre, and situated in widely separated parts of the State. 
Tobacco experiment work in the far North was limited to one locality 
alone-Mareeba . Tinder the present Government sixty local experiment 
plots had been established with a range of trials covering plant classifi-
eation, propagation, crop rotation, and fertilization, as well as varietal 
tests . Of that number thirty-nine were situated in the far North, 
including twenty-two in the Cairns district . From these more up-to-
date methods, information of immense practical value to growers, had 
been made available in every locality so served . 

The additional Commonwealth grant of 91,250, which it had been 
claimed should be used by the State for carrying on the Mareeba 
Tobacco Farm, and which would otherwise permit of an extension of 
the more practical Departmental scheme, was not given for investiga-
tory work in one particular locality, but in the State as a whole. To 
curtail the practical field work of his Department, which was of benefit 
to every grower in the North, as well as in other parts of' the State, 
merely to enable a purely local experiment station to be carried on, 
could not be justified on the facts, financial or otherwise. Having 
regard for the wide variation in soil types and every other controlling 
factor, the continuance of such a station could only benefit a few local 
growers farming country similar to that on which the station was 
established . In any case, equally valuable information could be gained' 
by the more practical plot system by all the growers concerned, includ-
ing, of course, those farming in the immediate vicinity of the station . 
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The General Position of the Tobacco Industry, 

M R. BULCOCK added that. he was deeply concerned with the position 
of the tobacco growers in the North, as well as in other parts of 

the State . Everything that could be done by the State Government 
would be done to relieve the situation . Regarding the position of the 
tobacco industry generally, the present unsatisfactory position must be 
attributed largely to the reduction of duty on imported leaf and the 
increase in excise on home-grown leaf . In this respect North Queens-
land growers were not. alone in their feeling of the effects of the present 
Federal fiscal policy . 

In respect to the marketing of Mareeba leaf particularly, there had, 
apparently, been no fixed standards of buying, and the buyers had 
shown surprising inconsistency in their purchases . No definite infor 
ination had, seemingly, been received by the growers from . the manu-
facturers as to grades, quality, and quantity of leaf necessary to meet 
manufacturing regnireinents. 

The fact remained, concluded 1\1r. Bulcock, that while a consider-
able quantity of usable Australian was left unsold-the best of it in 
some cases not even attracting a bid-the volume of imports showed 
little diminution . Up to approximately 17,000,000 lb . of foreign-grown 
leaf was imported into Australia last year . As the Australian con-
sumption was about 20,000,000 lb ., the margin in favour of the 
Australian producer was lamentably small . 

Heavy Cane Crop in Prospect . 

N his preliminary estimate of the Queensland cane crop the director 
of the Bureau of Sugar Experiment Stations (Dr . H . W. Kerr) says 

the yield this year will be 4,516,000 tons of cane, as compared with the 
record tonnage of 1933, when 4,667,000 tons of cane were milled . 
Heavy tonnages of cane will be harvested in most mill areas again this 
year. 

	

The beneficial rains experienced in the Southern districts during 
the past growing season have resulted in the production of the heaviest 
crops recorded in those parts during the past ten ,years . 
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It is .probable that the early forecast will be reduced considerably 
before the harvest is completed, due to the extraordinarily heavy floNver-
ing which is being experienced in all districts, he adds . Where the 
canes have "arrowed," no further growth will take place, and there is 
a possibility that much of the crop will be overmature before it is 
harvested . Early reports from those mills which have commenced crush-
ing, and preliminary tests from other areas where harvesting has not 
yet begun, suggest that the cane is this year rich in sugar, in contrast 
to that of 1933 . Allowing 7-1 tons of cane to produce 1 ton of sugar, 
the sugar yield on the above estimates will be 636,000 tons, as compared 
with an actual yield of 638,000 tons for 1933 . 

Farm Training Schools. 

THREE farm training schools on similar lines to the establishment at 
St . Lucia, near Brisbane, may be opened in country districts in the 

near future . In making this announcement recently, the Minister for 
Agriculture and Stock (Hon . Frank W. Bulcock) added that it had been 
decided to male an inquiry as to suitable sites and that the investigation 
would cover the Central and Northern Divisions of the State ; and that 
it was probable that a farm training school would be established at Icairi 
Experiment Farm on the Atherton Tableland . 
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ueensland. Citrus Scale Insects 
and their Control. 

By W. A . T . SUMMERVILLE, M.Se., Assistant Entomologist . 
(Continued from page 591, Volume XLL) 

SCAEICIDES. INSECTICIDES are classified, in accordance with the manner in which 
they affect the insect, in three groups-stomach poisons, fumigants, 

and contact insecticides . 
As scale insects draw their food supply from beneath the surface 

of the plant the only method of administering a stomach poison would 
be by introducing it into the sap of the plant . Experiments with this 
object in view have been carried out in various countries, and in the 
course of the work on scale insects of citrus in Queensland a number 
of substances claimed to be effective in this way were tested . However, 
no success has so far been achieved here, and from the reaction of the 
plant to those substances which have been tried there does not appear 
to be much hope of success in obtaining a general distribution of any 
chemical throughout the plant by injecting it into any one part . From 
observations on the apparent resistance of particular trees to certain 
species of scale insects it appears possible, however, that if the correct 
material could be found and the plant made to absorb it in the same way 
as it ordinarily does its food, the sap might be rendered unsuitable for 
certain scale insects . This is mere theory, however, and as there is no 
known way of effectively polluting or altering the sap of citrus, the 
artificial control of scale insects must be accomplished by the use of 
fumigants and contact insecticides . 

The only fumigant discussed in the control of citrus scale insects 
will be hydrocyanic acid gas, which can be produced in a number of 
dit"I'eretit ways in the orchard . 

Hydrocyanic Acid . 

Since Coquillett, who was investigating the control of cottony 
cushion scale in California at the time, demonstrated the value of 
hydrocyanic acid gas as a scalicide and placed its use on a practical. 
basis, this material has become more and more commonly -ased for such a 
purpose in many parts of the world, and is generally regarded as the 
most dependable lethal agent known for the control of insect pests . 
The acid and many of its derivatives are extremely poisonous, not only 
to most insects but to higher animals, and great care must be exercised 
in handlin% these substances to which the general name "cyanide" is 
applied . The fumigant has no significant ill effects on the tree provided 
certain conditions are observed, but if the limit of these conditions be 
exceeded the trees may be severely injured . In so far as orchardists 
are concerned there are two important physical properties of the gas . 
It is colourless, and its presence can therefore be detected only by the 
smell, which resembles that of bitter almonds, and it is lighter than 
air and therefore tends to rise and diffuses rapidly in ordinary atmos-
pheres . The gas may be produced in the orchard by the reaction of 
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sulphuric acid or water on a derivative of hydrocyanic acid, or by the 
volatilization of liquified acid . These methods will be discussed separately 
under the headings of the chemical chiefly concerned . 

Potassium Cyanide . 
For many years all the hydrocyanic acid gas used in fuiui-ating-

citrus trees was produced by the so-called "pot" system . This method 
has been largely displaced by other more convenient ones, but it is still 
used to a considerable extent in Queensland, and owing to increasing 
costs of the more recently introduced methods there are indications 
that the old "pot" method may again become the most commonly 
used . 

With this method the required amount of water is placed in an 
earthenware jar and good commercial sulphuric acid, equivalent in. 
volume to one-third of the water, is added . The jar is then placed in 
position under the sheet (see procedure lower clown) and the required 
amount of potassium cyanide is dropped quickly into the jar . If the 
jar be shallow a piece of sacking placed over the mouth is useful to, 
prevent spurting . The required amounts of chemicals are determined 
by reference to a table prepared for the purpose . (See 'fable If ., 
page 22.) It is important that the correct amount of water be used . 
In all cases the proportion of water, acid, and cyanide is 3 :1 :1, where 
the amount of cyanide is expressed in ounces avoirdupois and the 
liquids in fluid ounces . If too little water be used the reaction Inay 
not go to completion, and if too much be present the amount of available 
gas is again reduced . If pure sulphuric acid be used the product may 
contain an appreciable amount of another gas which is very injurious 
to plants . In practice the potassium cyanide used is not pure, but is a 
mixture of potassium and sodium cyanide and a little inert matter. 
Generally a value of the article in terms of its equivalent to pure 
potassiumn cyanide is declared . 

This method has a number of objectionable features . From the 
point of view of those doing the work it is both cumbersome and. 
dangerous . 

	

The work must be clone at night, and measuring the highly 
corrosive sulphuric acid and handling the very poisonous potassium 
cyanide is very unpleasant work . From the point of view of the grower 
there is the extra cost of night work, the increased depreciation of 
equipment, and the lack of continuity of work commonly experienced on 
account of unsuitable atmospheric conditions . 

The efficiency of hydrocyanic acid gas as a scalicide was shown by . 
Knight' to be dependent on both the concentration and the length of 
time the insects are enveloped . That is to say, the smaller the 
amount of gas the longer it will need to remain to kill the insect . 

	

There 
is a definite minimum below which the gas is not lethal no matter how 
long it be present, and the upper limit of concentration is dictated by 
the reaction of the tree to the poison . When generated by the "pot" 
method the gas is hot and is evolved quickly, and thus diffusion is very 
rapid . In practice very rapid diffusion means rapid leakage, and thus 
concentration of the fumigant may be so quickly lowered that there 
is a considerable drop in efficiency . For this reason the "pot" method 
it not the most satisfactory way of producing the fumigant. An 
exception, however, appears to be provided in the case of pink wax, and 
the "pot" method has been found normally to give better results against 
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this species than the other systems in which the fumigant is evolved 
more slowly. It would seem that with pink wax the time factor is of 
less importance than with most other citrus scale insects. 

Calcium Cyanide. 
Fumigation by the use of calcium cyanide is the most commonly 

used method in Queensland at the present time . When calcium cyanide 
interacts with water hydrocyanic acid gas is produced . In citrus fumi 
gation practice the calcium cyanide in a finely-divided state is brought 
into contact with the water vapour of the atmosphere . The rate at 
which the gas is evolved depends on the amount of water vapour present 
and the rate at which this can come in contact with the active material . 
The rate at which the water vapour can reach the material depends to 
a large extent on the surface area of the solid, and thus this rate will be 
increased as the size of the particles of the solid is diminished . The 
state of division of the material is therefore of importance . There are 
a number of forms of calcium cyanide marketed in Queensland, but only 
two proprietary lines are used to any extent in citrus fumigation . These 
are Cyanogas and Calcid Briquettes . 

Cyanogas for citrus fumigation is manufactured in two forms-
C'A" Dust and Cyanogas G. The former is a finely-powdered material 
and the latter more granular . In theory the G grade should be the 
safer and better form for citrus fumigation, but growers generally 
prefer the "A" Dust. Provided attention is given to conditions the 
"A" Dust is perfectly satisfactory under Queensland conditions, and 
the only injury noted after extensive use of this material has been 
burning of lemon fruits when a good distribution of the dust was not 
obtained . 

Calcid Briquettes represent a more recent method of citrus fumiga-
tion . This method has not yet been adopted to any great extent in this 
State, but, it has much to commend it . In fact, in experimental fumiga 
tion work the best results obtained against all species of scales other 
than pink wax were obtained with this material . 

In using calcium cyanide in either of the above forms, all that is 
necessary is to introduce the material under the tent and obtain as good 
a distribution as possible . In the case of Cyanogas the most commonly 
used method is to blow the dust under with a forge type blower, but 
owing to the cost of such a blower many growers throw the dust in by 
hand . The dust is placed in a shallow tray, such as a saucer, and 
thrown in with a sweeping motion . This is effective, but precautions 
must be taken to obtain a good distribution of the dust. If the dust 
be merely thrown in and allowed to fall in heaps, the risk of burning 
is considerable, and at the same time the probability of effective fumi-
gation of the scale insects is appreciably lessened . The use of a blower 
is strongly recommended, but the hand method may be used provided 
the necessary care be taken. 

	

In the case of Calcid Briquettes it is 
essential to use a grinding machine, and for this purpose a specially-
designed machine is obtainable . This grinds the briquettes finely and 
delivers the powder under the tent . 

The methods of obtaining hydrocyanic gas by the use of calcium 
cyanide have much to commend them. No corrosive acid is employed ; 
calcium cyanide, though poisonous, is much safer to handle than 
potassium cyanide ; the work can be carried out in daylight under a 
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-wide range of climatic conditions ; and the whole operation is very 
simple . The manner of evolution of the gas is such that the leakage 
factor is definitely reduced, and in no case observed has severe burning 
been caused when correct precautions were taken . The results obtained. 
against all species of scale. are highly satisfactory, and, except in the case of pink wax, are superor to those obtained with the "pot" system . 

Liquid hydrocyanie Acid . 
Since 1918 the use of liquid hydrocyanie acid has largely displaced 

all other methods in California . The liquified acid is drawn to a machine 
known as an applicator . This machine measures the dose and delivers 
the liquid under the tent through an atomising nozzle . On reaching 
the air the atomised liquid is immediately converted to the gaseous 
state . This method eliminates most of the objectionable features of the 
old "pot" system, both from the point of view . of actual work and 
efficiency as a scalicide . Liquid hydrocyanie acid, however, has not yet 
been introduced into this State, and under present circumstances its 
introduction would scarcely be a commercial success . If, however, the 
difficulties of marketing it at a reasonable cost could be overcome, the 
liquid would almost certainly be the most satisfactory form in which to 
itse the fumigant . 

Possible Fumigation Injury . 
Fumigation injury, or, as it is commonly termed by growers, 

``cyanide burn," is fairly distinctive in type but is occasionally mistaken 
for fungous trouble . Leaves may be merely spotted, or, particularly 
if tender, have an appearance very similar to frost burn . The injury 
to the twigs is similar . The trunk and main limbs are seldom damaged, 
but patches of dark dead bark sometimes appear when careless appli-
cation causes calcium cyanide dust to lodge in a heap on the tree as it 
*sometimes does in a fork . 

	

Such injury to woody_ parts is eewzmonly 
followed by gumming . When the "pot" method is used, emptying 
vessels close to the butt of the tree may cause the death of bark and 
roots nearby . 

On the fruit, fumigation injury is somewhat variable . The most 
common type is a pitting of the rind . These pits may surround a pateh 
of dead tissue which imparts a scab-like appearance to the area . At 
other times, especially in the case of lemons, on the upper portions of the 
fruit, particularly those in contact with the sheet, there may be a brown 
or light-green area, which, if the fruit remain on the tree, turns to a 
somewhat bronze colour . 

Badly injured leaves and fruit fall quickly, and very small fruits 
rarely survive the slightest injury . In cases of severe burning twigs 
may be killed back to the limit of hardened growth, whilst in the worst 
cases the dead tissue may extend a foot or more back from the tips . 

CONTACT INSECTICIDES . 
The following contact insecticides will be discussed in the 

succeeding paragraphs :-Oil sprays, lime sulphur, washing soda wash, 
soap and washing soda mixture, oil-soap-washing soda spray, and resin-
soda-fish oil spray . 

Oil Sprays. 
The occurrence of varieties and species of scale insects resistant to 

hydrocyanie acid gas greatly stimulated research work on oil sprays in 
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the United States of America. 

	

As the result of the investigations carried 
out by de Ong," Ralph I3 . Smith," Wogluin,° and others, there is now 
a fuller conception of the manner in which oil sprays act and a far 
better understanding of the essential properties of an effective and safe oil spray. 

Kerosene emulsion may be regarded as the forerunner of the present day oil sprays . This material fulfilled one requirement in that it was reasonably effective . The emulsion, however, is rather difficult 
to prepare and gives very little margin of safety to the trees, and was 
displaced by the miscible oils . 

Miscible oils are refined petroleum oils in which is dissolved a 
soap or some other such substance which enables the oil to be readily 
mixed with water to produce a stable emulsion . These miscible oils have-
been in use for a considerable period . 

Following miscible oils another type of oil spray known as oil emulsion 
was produced . These oil emulsions are prepared by dissolving an 
emulsifier such as calcium or ammonium caseinate in water and addin9- 
the oil . When violently agitated the mixture breaks up into small 
globules and forms a stable emulsion . 

In California a third type of oil spray is finding much favour and 
is now generally recommended. This is the so-called tank-mixture type . 
The pure oil is added to the water in the spray tank and an emulsifier, 
commonly powdered blood albumen spreader, is stirred in, and the 
whole then violently agitated . The agitation is a most important part 
of the preparation and must be maintained throughout the spraying . 
The greatest advantage of the tank-mixture spray is that growers are 
thus enabled to prepare an oil spray of known and definite properties. 
In practice two grades of oil are supplied, a light oil and a heavy one . 
By mixing these in various proportions a number of different grades may 
be produced in accordance with the requirements of the trees to be 
sprayed. The greatest drawback to this type of oil spray in so far as 
Queensland at present is concerned is that machines capable of moving 
a large-sized agitator at 200 revolutions per minute do not form part of 
the spraying outfit of any orchardist, and most machines in use would 
have to be discarded since that agitation is essential. This, however, 
would not prove an insuperable barrier in many cases, but the 
proprietary brands of oil sprays now available are for the most part so 
satisfactory that tank-mixture oils are not likely to be used to any 
extent in this State under present circumstances . 

The greatest practical result of the research work mentioned above, 
in so far as Queensland is concerned, has been the production of the 
so-called white oils . These white oils represent a distinct advance on 
the old red miscible oils . The improvement is not so much in increased 
toxicity to the scale insect, for though some white oils are superior to 
any red oil certain red oils are definitely superior to many white ones 
in respect to toxic effect on the scale insect. The great advantage of the 
white oils is the increase in the safety of the trees, and in this particular 
the difference between the two is great, and much of the objection to 
the use of oils on citrus disappears when white oils are used . 

The scalicidal value of an oil depends on both the efficiency of the 
material as a lethal agent on the pest and on its effects on the tree . 
These properties are governed largely by the purity of the oil, the 
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volatility of the oil, that is, the rate at which it will dry and evaporate, 
and the amount of the oil left on the tree after spraying. The purity 
of the oil depends on the extent to which unsaturated hydrocarbons 
are present. These unsaturated compounds, which are very poisonous 
to the plants, are removed from the crude oil by the use of sulphuric 
acid, and the purity of the oil is expressed in terms of the percentage 
which remains unchanged when treated with sulphuric acid . By 
modern processes oils can be highly refined without undue increase in 
cost, and this represents one of the most important advances made with 
respect to oil sprays . An oil, to be quite safe as a spray material under 
most conditions in Queensland, must be about 90 per cent . pure . Most 
of the white spraying oils marketed in Queensland fulfil this require-
ment . There are, however, a small number which are appreciably less 
purified, and though these may be employed under certain circumstances 
care must be taken to observe the conditions of use. Generally it has 
been found that the less pure oils must be used at considerably lower 
temperatures than would be quite safe for those fulfilling the condition 
given above. 

The more volatile an oil the quicker it will evaporate, and as oils 
must remain on the insect for a certain length of time to cause death, 
too light an oil cannot be used for scalicidal purposes. 

	

However, when 
an oil spray remains on the plant it penetrates the tissues to some extent, 
and the longer it remains, within certain limits, the more oil there will be 
absorbed by the plant. A little oil may be absorbed without appreciable 
ill effect, and the more vigorous the plant the greater the amount which 
may be absorbed without prejudice to the health of the plant. In 
larger quantities, however, the absorbed oil may cause death to the part . 
Thus, though to effect a kill of the scale insect an oil must not be too 
light, it must not be so heavy that the plant is adversely affected . 

	

Under 
Queensland conditions the use of heavy-weight oils is fraught with 
danger . 

When an oil spray lodges on the tree the emulsion is broken down 
and the oil and water separate. The rate at which this separation takes 
place depends to a large extent on the efficiency of the emulsifier. If 
the quantity of spray which falls on a leaf is not more than actually 
required to wet it, all the oil in that amount of spray will, of course, 
remain on the leaf . In actual spraying, however, in order to ensure 
that every part of the tree is covered, much of the tree will receive a 
great deal more spray than is actually necessary to wet it . As soon 
as, say a leaf, it wetted any further spray lodging on it will commence 
to run off. It has been shown experimentally that when free oil comes 
in contact with a wetted surface it does not necessarily run off but 
may build on the oil already deposited. Thus, when the spray lodges on 
the wetted leaf, if the emulsion breaks quickly some of the oil will 
remain to build up, and the run off will contain less oil than would be 
the case were the emulsion to break slowly . As the amount of oil 
deposited on the- tree directly affects the scalicidal value, the quicker 
breaking the emulsion the greater the efficiency of the spray against 
the insect . It is, of course, possible to have a too quick breaking 
emulison, for the more oil there is left the more there will be absorbed 
into the tree . In practice, however, quick-breaking emulsions are 
necessary, and emulsifiers which satisfy in both particulars are generally 
used . The emulsifier also influences the spreading qualities of the 
spray, and in this again is an important component of any oil spray. 

	

For 
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reasons which are apparent from what has been stated above, the better 
the spreading quality the quicker breaking the emulsion required . 
It may be said then that, to a large extent, the lethal value of an oil 
spray increases as the margin of safety to the tree decreases, and as 
all oil sprays are chemically very similar the difference in brands is 
caused, to a very large extent, by the methods' and substances used in 
effecting a compromise between the two. In so far as the brands of white 
oils marketed in Queensland are concerned it may be said that the safety 
of the tree has apparently been fully considered, and further that with 
those brands used at all extensively there has been little loss in insecti-
cidal efficiency to bring about this result . In purchasing any of the 
brands of white oil at present sold extensively in the State, growers will 
obtain quite satisfactory spray material. Other brands, however, will no 
doubt appear, and, growers should protect themselves by obtaining 
information on the essential properties as outlined above before 
purchasing . 

The following are the data concerning two typical oil sprays of good 
quality :- 

White Oil- 
Unsulphonated Residue, 95 per cent . 
Viscosity (Redwood) I at 100°F ., 60-70 seconds. 

Red Oil- 
Unsulphonated Residue, 75 per cent . to 80 per cent . 
Viscosity (Redwood) 1. at 100°F ., 155 seconds. 

It is essential that oil be applied to the trees well emulsified with 
water. Whilst growers almost always attend to the production of such 
an emulsion before the application commences, too often inefficient 
agitation is given whilst the spraying is in progress . The number of 
spraying outfits in the State which have either a very poor agitator or 
none at all in the vat is remarkably high . The ill effects of an oil spray 
are magnified by such a state of affairs, and the provision of good 
agitators must be treated as an urgent necessity. 

Possible Ill Effects of Oil Sprays . 
As has been stated above the white oils are very much less harmful 

to citrus trees than are the red. This, however, cannot be taken to mean 
that white oils are wholly beneficial to the trees. However, if used 
correctly these white oils are very useful sprays and can be recommended 
for the control of several species of scale insects. There is, however, 
much needless use of oil sprays in Queensland . Too often oil is used 
in the hope that it will control a pest . The attitude which should be 
taken is to use oils only when it is known that these will be successful . 
There is no doubt that a great many of the trees in Queensland 
which have never or rarely been sprayed with oil are superior in general 
condition to comparable trees which are regularly so treated. This 
refers to general effects, which may perhaps be termed cumulative . 

Possible direct ill effects are varied. Generally, however, they 
are the result of failure to observe the conditions laid down with 
respect to oil spraying in general. Probably there is some little direct 
damage every time an oil is sprayed onto a citrus tree, but if precautions 
be taken these ill effects can be reduced to insignificance . Almost any 
part of the tree inay be adversely affected . Roots and the base of the 



1 JULY, 1934 .] QUEENSLAND AGRICULTURAL JOURNAL . 

	

11 

trunk are sometimes damaged by allowing an accumulation of oil to 
remain in contact with them after it has run down the trunk . The 
damage is most severe in the case of young trees, and with such it is 
wise to hill the soil up round the base of the trunk before application 
and to remove the mound shortly afterwards . Leaves, twigs, and fruit 
may be severely injured, and dropping of portion of the crop, parti-
cularly when the fruit is small, is possible . Partial or total defoliation 
of the tree may also be caused by the injudicious use of an oil, and in 
such cases a. large proportion of the twigs may be killed back 6 inches 
or more . Less severely damaged leaves and fruit may remain on the 
tree, and these are usually spotted with brown markings or pitted, and 
the fruit thus rendered unsightly and depreciated in market value. 
Crop reduction may be caused in several ways, such as by the reduction 
of blossoming, or by the dropping of young fruit, and through the 
general health of the tree being impaired and the size and number 
of fruit being thus reduced. Retardation in colouring, both on the tree 
and in the colouring chamber, may also be caused by oil sprays . For 
this reason it is advisable to pick lemons immediately before spraying. 

Trees in poor condition are much less able to withstand the ill effects 
of oil sprays than healthy ones, and allowance must always be made for 
that fact . A tree suffering from lack of water should never be sprayed 
with oil . As oils penetrate the plant it is obvious that the oil sprayed 
in the winter will affect the plant more than if applied during a period. 
of free growth . Oils therefore should not be applied to citrus trees 
during a dormant period . Trees sprayed with oil during the winter 
have been kept under observation, and in some cases no great direct ill 
effect has been noted at the time . In every case, however, the oil has 
had some appreciable ill effect . Lighter blossoming, weakening of fruit-
bearing wood, and premature heavy leaf fall are almost always to be 
noted. In other cases both direct and indirect effects have been observed . 
The maximum temperature at which a white oil should be used is about 
100°F. At this temperature healthy trees not lacking water may be 
sprayed safely . However, it is recommended that oil spraying should 
be carried out in as cool weather as possible, taking into consideration 
the. essential points concerning the pest being combated . 

Growers should follow closely the directions given by the 
manufacturer of an oil. These include provision for maintaining 
an emulsion . Growers often complain that a certain brand of oil 
caused burning to their trees. No grower who has not an efficient 
agitator in his spray vat can possibly attribute injury to the spray oil 
as such . The oil and water should be measured . Haphazard guessing 
is the cause of much trouble. The procedure for mixing an oil spray 
is simple . The required amount of oil is measured into a tin and about 
twice that volume of water added. The emulsion is obtained either by 
pouring the mixture backwards and forwards several times from one 
container to another, or by forcing the mixture through a fine nozzle 
with a bucket pump . 

	

When the oil has thus been emulsified it is further 
diluted by being added to the bulk of the water in the vat. 

Lime Sulphur. 
Lime sulphur is a complex mixture of polysulphides of calcium 

together with small quantities of other compounds containing calcium, 
sulphur, and oxygen . 

	

It is a most useful spray material, and is probably 
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the one material which should be used on every citrus orchard in tll .i s State every year. Formerly lime sulphur was used extensively as a scali-
cide against a number of species, but for this purpose other substances, 
particularly oils, have displaced it to a very large extent . 

	

In Queensland 
at the present time lime sulphur is used for the control of one species 
only, namely white louse. At the same time it is effective to a certain 
extent against the crawlers of several other species of citrus scale insects, 
and in using lime sulphur against white louse a certain degree of control 
is exercised against these other species . 

	

Liquid lime sulphur is the form 
most commonly employed, and all recommendations for the use of this 
spray on citrus in Queensland refer to this form . 

	

In some parts of the 
world dry lime sulphurs are used to a certain extent, but the scalicidal 
value of these appears to be definitely lower than with the wet sprays . 

For the most part, commercially made lime sulphur is employed, 
but the mixture can be prepared on the farm if so desired. Particulars 
of the preparation of home-made lime sulphur are to be found in "Pests 
and Diseases of Queensland Fruits and Vegetables," by Robert Veiteh 
and J. I3 . Simmonds, a handbook published by the Department of 
Agriculture and Stock. Generally speaking, the home-made lime 
sulphurs are not altogether satisfactory . It is quite commonly found 
that the home-made operation may be successful several, times and the 
next quite unsuccessful, though no known variation in the procedure 
has been adopted. A few citrus growers in the State do make their own 
lime sulphur and find it. quite satisfactory, but it is considered that, 
on the whole, purchasing the manufactured concentrate is more 
satisfactory. 

The strength of lime sulphur is indicated by the density, and to 
determine this a Baume hydrometer is necessary . Concentrate prepared 
by the method given by Veitch and Simmonds will usually be found to 
be between 24' and 2,8° Baume. 

	

It is the common experience in making 
home-made lime sulphur to find' that the densities of successive lots vary 
considerably. 

	

Further, even commercial brands vary from one another, 
and even between different samples of the one brand. All recommen-
dations for the use of lime sulphur at certain strengths are based on the 
assumption that the concentrate is about 32° or 33° Baume, and it may 
therefore be necessary to make adjustments with different lots of coneen 
trates . 

	

The following table, taken from "Pests and Diseases of Queens-
land Fruit and Vegetables," will enable the adjustments to be computed 
c eadily :- 

Density of Stock Solution in Degrees Baum6 . 

TABLE I. 

Dilution Required Based on a 33' Baume 
Standard . 

1to10 . 1to15. 1to20 . 1to30. 1 to 40_ 

25 7-6 11-4 15 ,2 22-7 30"3 
26 . . 7-9 11 .8 15 .8 23-6 31 .5 
27 . . 8-2 12-3 16-4 24-5 32-7 
28 . . 85 12-7 17-0 25-5 33°9 
29 . . 8-8 132 17-6 26-4 35-2 
30 . . 9. 1 13 . 6 18-2 27-3 36-4 
31 . . '~~ 9-4 14-1 18 .8 28-2 37-6 
32 . . 9-7 14 .5 19-4 29-1. 38-8 
33 . . 10 . 0 15 .0 20 .0 30-0 40-0 
34 . . 10 . 3 1.5-4 20-6 30-9 41-2 
35 . . 10 . 6 15 .9 21-2 31-8 42-4 



1 JULY, 1934 .] QUEENSLAND AGRICULTURAL JOURNAL. 1 3 

It roust be remembered, however, that of itself the density of lime 
sulphur gives little true idea of its insecticidall value, and because two 
such solutions are both 33° 13aurue it does not follow that the insecti 
cidal efficiencies are equal. The value of lime sulphur as an insecticide 
or fungicide has been shown to depend largely on the polysulphides 
present, and to gauge accurately the strength of the concentrate the 
percentage of polysulphides roust be known. If, therefore, there is any 
doubt as to the composition, an analysis must be made if definite informa-
tion is to be obtained . 

Lime sulphur is used at strengths varying between one part of the 
concentrated stock solution to ten parts of water, and one part of the 
concentrate([ stock solution to thirty of water, or more according to the 
purpose for which it is required and the time of the year at which it 
is to be applied. The higher the prevailing atmospheric temperature 
the more dilute the lime sulphur must be . At strengths less than 1-15 
lime sulphur has little value as a scalicide on citr=us . It is the practice 
in some orchards to use this material regularly much stronger than 
1-10, but such strengths are very rarely required for any purpose, and 
whilst little damage to the tree may result, lime sulphur is not a parti-
cularly cheap material and excessive strengths should therefore be 
avoided . With strengths such as I to 4 which are sometimes used in 
the winter little direct injury may be noted, but there is some reason 
for thinking that normal blossoming may be affected . 

Correctly used lime sulphur is one of the most beneficial sprays 
known for citrus, at least in so far as Queensland is concerned . All 
the damage done by this spray is caused through using over-strengths . 
On the trunk and main limbs which are at all effectively protected from 
he sun, lime sulphur may be used at almost any strength at any time, 
but during the summer months foliage and tender twigs may be badly 
burned if the strength be greater than about 1-20, and in the hottest 
times of the year 1-30 or 1-35 is as strong as the material should be 
applied . Injured leaves are quickly shed, and fruit may also fall . More 
generally, however, burned fruit remains on the tree even. if injured 
when quite small. 

	

If young fruit be injured the marking may grow in 
size with the fruit, and thus a very small amount of original injury may 
cause a considerable blemish to the rind of the mature fruit. As a 
scalicide lime sulphur is not used at less than about 1 to 1.2, and, therefore, 
its use for this purpose is confined to that period of the year when the 
only trees bearing fruit would be lemons and perhaps late valencias . 

Washing Soda Wash . 
A wash containing Iz lb. washing soda to 4 gallons water formerly 

was used extensively for the control of wax scales, but it is now rarely 
used in Queensland, its place having been taken to a very large extent 
by the following mixture of soap and washing soda . 

This spray has been displaced mainly on account of its rather 
drastic action on the trees . Under Queensland conditions the wash to be 
effective must be used in rather warm weather and severe injury to 
leaves and tender twigs frequently follows its use. The effect is parti-
,cularly bad on weaker trees, and partial or even total defoliation may 
occur. In addition to this injury the washing soda spray has a definite 
tendency to harden the bark, and on healthy trees this is the greatest 
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objection to its use. The spray, however, cannot be considered a 
dangerous one to trees in good condition provided it is not used too 
regularly. 

Soap and Washing Soda Mixture . 
This mixture is made according to the following formula :-

24 cakes Sunlight soap, 12-14 lb . washing soda, and 75 gallons water-
To prepare the spray, dissolve the washing soda in as much water as 
can be boiled conveniently, and then add the soap . The soap will 
dissolve more readily if it be shredded . The mixture is then heated 
until all the soap has dissolved. Unless the quantity of water be very 
small it will probably not be necessary to actually boil the solution . 
The concentrate thus prepared is then diluted to 75 gallons in the spray 
vat. The mixture should be well agitated during the application . The 
spray is essentially a foliage one, and the application should be liberal. 

Common soap may be substituted for Sunlight, but in no case have 
the results with other soaps equalled those obtained with the Sunlight . 
Clean fresh washing soda only should be used in making the mixture . 

The addition of the soap is found to allow of considerable reduction 
of the washing soda without greatly impairing the scalicidal efficiency 
against the principal wax scale, that is, the pink wax, and at the same 
time the reduction in the amount of soda definitely reduces the harmful 
effects of the soda as described for the old washing soda wash . The 
soap tends to cause the spray to spread better, and assists in this regard 
also . The possible ill effects are similar to those given for the straight 
washing soda wash, but, as indicated, are felt to a considerably lessened 
degree . 

Oil-Soap-Washing Soda Spray. 
A combination of the soap and washing soda spray with oil is 

sometimes of value as a scalicide, especially when it is desired to combat 
mussel and pink wax concurrently . The mixture is also more effective 
against mussel scale than is straight oil . It is advisable to reduce the 
amount of soap and soda . In experimental work satisfactory results 
were obtained with the following proportions:-8 cakes Sunlight soap, 
8 lb . washing soda, 1 gallons oil, 75 gallons water. Oil and washing 
soda without soap is sometimes used . In hot weather, however, this 
spray is likely to cause severe burning to the leaves, and it is always 
advisable to include soap in the mixture. The soap spreads the spray 
well, and prevents its accumulation into drops which is generally 
responsible for the burning that results. 

Any injurious effects following the use of this spray are mainly 
attributable to the oil it contains, and the damage is comparable to 
that done by oil alone. In some respects this spray is rather more 
drastic than straight oil, however, and its use should be confined to late 
summer and autumn months . 

Resin-Soda-Fish Oil Spray. 
This mixture gives a most efficient scalicide spray. Its greatest 

value is in the control of complexities of pests which include scale 
insects, but were it not that the preparation is rather cumbersome and 
requiring some little time, its use could be extended with considerable 
benefit. In those instances where it is recommended growers will find 
that they are fully compensated for the extra time and work involved 
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in its preparation. The formula of the spray is 10 lb . resin, 3 lb . 
caustic soda of good commercial quality, lz lb . fish oil, preferably 
herring oil, and 40 gallons water. The procedure for preparing the 
spray is as follows :-Firstly grind up the resin as finely as practicable, 
and then either mix the resin and the caustic soda while dry and add the 
mixture of these solids to 2 gallons water, or dissolve the caustic soda 
in the 2 gallons water and add the resin slowly while the solution boils 
gently . Generally the latter procedure is adopted. Whichever method 
be used the mixture must be boiled until a clear dark solution is 
obtained . The solution expands when hot, and if the volume of water 
be much in excess of half that of the container boiling over may occur. 
The fish oil is added to the clear dark solution when this is obtained, 
and the whole boiled for a few minutes to ensure that no free oil remains. 
The concentrate thus prepared is diluted for use with cold water . 

	

The 
agitator should be kept running while the application is in progress . 

	

If 
the concentrate is to be stored the fish oil should not be added before 
storage unless the mixture can be kept in perfectly airtight containers . 
When the concentrate cools a certain amount of solid is deposited, and 
thus when large lots are being prepared it is necessary to divide the 
stock solution while hot . 

	

This may be done by reheating stored lots or 
dividing up as soon as prepared . As most spray vats in use in Queens-
land have a capacity of either 40 or 75 gallons, the stock solution will be 
divided into lots of 2 or 34 gallons. The former method is preferable 
as it enables the addition of the fish oil at this stage to be made in such 
a way that thorough mixing is easy and assured . 

In addition to its scalicidal value the spray has many beneficial 
effects on citrus trees, and if made correctly and applied at the right 
time it is an excellent general spray for these trees. It is, however, 
important to prepare the spray carefully, otherwise severe injury may 
follow its use. It is essential that the clear dark liquid described above 
be obtained, and all cases of injury to trees following the use of this 
spray in cool weather have been attributable to carelessness in 
preparation. 

This spray must not be used in the very hot weather, and, in general, 
application should not be made when the temperatures exceed 90° F. 
Its general use, however, is restricted to periods when the temperature 
is about 10° lower than that maximum. If used in too hot weather 
severe burning followed by fall of both leaves and fruit may occur. 
Injured leaves and fruit are usually marked with a sticky deposit. This 
deposit may be present to a slight extent on uninjured parts, but does 
not persist on these, and the fruit may be covered with the material 
within a few days of being harvested. 

COMBINATION SPRAYS . 
It is possible under certain circumstances to mix a sealicide with a 

second spray to produce a combination which may be used with safety 
on the trees, and which at the same time retains the insecticidal or 
fungicidal properties of each of the constituent materials. Where this 
can be done it is very desirable for reasons both of economy and 
convenience. In mixing two spray materials in this way there are often 
precautions to be adopted, and because two such materials are stated to 
be compatible it does not necessarily follow that direet mixing can be. 
done . Orchardists should therefore familiarise themselves with tli(~ 
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details of the preparation of such combinations . 

	

The following mixtures 
which include scalicides are of value to citrus growers in this State . 

Lime Sulphur and Oil. 
To a certain extent the mixture of oil with lime sulphur comes 

under the heading of both combination and simple spray. Whilst the 
properties of the lime sulphur for purposes other than the control of 
scale insects are preserved, the mixture also forms a spray which, under 
certain circumstances, is a better scalieide than the straight oil. Most 
miscible oils do not form stable emulsions in the presence of lime sulphur 
unless a special emulsifier be added. The emulsifier or stabiliser for the 
purpose is casein . The casein is dissolved in the water and the 
previously emulsified oil is then added. This mixture is agitated well 
and the lime sulphur then added. 

	

The amount of casein required varies 
with different oils and different lime sulphurs, but generally 1 lb . of 
casein to each 100 gallons of spray suffices . There are a number of 
white oils on the market which can be mixed directly with lime sulphur, 
and when the combination is desired they are usually preferable . 
Such oils are usually specially marked as directly miscible with lime 
sulphur. 

Oil, lime sulphur combinations are very useful, but should be 
used with great care, as severe burning of fruit and foliage may result 
if the mixture be applied in very hot weather . The maximum safe 
temperature can be set down as about 90°F . It is, however, unwise to 
use the combination at the maximum temperature unless the trees be 
in good condition. In this State the use of the combination spray is 
therefore restricted to early summer and late summer or autumn 
months . The spray is particularly severe on young growth, and its use 
at times when'there is much new growth cannot be recommended. It 
should not, of course, be used on dormant citrus trees. 

Bordeaux Mixture and Oil. 
Oil may be added to Bordeaux mixture to form a safe combination 

spray provided the oil be well emulsified before it be mixed into the other 
material . The procedure recommended is to use a good brand of oil_, 
thoroughly emulsifying it with about double its own volume of water. 
When a good emulsion is obtained stir it well into the prepared Bordeaux 
mixture. The amount of oil to be used is generally mentioned as 
1 per cent ., but this amount can be exceeded by a per cent . without 
injury to the trees. 

	

The essential point to be observed is that there must 
be. no free oil present at any time during the application. 

	

Whilst the 
I per cent . combination has some scalicidal value it cannot be recom-
mended as likely to be of much value against heavy infestations of most 
scale insects. 

	

It is, however, of use on light] y-infested trees. 

	

The 
greatest point in favour of the mixture is the improved spreading 
quality of the Bordeaux . 

Oil and Nicotine Sulphate . 
Oil and nicotine sulphate may be safely mixed. 

	

A spreader is some 
times added to ensure greater safety, but this is not essential. 

	

Nicotine 
sulphate is, however, very seldom required on citrus in this State, being 
used on citrus only for the control of aphis. This insect rarely needs 
to be artificially controlled, and when this is necessary it is usually at a 
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time when the trees are very susceptible to injury from oil sprays. 

	

The 
combination is therefore of little value as a citrus spray in Queensland . 

Lime Sulphur and Arsenate of Lead . 
Lime sulphur may be mixed with acid arsenate of lead to form a 

very useful and safe spray combination. However, when used in this 
way lime sulphur is not being employed as a scalicide as a general rule, 
but for the control of Maori mite or red spider. 

	

On occasions, however, 
the combination may be used in connection with the control of scale pests. 
In mixing the two materials the lime sulphur is added to the water in 
the first place, the arsenate of lead being mixed separately into a, paste 
in the same way as when the poison is being used alone . A little more 
water is then added to the arsenate of lead paste and the whole mixed 
into the lime sulphur solution . 

Soap and Washing Soda and Burgundy . 
Burgundy mixture may be combined with soap and washing soda 

mixture to form a combined spray for use against wax scales and fungi. 
The mixture is at times very useful . 

	

The two sprays should be prepared 
separately and mixed later. In experimental work a little burning 
was caused at times when full strengths of both constituents were used, 
and though this was never serious and not invariable, it is perhaps 
advisable to reduce the soap and washing soda in the scalicidal portion 
of the spray. It was found that the soap may be reduced to fifteen 
cakes and the soda proportionally without. undue loss of scalicidal 
efficiency . 

Soap and Washing Soda, and Nicotine Sulphate . 
Soap and washing soda, as described in an earlier paragraph, and 

nicotine sulphate may be mixed together to form a useful combination 
spray. 

	

It sometiln .es happens that towards the end of summer, particu 
larly in years when the rains have been falling over a protracted period, 
the late growth Inay not harden for a considerable time and the aphis 
then becomes somewhat of a. menace and may need attention . In such 
years pink wax control may be required at a time at which the aphis 
can be conveniently combated . Under these circumstances the combina-
tion of soap and soda with nicotine sulphate may be of value. The 
nicotine sulphate is added to the soap and washing soda in the usual 
proportions, that is, z pint to 50 gallons . 

Soap and Washing Soda, and Lime Sulphur. 
This combination has a very limited use . It is only of value when 

a protracted hatch of pink wax has occurred, and it becomes necessary 
to combat pink wax and Maori at the saine time . The spray must be 
used with great care, as severe burning often results. On no account 
must the amount of soap be reduced. The combination is too drastic to 
permit of its being generally reconnirnended, but at times it may be 
of use . 

COMPATABILITY OF FOLLOWING TREATMENTS . 
There is no problem which citrus growers of this State have to face 

which gives more concern than the question of what sprays may be 
safely used in succession to one another. The trouble is due to a large 
extent to the use of fungicides containing copper compounds as the 

2 



1S 

	

QUEENSLAND AGRICULTURAL JOURNAL . [I JULY, 1934 . 

principal ingredient . Once such a spray has been used many of the 
most useful scalicide materials cannot be employed for a considerable 
time . The search for substitutes for these copper containing sprays 
has so far met with little success. Attention has recently been directed 
to the use of zinc sulphate and lime as an alternative to copper sprays 
for certain diseases . 

	

This spray has so far not been proved to be of any 
value against the major fungous troubles of citrus in the State, and 
there does not appear to be much likelihood that this substance will be 
recommended as -a substitute for Bordeaux or Burgundy mixtures for 
general use on citrus . 

The question of compatability is, of course, not confined to the class 
of sprays just mentioned, but must be considered with other sprays 
also . 

	

It is advisable, therefore, in drawing up a programme of pest and 
disease control, to give full consideration to the compatability of all the 
sprays which may need to be used for the following twelve months . 
The more important following treatments are discussed below. 

Bordeaux Mixture and Oil. 
Although Bordeaux mixture and oil may be used as a, combination 

spray care must be exercised in applying the two as separate sprays 
to the one tree . In general. at least two months should elapse after all 
application of Bordeaux before oil is applied, and unless the removal of 
residual Bordeaux has been assisted by good rain it may be advisable 
to wait still longer. In practice, however, two months usually suffice, for 
unless an appreciable amount of rain has fallen in that interval the 
trees will not be in a fit condition to spray with oil. That Bordeaux 
may follow oil within a shorter period is of little value, for in the 
control of most of the major diseases of citrus in this State the initial 
fungicide application must be made early in the spring and the treat-
ment repeated at least once before mid-summer . Thus the use of oils 
before Bordeaux cannot be recommended for reasons arising out of the 
use of oil alone. The only occasion on which the procedure may be 
required is when rots of the fruit such as are caused by Phytophthora 
citropthora Sin. et Sm. occur. 

	

This type of rot is uncommon and is only 
in evidence in wetter times. 

	

In such cases Bordeaux may be applied to 
trees previously sprayed with oil when desired, for the latter material 
will always have been used in the late suininer or early autumn and the 
rots are never much in evidence until well into the winter . 

Fumigation and Bordeaux Mixture . 
The effect of fumigating a tree which carries a residue of Bordeaux 

is disastrous, and at least six months should be allowed to elapse after 
applying the spray before fumigation is carried out. Even in that 
length of tune the procedure cannot be said to be entirely without risk . 
To definitely eliminate all possibility of damage the period would have 
to be almost twelve months . In experimental work a, number of trees 
were fumigated less than three months after having been sprayed with 
Bordeaux and no injury resulted . This was done in a very dry period 
following one of heavy rain, and it would appear that under such 
circumstances the intervening period may be considerably reduced. 
However, if less than six months be allowed to elapse great care must 
be exercised, and orchardists should proceed slowly . As the damage to 
the trees is so great no chances should be taken, and in general it cannot 
be recommended that fumigation should follow Bordeaux spraying 
within six to eight months according to weather conditions . 
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Bordeaux mixture may, however, be applied quickly after futuiga-
t.ion . Although in theory the spray may be applied immediately after 
the fumigant has left the tree, in practice it has been found advisable 
to wait at least ten days . 

Lime Sulphur and Bordeaux Mixture. 
The use of lime sulphur against white louse in the late winter may 

need consideration in cases where Bordeaux is to be applied early in the 
spring . When these two materials are mixed a heavy black or dark- 
brown deposit, probably a copper sulphide; is formed . 

	

This precipitate 
is very insoluble, and apart from covering the trees does no damage . 
The reaction which brings about its formation, however, leads to a 
reduction in the efficacy of both spray materials, and the close following 
of one spray by the other in either order is therefore to be avoided as 
far as possible . In general the order in which the material will be 
applied in so far as scale insects enter into the question is lime sulphur 
first and then Bordeaux . The reverse order may be required when 
Maori mite or red spider control has to be undertaken . The question 
of spraying programme in these cases will be dealt with in connection 
with the control of such complexities in the discussion of the control of 
scales in various districts. 

Bordeaux Mixture and Resin-Soda-Fish Oil. 
These sprays may be applied within about a month of one another 

in either order without injury to the tree . In practice, however, there 
are few, if any, occasions on which Bordeaux will be required to follow 
the resin spray in so short a time . 

	

The reverse procedure is much more 
commonly called for, and as the sprays may be used in quick succession 
the resin-soda-fish oil mixture becomes a most valuable scalicide. 

Oil and Resin-Soda-Fish Oil . 
The resin-soda-fish oil spray should not be applied within less than 

at least three months of an oil . If the sprays be applied in that order 
in too short a time, heavy fall of leaf is probable and small twigs may 
be killed . In the experimental trees the injury to well-groan fruit was, 
however, slight . The reverse order of application is not likely to be 
considered and has not been tested . 

Lime Sulphur and Oil, or Sulphur and Oil. 
The problem of following lime sulphur or sulphur with oil can 

be overcome largely by the use of a combined spray of oil and lime 
sulphur. Where it is known that both materials will need to be used at 
about the same time the combination should always be used if conditions 
permit . In no case should oi19 be used immediately following sulphu-
dust or lime sulphur. In the case of lime sulphur the period between 
the two applications should be at least one month, but preferably longer . 
If the combination spray cannot be used owing to weather or other such 
circumstances, it is preferable to ase sulphur dust rather than the lime 
sulphur for the control of mites. 

Fumigation and Oil. 
Fumigation may be followed by oil spraying, or oil spraying by 

fumigation within a few days without injury to the trees. 

	

Unless it be 
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unavoidable, however, it is wise to allow at least a fortnight to elapse 
between the treatments . There should never be any occasion in Queens-
land for requiring the two treatments within such a short period of one 
another. If it be known in advance that both these treatments will 
need to be given, it is recommended for preference that the fumigation 
be carried out first. 

FUMIGATION. 
Whatever method of generating the gas be used the procedure in 

fumigating a citrus orchard is essentially the same . The tree to be 
treated is first covered with a tent . These tents, or, sheets as they are 
usually styled, may be of any material which fulfils the following condi-
tions :-It must be of close enough weave to ensure that the gas will 
escape only very slowly, strong enough to stand the wear to which it will 
be subjected by being dragged around the orchard and over the trees, 
and not so heavy that it will be difficult to handle in this work . Most 
fumigation sheets in use are made of duck or drill. Drill is inferior 
to duck, and the most satisfactory material employed is special 8-10 oz . 
army duck . A medium weight calico of close weave gives perfectly 
satisfactory results in so far as the kill of insects is concerned. This 
material has the advantage that it is cheaper to purchase than the duck, 
but the life of a calico sheet is, of course, less than the stronger duck. 
Calico would perhaps appeal most to orchardists starting with an orchard 
which has not yet commenced to pay its way, and in this and other cases 
inay be of considerable value . In the experimental work a medium 
weight close woven English calico, costing Is . 6d . per yard (72 inches 
wide), was used . The results obtained with this were equal to those 
obtained with 10 oz . duck costing approximately 2s . 6d . per yard . 
Thus from about £25 to £30 will be saved by using the calico for an equip-
ment of twelve sheets . 

The sheets are usually eight-sided and are of various diameters. 

	

The 
number of sheets will depend on the size of the orchard and the means 
of the grower, but where possible an outfit should include at least 
twelve sheets, and twenty can be easily handled by a gang of four men 
who know anything about fumigation . The diameters will depend on 
the size of the trees, and in purchasing sheets due allowance must be 
made for the growth of the trees during the following five or six years. 
If given careful treatment a sheet should last at least that length of 
tune, and it is unwise to acquire tents which will be of no use long 
before they are worn out. Sheets may be enlarged by adding an extra 
width of material to the edges, but it is much better, to obtain whole 
sheets in the first instance . The smallest size sheet which should be 
purchased should be about 30 feet in diameter . If a sheet is to be 
enlarged drill may be used, as it is quite satisfactory to form the flaps 
towards the bottoms. 

The size of the sheet required to cover a tree varies with the habit 
of growth of the tree, and it is difficult to give an accurate idea on this 
point . An Emperor of Canton mandarin 10 feet high, for example, 
will usually be covered by a much smaller sheet than a Scarlet of the 
same height. The sheet should reach well to the ground, and allowance 
must be made for that fact . Roughly it may be said that a well-shaped 
tree 10 to 1.2 feet in height will require at least a 33-foot tent, and more 
probably a 36-foot one will be needed . The largest sheets commonly 
used are 55 to 60 feet in diameter, though. on some Queensland orchards 
80-foot sheets are in use. 
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In order to protect the sheets from attack by mildew these are 
sometimes given a treatment with tannin . This treatment tends to 
lengthen the life of the tent, but there is no evidence that it increases 
its gas-holding capacity. The tents are treated by being dipped in a 
vat of hot tannin solution . They are immersed for about half an hour 
and then spread out on the ground to dry. The strength generally 
recommended is 40 lb . of bark to about 100 gallons of water, but as the 
tannin content varies a definite amount of water cannot be given . 

In fumigating an orchard a tent is placed on the end tree of each 
row for as many rows as there are tents. The tent is hauled over the 
tree with the aid of one or two poles according to the size of the tent 
and tree . 

	

These poles should be light and at least 18 feet long for use 
in most orchards, particularly where lemons are grown. The essential 
point about the poles is that they must be sufficiently long to allow of 
the tent being raised in such a way that branches towards the top of 
the tree will not be caught under the sheet when it is being pulled up . 
With short poles limbs are frequently broken by being so caught, and 
the risk of the sheet being torn is greatly increased. From the first 
tree in each row the sheet is transferred directly to the next . 

	

That is, 
after the first tree each day the sheets are not again brought to the 
ground except at the conclusion of operations . 

The dosage is calculated on the amount of space beneath the sheet. 
This depends on the dimensions of the sheet when in position . There 
are two systems in use-the distances over and around, and height and 
diameter . The former gives a rather more accurate result, but in 
tlueensland the height and the diameter are the measurements almost 
always taken. These give sufficiently accurate data . The distance over 
the tree may be found most easily by marking the sheets, so that when 
in position the measurement is automatically registered, and in this case 
the distance around is obtained by running a tape around the outside 
of the sheet. The height may also be found by a marked sheet, but 
generally a light pole plainly marked in feet is used, and this pole is 
also used for determining the diameter. The markings must be plain 
enough to be readable when the pole is in the vertical position against 
the high trees. The dosage is determined by reference to tables 
specially prepared for the purpose (see Tables II ., III., and IV., pages 
22, 23, and 24) . 

If the "pot" method be used the only other equipment necessary 
is the earthenware pots and the various measuring vessels and supply 
vats . With any other method a machine is either necessary or desirable 
as described in connection with each in earlier paragraphs . 

	

If Cyanogas 
is being employed it is desirable to obtain a supply` of specially-
graduated spoons . These spoons hold exact known quantities of the 
dust and thus save any weighing and allow quick and accurate working. 

Conditions and Precautions. 
In almost every fumigation season numbers of trees are injured or 

poor results obtained against scale insects through neglect by fumigators 
to observe conditions which, for the most part, are quite well known. 
Fumigation is no work for a careless man, and, if the safety of trees 
and operators combined with good results against the pest are to be 
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TABLE 11. 

POTASSIUM CYANIDE. 

45 MINIITEs ExposuRE . 

Diamete r of Tree (feet) . 

Doses in Ounces. 

Proportion : Cyanide, 1 ; Sulphuric Acid, 1 ; Water, 3 . 
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TABLE III. 

CYANOGAS DUST. 

45 MINUTES ExPOSURE . 

Diameter of Tree (feet) . 

Doses in ounces . 

Tablo recommended by manufacturer and used in experimental work. 
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TABLE IV . 

CALCID BRIQUETTES . 

40 MINUTES EXPOSURE . 

Diameter of Tree (feet) . 

Doses in Number of Briquettes . 

Table recommended by manufacturer and used in experimental work . 
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ensured, attention must be paid to detail . The most important condi-
tions which are to be observed may be briefly stated asp follows :- 

If the pot system is being used the work must be done in the absence 
of sunlight, for if this method be used during the day serious injury 
to the trees may result . Calcium cyanide, however, may be safely used 
in the day time, even on the brightest days. 

It is essential that the dimensions of each tree be determined 
accurately. Guessing the dosage is very inadvisable. 

The humidity of the atmosphere must be considered . Wet trees 
must never be fumigated, and generally it is wise to cease operations 
when there is any damp feeling in the air. With calcium cyanide 
humidity is usually of minor consideration, but when night work is 
being done, dew often necessitates discontinuance . Very often work is 
commenced in the morning with sheets which are far from dry, and 
this leads to much trouble. When there is any chance of the sheets 
becoming wetted overnight, they should be placed under shelter. Even 
if they be but placed in a group and covered by one other sheet a. good 
deal of time and trouble can be avoided. Wet sheets pick up much 
dirt and grit, and scratching of the fruit results from friction when the 
sheets are being pulled over the trees. Scratched fruits, besides being 
blemished, are more susceptible to cyanide injury than sound ones, and 
the sheets should therefore be kept as clean as practicable. 

Temperature is of greater consideration than humidity as a rule . 
When the pot method is being employed fumigation should cease when 
the temperature is greater than about 75°F . in coastal parts and 80°F. 
in interior districts . When calcium cyanide is being used, however, 
the upper limit is much higher, and under most conditions healthy 
trees remain uninjured at temperatures 10° to 15° F. higher in both 
cases. In many cases trees have been fumigated with calcium cyanide 
in interior districts at 100°F. or even a little higher with very little 
or no ill effects. Care, however, must be exercised when working at 
these very high temperatures, and a close inspection made so that if 
any damage is being done it will not go too far. As a general rule on 
typical hot summer days in. Queensland it is advisable to discontinue 
fumigation between about 12.30 p.m . and 3 p.m . 

The tree should be covered for about forty-five minutes. Under 
good fumigating conditions, particularly if the humidity be fair to good, 
the interval may be reduced to forty minutes, but under no circum- 
stances should the time be extended to more than about fifty minutes. 
There is nothing to be gained by increasing the time to an hour as is 
sometimes done, and there is distinct risk of injury . Further, it is not 
advisable to have the trees covered for any great length of time before 
the charge is applied. 

The soil of the orchard should be sufficiently well cultivated to 
permit of the sheets making good contact, and often it is desirable to 
throw a little soil on the bottoms of the sheets so that they make close 
contact with the ground . 

	

The soil should not be so wet that the humidity 
of the amosphere enclosed by the tent will quickly be altered appreciably, 
and for this reason irrigation should not immediately precede fumiga-
tion . At the same time trees which are suffering from lack of water are 
definitely less resistant to the gas than others, and in general the healthy 
trees suffer less than those in poor condition. 



26 

	

QUEENSLAND AGRICULTURAL JOURNAL . [1 JULY, 1984-. 

Different varieties of trees show different tolerance to the gas. 

	

With 
the pot method lemons usually are found to be more resistant than oranges, and oranges more so than mandarins . With calcium cyanide, however, the order is different. Oranges are the most tolerant when this form is used, and lemons markedly the least. Under Queensl.and conditions, however, the order of tolerance is rarely of moment. Young 
growth in all cases is more susceptible to injury than is hardened growth, 
and when there is much new growth on the trees fumigation should be 
postponed as long as possible . In no case with trees other than lemons, 
where it cannot be avoided, should trees carrying fruit less than about three-quarters of an inch in diameter be fumigated . In ideal circum-
stances fruit which is well set is not usually affected to any appreciable 
extent, but fumigation is not to be recommended at so early, a stage in 
the development of the fruit. 

Care must be taken to see that the sheets are as gas-tight as possible . 
They must be touching the ground firmly all round, and all folds must be 
arranged so that they do not enclose any great air space. Careful 
inspection should be made at short intervals for tears, and these should 
at once be mended . Many tents become badly torn because small holes 
are not attended to early. Apart from the efficiency of the fumigation 
being lowered in the meantime, sheets are too expensive to treat in 
this way. 

Fumigation is seldom effective if carried out in windy weather. 
The wind tends to increase the leakage, and fumigation under badly-
flapping tents is useless. 

	

Furthermore, it has sometimes been observed. 
that the kill is less on trees close to ones fumigated in windy weather 
than would normally be expected . It would appear possible that in 
such cases the insects on the former trees may receive sub-lethal doses 
carried to there by the wind and thus develop a tolerance to the gas. 
The resistance is small and does not apparently persist, but it is advis-
able for this reason, as well as others connected with the insects them-
selves, to work towards the wind and refrain from fumigating in very 
windy weather. 

SPRAYING. 
It is obvious that no matter how high the insecticidel efficiency of 

a material may be the insect must receive a certain amount. before any 
result can be expected . In the case of contact insecticides ii.i use 
against scale insects this means that the pest must be adequately covered 
by the spray. It is therefore necessary to know just how the material 
was applied before any assessment of its worth can be made . 133 ad 
spraying is much more common than bad sprays, and every year quite 
good spraying materials are condemned by growers who do not take 
into consideration the manner of application . 

	

It is by no means an easy 
task to spray a well-grown citrus tree thoroughly, and if satisfactory 
results are to be obtained against scale insects by the use of sprays, 
attention must be paid to details . 

In spraying there are two important units the man and the 
machine. For efficiency an active man is necessary, otherwise both time 
and material will be wasted . No lean can effectively spray unless he 
gives the whole of his attention to the work . For this reason also a 
good horse is an asset, for if a man has to be continually speaking to 
and looking at the horse he cannot possibly give adequate attention to 
the work on hand . 
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It is advisable to work always to a system . Any system which 
ensures that the whole of the tree will have the maximum chance of 
being covered must include the following points :-The inside of the 
tree will be done first, and each branch will be traced out to its end. 
Special attention must be given to topmost parts. In spraying the 
outside it is necessary in the first place to make sure that the hose will 
reach to every part of the tree, and this can only be done by walking 
to the full length of the hose before commencing at each tree and then 
working back towards the machine. If this is not done it may be found 
on walking round the tree that the hose is too short to reach the point 
where the spraying began. If the unsprayed section be large it will be 
noticed, but in other cases it may be left unsprayed. 

	

In either case tbere 
will be loss of time or efficiency . 

	

If two men be spraying together they 
should work at an even pace, otherwise one man will be wasting time 
and material or the other will skimp the last part of many trees. 

The spraying outfit of many Queensland growers at the present 
time is hopelessly inadequate, and if scale control is to be improved 
much of the present equipment will have to be discarded. There are a 
number of very satisfactory machines on the market for reasonable 
prices, and it must be remembered that efficient spraying is a very 
profitable undertaking. 

It is impossible to spray a citrus tree effectively with a pressure of 
less than 175 lb ., and for really good work at least 300 lb . is necessary. 
Of almost equal importance to high pressure is constant pressure . It 
is not possible to do efficient spraying when the pressure is fluctuating 
over a range of about 75 or 100 lb . as is often found to be the case . The 
vat should be fitted with a good strainer, and above all an efficient 
agitator . 'Coo much emphasis cannot be placed on the necessity for 
good agitation in the vat. Many spray materials are harmful to both 
the pump and the hoses, and residual. spray material should be cleaned 
out iminediately after an application is completed. Apart from this, 
cleaning eliminates accidents arising at. the following spraying through 
the Ianintentional mixing of two incompatible materials or the application 
of the first material at the wrong time . The frequency with which_ 
growers neglect to repair small defects in the spraying outfit until these 
are actually required for use is rather remarkable . The result is often 
much inconvenience and loss of valuable time . 

The hose should be about 30 feet long and of good quality. The 
junctions of hose to the pump and the rod should be kept tight. Nothing 
wears a hose out more quickly than kinking when the pressure is on, 
and kinks can be avoided to a large extent if the operator make two 
half turns instead of one complete turn . 

	

The rod should be long enough 
to ensure that the tops of the trees can be well sprayed. 

	

Six feet rods 
are the minimum length of much value, and generally 8-foot lengths 
are required . Light bamboo rods have the advantage that they are 
thick enough to hold with comfort and they do not become greasy with 
spray as do the metal ones . One nozzle to each rod gives fairly satis-
factory results, but two set on a Y-piece, so that the cones of spray 
intersect about 9 inches from the opening, give by far the best results. 
The orifice in the nozzle should be as fine as the spray material being 
used will permit, and it must be remembered that the holes are enlarged 
quickly by certain materials. Lime sulphur is the only scalieide 
requiring a nozzle which is at all coarse . Drench spraying uses more 
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material and does not give as good a cover on citrus as the mist . The 
spray rod should always be held at an angle so that the leaves are 
twisted and not merely pushed out of the way, as happens when the 
spray is directed flat on to the surface. 

Spraying should not be commenced whilst the trees are wet, and 
should be discontinued at least half an hour before rain . Most sprays 
will require at least that length of time to dry, and this must be given 
consideration . 

	

Effective spraying is not possible in very windy weather. 
These points are very obvious, but the frequency with which they are 
ignored is remarkable . 

Spot spraying could be practised to a much larger extent than 
is the case, but it is bad practice to neglect to treat a particular tree 
merely because it is unproductive . 

	

If a tree is not worth spraying it 
should be destroyed and certainly not left as a breeding ground for 
pests and diseases . 

Any citrus tree with the normal amount of foliage is difficult to 
cover with spray, but those which are correctly pruned are certainly 
more easily so treated than others . As a preliminary to any spraying 
it is necessary to prune the tree, and, in general, trees should be kept 
as open as possible, having due regard, of course, for the other effects 
of this on 1110 tree . 

In mixing sprays it is essential that the ingredients be measured, 
and a good deal of the trouble which occurs would be avoided if this 
point were borne in mind. Fresh materials should be used, and if it be 
necessary to keep materials for any length of time they should be stored 
in airtight containers preferably in a cool place. Water is an important 
component of every spray. Generally rain water is available for this 
purpose, but if well or other water must be used it is necessary to have 
a test made to discover its suitability. 

	

A water is not necessarily fit for 
spraying because it is declared suitable far certain domestic purposes . 

Lime sulphur is the only sealicide used to any extent on citrus in 
this State with which a spreader is advisable, and for this casein may 
be used . Some of the miscible oils do not spread very well, and with 
these a small quantity of soap improves the spreading qualities. 

COMPARISON OF FUMIGATION AND SPRAYING. 
Judged purely from the standpoint of efficacy against every species 

of scale insect on citrus, where it can be correctly carried out fumigation 
is preferable to spraying. Unfortunately, however, fumigation cannot 
be recommended for use in several of the largest centres of production . 
On the Blackall Ptange and in similar localities climatic conditions 
prohibit the use of the fumigant for the greater part of the year . Here 
winds are practically constant and wet days numerous throughout the 
period in which the worlz would have to be done, and the continuity of 
operations would almost always be badly broken . In these districts 
spraying must therefore be used for the most part . 

In all districts the numerous small growers find the cost of equip-
ment too great, for not only is the initial outlay high but depreciation 
has to be considered. 

	

Again, in many parts fumigation does not eliminate 
the necessity for a spray plant. Even though fumigation is effective 
against a large number of pests there are others-for example, the bronze 
bug-which must be considered, and diseases such as m.elanosc 
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(Phomopsis citri) and black spot (Phoiiia, citricarpa) must be combated 
with wet sprays . Further, whilst fumigation is undoubtedly superior 
against scale and many other pests, other satisfactory methods are 
known, and therefore where outlay of money must be considered 
primarily growers generally do not use fumigation . 

TABLE V. 
TESTS OF SCALICIDES . 

PERCENTAGE KILLS OBTAINED IN EXPERIMENTAL WORK . POOREST AND BEST 
RESULTS GIVEN : KILLS CALCULATED ACCORDING TO METHOD DETAILED IN 
TEXT . 

a No data . 
b Scalicide of little or no value against particular pest . 

At the same time fumigation is superior, not only in the action on 
scale pests but also because it is so much more thorough than the best 
spraying . For this reason, and because fumigation is effective against 
so many pests concurrently, it is almost invariably the most economical 
Scalicide that can be employed in suitable districts . Where the outlay 
for equipment is not of paramount importance .fumigation is to be recom-
mended in preference to spraying . A good deal can be done by co-
operative effort . A scheme whereby a group of orohardi,sts purchases 
an outfit which is available to each member at all reasonable times for 
but a very little outlay has been shown to be practicable by the growers 
in the Gayndah district . 

- Red Scale., 
Circular 
Black 
Scale. 

Mussel 
Scale. 

I 
White 
Louse. 

Pulvin- Pink 
aria. Wax. 

white 
Wax.j 

Fumigation-Pot 95-98 96-99 97-99 98-99 a I 92-97 a 
method 

Fumigation- 97--98 98-99 98-99 98-99 a, 89-92 a 
Cyanogas 

Fumigation--Calcid 98-99 98-99 a 98-99 a 93 a 

Resin-Soda-Fish Oil 97-99 98-99 98-99 95-97 98-99 96-98 94-98 
leaves 
90-94 
fruit 

White Oil . . 94-97 97-98 87-93 89 94-95 b b 
leaves 
85-92 
fruit 

Red Oil . . 94-97 97-99 89-93 89 94-95 b b 
leaves 
87-92 
fruit 

Soap-Soda b b b b b 94-96 88-91 

Washing Soda . . b b b b b 95-96 93-96 

O:1-Soap-Soda . .I 93-96 a 92-96 a a 92-96 a 

Lime Sulphur . . b b b 94-97 b b b 

Oil, Lime Sulphur 91-95, 97--98 a 11, a b b 
leaves 
79-83 
fruit 

I 
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THE INFLUENCE OF BORDEAUX MIXTURE ON SCALE INSECTS. 

The continued use of Bordeaux mixture on a citrus tree may 
profoundly influence the scale insect position, not only with respect to 
degree of infestation but also with respect to the species of scale insects 
present . It appears that the effects are produced principally in three 
ways-namely, by rendering the use of several important scalicides 
impossible without great risk of injuring the tree, by the destruction of 
entomogenous fungi, and by the effect of Bordeaux on the plant itself . 

The first of these is at times the most important, but there is now 
some method by which the trouble can be overcome . In certain cases, 
however, even if the difficulty be surmounted by the use of an alternative 
scalicide there may be loss in efficiency resulting in increase in population . 

The destruction of entomogenous fungi was at one time thought to 
be the outstanding, if not actually the sole, reason for the increase in 
scale infestation following the use of Bordeaux . 

	

This, however, does not 
appear to be the case, for the evidence collected during the course of 
this work indicates that it is only on very rare occasions that these fungi 
exercise any appreciable degree of control . Though the commonest fungi 
are found in every major citrus-producing district, in certain parts they 
are found only very rarely, and then but a fe`v insects are affected as a 
general rule . However, it is almost invariably found that scale insect 
infestation increases whenever and wherever Bordeaux is used at all 
extensively. 

It is considered that by far the most important factor in most cases 
is the effect of the spray on the tree itself . 

	

The effect is, of course, the 
more pronounced the more Bordeaux is used . 

	

For the control of most of 
the major fungous diseases of citrus in the State several applications of 
Bordeaux are necessary in fairly quick succession . Thus cumulative 
effects are the rule . 

	

It is known that the copper from the fungicide may 
be absorbed into the plant, and copper so absorbed may be incorporated 
into the chlorophyl, resulting in the destruction of that substance for 
the purposes of photosynthesis . It is possible that it is through the 
chlorophyl that the effect of the spray is felt, but whatever the actual 
process, 

	

certain that citrus trees repeatedly sprayed with Bordeaux 
lose vigour . Where very heavy applications are made the loss becomes 
visibly manifested in heavy premature leaf fall, reduction in crop, and 
production of much weak growth . It will be readily understood that 
scale insects are very sensitive to the condition of the tree, and loss of 
vigour is quickly indicated by these pests . 

	

It will be seen by reference 
to the habits of red and mussel scales that these species are quick to 
take advantage of weakened condition of trees . It is true also that 
it is these species which increase to the greatest extent following the use 
of Bordeaux . 

	

Were the position affected only by the destruction of the. 
entomogenous fungi it would be expected that the species of scale 
originally or habitually present would show the greatest increase . 

	

This, 
however, is not the case . Thus in recently-conducted experiments 
Emperor of Canton mandarin . trees which usually were found to carry 
an appreciable infestation of pink wax only were repeatedly sprayed 
with Bordeaux . 

	

On these trees pink wax soon became a very minor pest, 
and in fact on several trees was represented by but a very few individuals . 
At the same time both red and mussel scale, particularly the latter, 
increased to such an extent that at one stage it appeared likely that 
the trees would be killed, or at least very badly injured . These trees 
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were oversprayed for experimental reasons, but similar effects have been 
noted in many other cases. As all the species of scale mentioned are 
hosts of the commonest entomogenous fungus the decrease in pink wax 
can scarcely be accounted for in that direction . It is therefore considered 
that the increase in scale insect population following the use of Bordeaux 
in most cases cannot be attributed to the fungicidal action of that spray 
but to its adverse effects on the tree . Bordeaux mixture is a most 
valuable fungicide and must be used if certain of the more important 
citrus diseases are to be controlled . It is apparent, however, that when 
this material is to be used growers must take what action they can to 
ensure as good growing conditions as possible for the treated trees, and 
a scalicide must be included in the spraying programme for the year . 

IMPORTANCE OF TIME OF APPLICATION OF SCALICIDES . 
It is very commonly assumed that because a certain percentage 

of the scales on a tree have been killed that an equally good degree of 
control has been established . 

	

It is the common practice also for growers 
to submit specimens from sprayed trees asking for information as to the 
kill obtained . That the first assumption is unwarranted and how mis-
leading the figures obtained in the second event may be is shown by the 
analysis of the results of the following experiments carried out during 
the course of this investigation . 

In the first experiment trees heavily infested with red scale were 
sprayed during the early part of January. Counts made fourteen days 
after the application. showed that approximately 98 per cent . of the red 
scales were dead . Six weeks later a further series of counts was made 
<Znd the figures then available were :- 

Average number of living scales per fruit before application-- 
Sprayed trees 

	

. . 

	

. . 

	

. . 

	

. . 31.2 
Unsprayed trees 

	

. . 

	

. . 

	

. . 

	

. . 

	

2845 
Average number of living scales per fruit at time of third count- 

Sprayed trees 

	

. . 

	

. . 

	

. . 

	

. . 16.5 
Unsprayed trees 

	

. . 

	

. . 

	

. . 

	

. . 401-6 
Assuming the rate of reproduction on all trees to be the same, it will 

be seen that an apparent kill of 9625 per cent . had been obtained . 
Allowing for errors due to inability to handle sufficiently large numbers 
of individuals, the kills computed fourteen days and two months after 
application agree fairly well . Taking the figures for the sprayed trees, 
it will be seen that although a kill of at least 9625 per cent . had bee3i 
obtained in January, at the end of February the trees still harboured 
half as many scales as when they were treated. Thus, though the lethal 
value of the spray was 9625 per cent ., the control value of the spraying 
by this time was less than 50 per cent ., and of no commercial significance . 

These trees were kept under observation during the following twelNe 
months, and at no time were they commercially free of the scale . In 
the following January the average number of scales per fruit on the 
;sprayed trees was 34-S and the unsprayed 59-4 . 

	

The sprayed trees were 
thus a little under 50 per cent. better than they would have been if 
left unsprayed . 
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In the second experiment, using the same spray against the red 
scale during the last week in March, the following figures were 
obtained 

Apparent kill fourteen days after application, 97 .8 per cent . 
Average number of living scales per fruit before application-

Sprayed trees 

	

. . 

	

. . 

	

. . 

	

. . 

	

3964 
Unsprayed trees 

	

. . 

	

. . 

	

. . 

	

. . 

	

2595 
Average number of living scales per fruit at time of third count 

(that is, six weeks later)- 
Sprayed trees 

	

. . 

	

. . 

	

. . 

	

. . 

	

8.9 
Unsprayed trees 

	

. . 

	

. . 

	

. . 

	

. . 

	

2830 
Average number of living scales per fruit twelve months later-

Sprayed trees 

	

. . 

	

. . 

	

. . 

	

. . 

	

1.3 
Unsprayed trees 

	

. . 

	

. . 

	

. . 

	

. . 

	

1811 

In this case at the time of the second count the figures show a 
lethal value of 9794 per cent . and a control value of the spraying of 
9775 per cent . 

	

Further, these figures are more than maintained, for the 
treeg at the end of twelve months were more than 99 per cent . better 
than they would have been if left unsprayed. It. should be pointed out. 
that comparisons of two trees over a period of twelve months may not 
always give valid data . 

	

In the interval the scales have been through five 
complete generations, and it cannot be assumed that conditions of life 
for the scales on all trees have been the same throughout the period . 
Iced scale reacts quickly to the physiological condition of a tree, and, in 
turn, profoundly affects that condition ; it is commonly found that at any 
one time parasites are more in evidence in crowded colonies than in 
sparse ones ; the struggle for existence is not necessarily- equal-to 
mention but one fact, it is a habit of red scale that the young settle down 
in close proximity to the mother, and therefore there must at times 
be considerable competition for food . 

	

However, it is quite obvious from 
the figures given that the lethal value of a spray and the control value 
of a spraying are by no means one and the same thing. In the first 
experiment from a 96-25 per cent . kill the control value in twelve months 
had become less than 50 per cent ., whilst in the second, from a kill 
of less than 2 per cent . more the corresponding control value was 
approximately 99 per cent . 

	

The differences are caused by reason of the 
following. 

	

January is the month. in which effective reproduction by red 
scale is at its highest, and February is also a. period of prolific reproduc-
tion . From March onwards to the commencement of spring mortality 
is great, and reproduction is considerably retarded . 

	

Effective reproduc-
tion is again in evidence during the spring and early summer, but it is 
not until mid-summer that infestations multiply very considerably . 
That some of the trees improve without any treatment, or perhaps with-
out further treatment, is due to several causes . In the first place the 
kill on the twigs is often better than on the fruit and the fruit is removed 
during the colder months . With the fruit a certain proportion of the 
scale is always removed. 

	

Natural mortality due to the work of parasites 
and predators and the influence of climatic conditions also vary . In 
the case of some of the trees in the second experiment the condition. 
of the tree was certainly of limiting influence. As has been recorded 
above, red scale affects and is affected by the condition of the tree to a 
large extent . Thus, in the second experiment the control was such 
that the trees responded well during the following spring and the vigour 
improved to such an extent that the suitability of the tree to red scale 



1 JULY, 1931 .] QUEENSLAND AGRICULTURAL JOURNTAL . 

	

33 

infestation was definitely lotivered . This, however, cannot be dissociated 
from the control value of the treatment. 

In the third experiment the species was pink wax scale. 

	

This is a 
slow-breeding pest, and control must be established against each of the 
two generations per annum. 

	

The spray in this case was applied approxi-
mately a month earlier than the time recommended. At the time of 
application 72 per cent . of the old scales were reproducing and young 
were plentiful . It is at such a tine that many growers, becoming 
alarmed at the increase in numbers, apply control measures . In the 
case of this species the position is very different from what pertains in 
the case of red scale . There is no overlapping of generations, and the 
exact position is clear within six weeks or two months after reproduc-
tion is in evidence . Counts made on the trees used in this experiment 
gave the following figures :- 

Average number of living young per leaf- 
Sprayed trees 

	

. . 

	

. . 

	

. . 

	

. . 

	

16 .6 
Unsprayed trees 

	

. . 

	

. . 

	

. . 

	

. . 

	

1530 
In this case the migration of young is such an important factor 

that comparison of figures before and after treatment gives no significant 
information, and all that can be done is to use trees which are com 
parable in respect to pink wax infestation . From the above figures 
it would appear that . a kill of 98 per cent . had been obtained . This 
figure was supported by counts of living and dead old scales, but as old 
scales fall very readily from the leaf after death the figures are not 
significant. However, examination of the figures in conjunction with 
what is known of the life history and habits of the scale show the 
assumption of a 98 per cent . control to be unwarranted. Many of the 
leaves on the unsprayed trees carried more than 200 scales, and it is 
obvious that that. number will not survive. The amount of feeding space 
on the average leaf would not permit more than about half that number 
of scales to grow to maturity, and the competition for food would 
certainly be great, even with half the number . 

	

On the other hand, on thf , 
sprayed trees the maximum number of young on any leaf was twenty-
five, and these therefore would have a very good chance of reaching 
maturity . 

	

The most important factor, however, is migration . 

	

It would 
be expected that arrivals from outside would. be more likely to become 
settled successfully on the sprayed leaves where there is ample room 
than on the already heavily-infested unsprayed ones . The following 
counts made when breeding had ceased show the actual degree of 
control- 

Average number of living scales per leaf on sprayed trees . . 

	

11 .3 

Average number of living scales per leaf on unsprayed trees 

	

17-8 
The drop in average in both cases is due to natural mortality 

together with the fact that a new growth of leaves had been produced . 
From the figures it will be seen that there has been a lasting control of 
about 37 per cent . from a kill estimated at 98 per cent . 

	

The actual kill 
was probably greater than that, since migration had no doubt occurred 
prior to the counting . 

It is obvious from these experiments that in any test. there must be 
a differentiation between lethal effect of the spray and control value 
of the spraying, and the importance of time of application is made very 
clear . 

[TO BE, CONTINUED.] 
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The Animal Parasites of Domesticated 
Animals and their Control. 

By F. H. S. ROBERTS, M.Se., Entomologist, Animal Health Station, Yeerongpilly. PARASITISM occurs in both the plant and animal kingdoms, and 
may be regarded as a type of existence in which one organism-the 

parasite-is wholly or partly dependent upon another organism-the 
host-for food and, sometimes, shelter. 

Of the many animals whose mode of life might possibly be included 
under this definition a good number are predaceous, and it is therefore 
necessary to distinguish between those «vhich are predaceous and those 
which are parasitic . The demarhation between these two types of 
existence is at times ill defined, but it may be said that the predaceous 
animal lives free and, by means of the special cunning and prowess 
with which it is equipped, is able to snare and capture its prey ; whereas 
the true parasite, in the lazy existence it leads, has no need of these 
special senses so highly developed in the predaceous animal . Those 
animals which are predaceous, moreover, devour their prey either whole 
or piecemeal . The parasite, on the other hand, as a rule, cannot exist 
once its host is destroyed, and its relations with the host are such that 
in order to obtain food and shelter from the host its endeavour is to 
keep the host alive. The praying mantis which captures and feeds on 
other insects is predaceous, while the various species of lice are parasitic . 

Almost every group in the animal kingdom contains species which 
are parasitic . The range of parasitism extends from associations 
between host and parasite, in which the parasite may not only do no 
harm to the host but even at times give certain benefits in return for 
the food and shelter provided, to associations in which the parasite is 
distinctly injurious . This latter may be considered as true parasitism . 

Such parasites may visit the host only at such times as they require 
food, and are known as temporary parasites . Bed bugs, fowl ticks, 
march flies, and mosquitoes are all temporary ,parasites . Others are 
dependent on the host not only for food but also for shelter, and are 
called permanent parasites, such as lice, the sheep ked, the spider or 
louse flies, and the various species of parasitic worms. 

A convenient classification of parasitic animals may be made, 
depending on whether the parasite exists on the body surface or inside 
the body . Those found on the body are called external parasites, in 
contradistinction to which those feeding inside the body are known as 
internal parasites. Lice, biting flies, &c . are all external parasites 
while bots and worms are examples of internal parasites . 

EXTERNAL PARASITES. 
External parasites are all arthropods, or animals possessing six or 

eight legs . Only a few species of this group are parasitic, however, 
and, so far as the domesticated animals are concerned, only the Insecta, 
which contains the insects and the Ara.chnida, in which the ticks and 
mites occur, contain species which are associated with a parasitic life . 

INSECTS . 
An insect may be readily recognised by the three pairs of legs and 

by the division of the body into a distinct head, thorax, and abdomen . 
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The head usually bears a pair of antennte . The thorax always possesses 
three pairs of legs and, in most cases, one or two pairs of wings. 

With the exception of the hot flies, parasitic insects are external 
parasites . The parasitic species are confined to the three orders, 
Diptera or true flies, A.)ioplevra or lice, and Siphonaptera or fleas . 

True Flies . 
True flies have only one pair of wings, the second pair found in 

other orders of insects being represented by a pair of rudimentary 
structures-the balancers. In some parasitic forms the whips, may be 
entirely wanting. The mouthparts are constructed to form a sucking 
tube which in the parasitic species is modified for piercing- purposes 
as well, enabling the insect to penetrate the skin of the host and suck 
up the blood and fluids . 

The parasitic members of this order include mosquitoes, sandflies, 
march flies, the stable fly, the buffalo fly, and the spider or louse flies . 

Lice . 
'these are generally small, flattened insects, always without wings, 

and with some or all of the legs provided with cla,iws . All tlic iiiembers 
of this order are parasitic in habit . 

Lice are divided into two groups-the biting lice (!l1allophaga) 
,ind the sucking lice (Siphunculata) . 

Biting lice have a broad, flattened head which is usually wider 
than the thorax . The mouthparts are located on the under side of the 
bead and are constructed for biting and chewing only . Biting lice 
feed on the hair, scales, skin, and feathers, or on such scabby or scurfy 
material as occurs among the hair or feathers of the host . They do 
not suck blood or live on blood in any way except when it occurs on 
the skin surface through the host biting or scratching itself . Biting 
lice are most usually to be found on birds, though nearly all domesticated 
animals harbour some species . 

Sucking lice are usually larger than biting lice, and the head is 
elongate and pointed . In this sub-order the mouthparts are of the 
piercing and sucking type, and the louse lives on the blood and fluids 
of the host . 

	

Sucking lice are found on mammals only, and are . not 
known to occur among birds. 

Fleas . 
The members of this order have the body eornp .ressed laterally, 

and are usually very small in size and dark brown in colour . The 
mouthparts are adapted for piercing and sucking, and the insect lives 
on blood . There are no wings . The legs are well developed, especially 
the posterior pair, which are long, powerful, and adapted for leaping 
which is the normal mode of progression among these insects . 

The adult flea spends most of its lifetime upon the host, but the 
other stages in the life cycle occur off the host and usually in the soil 
or other suitable places . 

The Life Cycle of Parasitic Insects, 
Among the parasitic insects two distinct types of life cycles are 

observed . In the case of lice the female glues her egg to the hair or 
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feathers of the host . In time this egg hatches to give rise to a tiny 
louse not unlike the parent in general appearance but much smaller 
in size and not sexually mature . After feeding for some time the 
small louse casts its skin, and the second phase in the life cycle is 
reached . This is larger in size and more like the adult in appearance . 
Further moults or skin castings take place, and eventually the sexually 
mature adult appears . 

With the flies and fleas, on the other hand ., the egg hatches sand 
a small elongate segmented larva appears. This stage feeds and grows 
and, in time, forms the "pupa" which may lie motionless in the soil 
or be actively swimming, as in the case of mosquitoes . 

	

When the larva 
is fully grown it shrinks and the outer larval skin hardens and usually 
turns brown. In this pupa the larval tissues are broken down and 
reformed to produce the adult fly which, in. time, emerges and com-
mences its life . Thus there are four stages, each of which is entirely= 
different to the others, namely, the egg, larva, pupa, and adult . 

ARACHNIDA . 
This group includes, besides the mites and ticks, the spiders and 

scorpions as well. They are distinguished from insects by the adult's 
four pairs of legs, the insect having only three pairs . 

	

In the spiders 
and scorpions the body is divided into two distinct portions one of 
which is the abdomen . The other division is known as the eephalo-
thorax, and is formed by the fusion of the head and thorax . 

In the mites and ticks the head, thorax, and abdomen are so fused 
together that there is no distinct division of any sort . It is only these 
two groups which contain parasitic species . 

Ticks . 
All ticks are parasitic and are to be found oil a very wide range 

of animals . In general these are flattened and oval in appearance, 
and on engorgment with blood may attain a very conspicuous size . 

	

The 
mouthparts are usually placed at the narrower and anterior end, a.nd 
consist of a pair of mandibles which enable the tick to pierce the skin 
of the host . Once the skin is pierced a club-shaped structure with 
rows of recurved teeth is then inserted . This maintains the tick in 
position. and allows it to hang free on the body . Ticks suck blood, 
preventing its coagulation by injecting an anti-coagulating fluid into 
the wound. 

The life cycle of the tick is very similar to that of the louse in 
that a series of moults are required before the adult stage is reached . 
The eggs are always laid in some sheltered spot on the ground . The 
young tick that emerges is peculiar in having only three pairs of legs 
in comparison to the adult's four pairs . The larva, on finding its host, 
engorges and then moults to form the nymph. This stage tnen, in 
turn, engorges and moults, sometimes to give rise to a further nymphal 
stage, but more usually to the adult . The moults may occur on the 
ground or on the host, in the former case, the new phase finding a new 
host in the manner of the larva . 

Mites . 
The great majority of mites are free living . Many species are 

injurious to economic plants ; some are predaceous and the number 
parasitic on animals is comparatively small . These parasitic species are 
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very minute in size, the largest of them being no bigger than a pill's 
head . They differ from ticks in many ways, but are readily recognised 
by their small size and the absence of the holdfast structure with its 
recurved teeth so characteristic of ticks . Some species live on the 
surface of the skin, others beneath the skin, in most cases a mange 
condition arising as a result of the irritation. 

Here, also, there are egg, larval, nymphal, and adult stages, as 
in the case of ticks, but with few exceptions the whole life cycle is 
spent on the host . Some species-our scrub-itch mites, for exampte 
are parasitic only in the six-legged larval stage, the remaining stages 
in the life cycle being generally predaceous . 

INTERNAL PARASITES . 
With the exception of the bot flies, whose larvae are found in the 

nasal cavities of sheep, in the stomach of horses, and, in other countries : 
under the skin of cattle, internal parasites consist almost entirely of 
worms, or Helminths . These may be readily divided into Flatworms 
and Roundworms, the Flatworms comprising the flukes and tapeworms . 

FLUKES. 
The flukes, or Trematoda, are generally flattened, leaflike, or some-

times conical worms . Suckers are always present, but vary in size and 
position according to the species . At the anterior end is the mouth 
which is surrounded by the oral sucker . There is a modified digestive 
system present, but rather peculiarly there is no anal opening . With_ 
few exceptions flukes are true hermaphrodites, and each individual 
may contain a complete set of both male and female genital organs. . 
Flukes may occur in the alimentary canal, liver, lungs, and various 
other parts of the body . 

Life History of Flukes. 
The eggs reach the exterior in the body excretions-usually the 

dung . Here, under suitable conditions, they hatch into a small motile 
organism which must then bore its way into a snail before any further 
development can take place . After some time spent in the snail it is 
usually then ready to infect its host and, breaking out from the snail,, 
reaches the open and is swallowed by the host in food or water . The 
snail is known as the intermediate host . In some species a second 
intermediate host is required . 

TAPEWORMS . 
Tapeworms, or Cestod'es, as their popular name implies, are like 

a piece of tape in appearance, being elongate and flat . The body consists 
of a chain of segments 'which becomes very narrow towards the anterior 
end, which bears the very small head. Some species may attain a. 
length of 25 feet or more, and others are so small as to be seen with 
difficulty with the naked eye . The head is usually provided with 
suckers, and is sometimes furnished with hooks, both of which enable 
the worm' to attach itself to the wall of the intestine . There is no 
digestive system in the sense of a month, intestine, &c., the food being 
absorbed by the body surface . Each segment is an entirely separate 
identity so far as its sexual life is concerned, being provided with 
both male and female organs . Tapeworms usually occur in the intestine, 
slid only a very few species are found in other pasts of the body . 
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Life History of Tapeworms . 
Of the many hundreds of species of tapeworms that have been 

recorded from different hosts, the life histories of very few are com-
pletely known . 

	

In all these instances, `vith only a single exception, an 
intermediate host is required to complete the life cycle . As an example, 
the life history of the hydatid tapeworm may be considered . The adult 
hydatid tapewc:__~ is found only in the small intestine of the dog and 
other closely related animals such as the wolf . 

	

7'he clog is knowII as the 
primary host . The eggs of this adult tapeworm reach the exterior in 
the fzeces of the clog, and in some way or other are swallowed by man, 
sheep, cattle, &c., all of which are intermediate hosts. The egg hatches 
in these intermediate hosts and gives rise to a tiny larva which then 
makes its way to various parts of the body, usually the liver or lungs . 
In these organs it then develops into a bladder-like object containing 
fluid . This is the larval tapeworm . No further changes take place in 
the intermediate host, but if organs containing these bladders are fed 
to the dog the adult tapeworms eventually appear in the small intestine . 
In this case it has been shown that many animals may act as suitable 
intermediate hosts but, with other tapeworms, the intermediate host 
range may be limited to one or very few-the beef tapeworm of man, 
for example, has only one intermediate host, the larval stage being 
found in cattle . 

ROUNDWORMS . 
Roundworms, or Nemiatoda, are elongate and round. There is a 

mouth and intestine, and the sexes are usually separate, there beingmale 
and female worms . Of the many thousands of roundworms known the 
majority are free living ; some species do serious damage to plants and 
others are parasitic in animals . 

Life History of Roundworms. 
Like flukes and tapeworms, roundworms cannot multiply and 

increase inside the body, and their numbers in a host: can only be aug-
mented by the host taking in the infective stage which occurs outside 
the animal . 

The female roundworm produces eggs or larva; which. reach the 
exterior principally in the faces . Under suitable conditions the egg 
may develop into an infective stage, when. i t contains a tiny worm, or 
the egg may hatch outside the body, and the larva, after a certain period 
of development becomes infective . The infective stage, whether egg 
or larva, on gaining access to a suitable host, grows to the adult stage . 
In other cases an intermediate host is necessary, the egg or larva in the 
dung being eaten by a beetle or a fly or some other small animal, the 
adult form being reached only when the beetle, &c., is eaten by a suitable 
host . 

THE HOST RANGE OF PARASITES. 
In the case of such temporary parasites as march flies, mosquitoes, 

sand flies, &c ., a large number of different kinds of animals act as suitable 
hosts . The various species of ticks usually favour one kind of animal 
on which they find conditions most suitable for their development, but 
may occasionally attack and live on other animals . The majority of 
the many kinds of ticks usually get their popular name from the animal 
~on which they most frequently are seen . Thus we have the cattle tick, 
the dog tick, the kangaroo tick, &c . But the cattle tick sometimes occurs 
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on horses, sheep, and dogs, and the clog tide on cattle and cats, and 
so on . 

Mites and lice, however, appear more restricted, and, as a rule, 
can exist and increase only on the one species of host . The various mange 
mites may transfer themselves from one species of animal to another 
and, although they may live for some little time on the second anirrial, 
do not succeed in establishing themselves . Similarly, with perhaps only 
one or a very few exceptions, the lice that occur on one animal are never 
found infesting a different species of animal . 

In the case of worms it may be said that unless the animals are 
closely related species it is unusual, under natural conditions, to find 
the worms of one host species occurring in another . The worms found 
in sheep, for example, are frequently observed in cattle and goats, but 
,do not infest horses or pigs . Poultry worms are restricted to poultry, 
and probably some of the species of wild birds, and never occur in 
pigs, &c . Similarly, it is most unlikely that our marsupials would play 
any great part as hosts and . distributors of the worm parasites of any. 
of our domesticated animals . 

THE ECONOMIC IMPORTANCE OF PARASITES. 
Generally speaking a few parasites cause little harm to the host, 

but when the infestation is heavy serious disturbances to the health of the 
host may result . 

External parasites pester and irritate . They may not only con-
siderably weaken the host through the loss of blood, but their presence 
results in a loss of nervous energy with a consequent interference with 
nutrition . Heavily infested animals will not fatten, and young animals 
may remain stunted . 

External parasites are also important as vectors or carriers of the 
organisms of serious diseases . The fowl tick, for example, may transmit 
fowl tick fever, and the cattle trek cattle tick fever . Mosquitoes carry 
malaria and fleas carry bubonic plague . Others act as intermediate 
hosts for harmful worm parasites, one of the best examples being the 
mosquito which carries the larva of lhaiccheria bancrofti, the cause of 
filariasis in man . 

The effect of internal parasites upon the host depends not only upon 
the numbers present but also upon the tissues infested and the habits of 
the species . 

	

Those species lying free in the alimentary canal are, com- 
paratively speaking, the least harmful . 

	

These may rob the host of food, 
cause mechanical obstructions, and irritate the lining of the stomach 
and intestines . Blood-sucking species are distinctly harmful, and may 
produce an acute anemic condition . 

	

Then there are species which invade 
and destroy tissues vital to the host's wellbeing, resulting in a stunted 
and unthrifty animal . All worms, moreover, are considered to produce 
-toxins which are highly- poisonous substances and which may be absorbed 
into the host's body with serious effects . 

THE CONTROL OF PARASITIC INFESTATIONS. 
The control of any parasitic disease involves three distinct steps-

(1) A knowledge of the various symptoms of parasite presence 
and of the species of parasite concerned ; 
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(2) 

(3) 

The application of an efficient method of treatment ; and 
The adoption of certain measures to prevent reinfestation or to 
keep it below the point at which it becomes harmful . 

(1 .) Parasitic infestation is usually associated with certain symp-
loins which, however ; do not as a rule become prominent until the 
infestation has become serious . These symptoms are dealt with in detail 
under the several species of parasites described herein . 

Suspecting parasite presence from the symptoms manifested, the 
stockowner must now tal.w steps to find out which species of parasite is 
concerned . This is important, because without such an examination an 
efficient treatment cannot be given . 

	

In the case of such external parasites 
as lice, fleas, and ticks, an examination of the skin surface makes the 
cause of the irritation at once apparent . With mange diseases, on the 
other hand, it is necessary to have skin scrapings examined at a labora-
tory, not only for a correct diagnosis of the disease condition, as skill 
diseases similar to mange in appearance are not al`vays caused by mange 
mites, but also in order to obtain a correct identification of the species 
of mite, as the treatment depends largely on the species of mite causing 
the disease . Similarly, with the red mite and feather mite of poultry, 
a correct identification is essential for efficient treatment, for fowls 
infested with feather mites must be clipped, whereas red mite control 
does not require such treatment . 

In the case of worms, also, a determination of the species causing 
the outbreak is necessary, for drugs which will remove hookworins, for 
example, are not effective against tapeworms . The method of diagnosis 
depends largely upon the number and value of the animals infested . 
With animals of relatively small value one or two of those showing 
pronounced symptoms should be killed and a careful examination m~ide 
of all the internal organs and tissues, paying particular attention to the 
wtoinach, small intestine, large intestine and blind gut, liver, and lungs . 

Should the stockowner not wish to sacrifice any animal for such an 
examination, he may be able to secure specimens of the parasite by 
carefully watching the dung, in which worms in cases of heavy infesta 
tion are sometimes passed in numbers. 

	

He may also avail himself of the 
assistance given by the laboratory, where by an examination of a sample 
of dung or other excretions the eggs or larv-.e of the parasite may be 
detected . 

It, is always advisable to send in all specimens of external or 
internal parasites to the laboratory- for a correct identification . This 
not only ensures that the treatment will be the most efficient available, 
but it is also of great assistance in enabling the laboratory worker to 
obtain very necessary information on the distribution, prevalence . &c ., 
of any parasite . 

(2 .) For external parasite control various liquids, powders, and oils 
are available . For lice and ticks of cattle, horses, and sheep an arsenic 
solution is applied, usually in the form of a dip, though when only a 
relatively few animals are to be treated the solution may be used as . 
a spray . For lice and fleas on small animals powders such as pyrethrum 
and sodium fluoride are suitable . Mange conditions and isolated con-
fined lice infestations may be held in check by oils . Oils also usually 
form the base of repellents for lessening the severity of sandfly or march 
flT attack . 
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If carefully carried out one treatment may be depended upon to 
kill most if not all the parasites, but is usually not so effective against 
the egg. 

	

For the best results, therefore, at least two treatments are neces 
sary . The second treatment should be delayed long enough to give 
these eggs sufficient time to hatch, but the interval must be such that 
no opportunity is given any parasite hatching from these Unaffected 
eggs to reach maturity and lay further. eggs . 

For the removal of internal parasites various drugs are available 
which may be administered either in liquid form or in capsules . These 
drugs are all poisons and great care should be given their use. No 
more than the recommended dose should be given, and, to avoid any 
possibility of mistakes in mixing or dosing, a few animals should be 
treated a few days before the flock or herd and carefully watched for 
any ill results. 

There is no drug known which can be depended upon to remove 
all worms after a single dosing . At least two treatments should be given 
after an interval sufficient to permit the animal to recover completely 
from the first . Where the infestation is heavy and continuous full 
advantage of even a highly effective drug only follows many treatments 
made at regular, intervals throughout the year. 

Individual treatment will always give best results, and attempted 
administration of remedies in food, drinking water, and licks is not 
advised unless in exceptional circumstances . The treatment of every 
member of a flock of poultry, for example, is regarded in many quariers 
as costly and impracticable, and here mass treatment by means of drugs 
in the food is frequently recommended. 

Starvation for some time before the drug is administered is usually 
necessary. This allows better contact of the drug with the worm which 
would otherwise be protected to a large extent by the partly digested 
food . 

(3 .) Treatment is. of little value, no matter how effective, so long as 
the animal can readily become reinfested . In the case of the worm 
parasites, it has already been pointed out that these cannot breed and 
increase inside the animal, and that the only way in which an animal 
can become infested is from the soil, water, or some intermediate host 
infected with a phase in the life history spent outside the animal . As 
this external phase originates in the body excretions, usually in. the 
dung, worm parasite control can only be accomplished by cleanliness 
and sanitation . This is especially desirable in the case of such closely 
confined animals as poultry, pigs, and horses . As a rule, also, the free-
living stages cannot develop in the absence of moisture . Therefore,, 
regular removal of all dung, dry, clean conditions, and the adoption of 
measures to keep all food off the contaminated ground are essentials 
for worm parasite control. 

Where animals such as sheep and cattle are concerned the draining 
and rotation of pastures and burning-off at certain times of the year is 
advisable. 

Another control measure which may sometimes be adopted is the 
spelling of land .for such a period that the free-living stages will have 
all succumbed. 

When it is pointed out that efficient drugs are known only for a 
comparatively few species of the many worms that occur in domesticated 



animals preventive measures assume an extremely important position, 
and the stock owner should take every step to see that they are observed 
so far as practicable . 

Sanitation is also necessary for external parasite control, for not 
only is it concerned with the breeding places of such pests as fleas and 
mosquitoes but it also prevents to a certain degree the spread of lice 
and mites . 

As young animals are more readily affected by parasite presence 
than old animals special care should be taken in the application of any 
measure which will prevent infestation to any extent . They should 
always be kept away as much as possible from the older animals and 
the contaminated ground on which these have been running . 

Finally, it may be said that as nutrition probably plays an important 
part in the ability of the animal to resist the effects of infestation some 
thought should be given this phase of control . It has been .found, for 
example, that in the case of sheep top-dressing of the pastures and the 
provision of suitable licks will enable the sheep to resist NN~orrn infestation 
to a conspicuous extent . 

July . 
Bowen, 4th and 5th 
Gatton, 4th and 5th 
Kilcoy, 5th and 6th 
Ayr, 6th and 7th 
Townsville, 10th to 12th 

	

-- - 
Woodford, 12th and 13th (Sports only) 
Rosewood, 13th and 14th 
Cleveland, 13th and 14th 
Cairns, 17th to 19th 
Charters Towers, 18th and 19th 
Caboolture, 20th 
Barealdine, 24th and 25th 
Nambour, 18th and 19th 
Atherton, 24th and 25th 
Esk, 27th and 28th 
Pine Rivers, 27th and 28th 

August . 
Royal National, 6th to 11th 
Home Hill, 31st August and 
September 
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QUEENSLAND SHOW DATES, 1934 . 

1st 

September . 
rnoggcra, 1st 
Imbil, 7th and 8th 
Ingham, 7th and 8th 
Pomona, 12th and 13th 
Imi,isfail, 14th and 15th 
1Mareeba, 20th and 21st 
Beenleigh, 20th and 21st 
Roclclen, 22nd 
Malanda, 26th and 27th 
Kenilworth, 29th 

October. 
Southport, 5th 
Millaa Millaa, 5th and 6th 
Tully, 12th and 13th 
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The Determination o£ Larval Instars and 
Stadia of Some Wireworms (Elateridw) . 

By w. A. McDOUGALL, Assistant Entomologist. 
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S OME three years ago the writer visited Mackay in order to undertake a comprehensive investigation of the wireworm pests of sugar-cane 
in Central Queensland . This investigation had not proceeded far before 
it was realised that it was necessary to have more exact information 
than was available on methods of determining the larval instars of 
wireworms, as a means to determining, in turn, the larval stadia . 
Considerable attention was accordingly given to this work . 

	

In the course 
of the past three ,years, over thirty different species of Elaterid larva 
have been collected in the area embraced by the investigation. 

	

Of these 
species, one was taken from the rotted wood on the damp lee-side of a 
tree stump, another from under bark, but the remainder were soil 
inhabitants. The wood-inhabiting species, and three of the soil species, 
were of the brown cylindrical type of larva with the ninth abdominal 
segment either simply rounded at the apex or gradually tapering to a 
point. 

	

Of the remaining species, all were of the yellowish semi-flattened 
Elaterid larval type with specifically shaped ninth abdominal segments 
with processes . 

	

Included in this latter group is Lacon variabilis Cand. , 
as this species is considered (9) to be the most serious wireworm pest 
of sugar-cane in the areas mentioned, its life cycle and habits have been 
observed in as much detail as possible . At the same time, the methods 
employed in the study of its life cycle and habits have been applied to 
those of other Elaterida? (mainly, but not exclusively, species of the same 
larval type that inhabit cultivated fields) for the purpose of checking 
the reliability of these methods, and also for comparing and contrasting 
the larval periods and general behaviour of these species with 
L . variabilis . 

A. HISTORICAL . 
Although the larva; of a number of Elateridte of economic import-

ance have been studied, there are few published accounts of a detailed 
nature dealing with the length of the complete larval period or with 
larval instars and their stadia . 

	

Many of the workers, such as Graf (6) 
and Ford (5), have had to deal with pest species of wireworms which 
evidently require two to five or more years from egg to pupation, accord-
ing to the particular species. The lengths of the larval periods have 
usually been estimated from observations, chiefly on the sizes of the 
larva, found in the field at different times of the year, and the observed 
rates of growth of some of the different sized larvoe in captivity. The 
number of larval instars of any species has never been accurately ascer-
tained, and very few species have been taken through from egg stage 
to adult. 

From a survey of literature relevant to this phase of "wireworm" 
work, it appears that larval length is the usual criterion upon which the 
larva; of any species are differentiated into groups, and this grouping is 
as far as most investigators have proceeded . Ford (5), after working 
with Agriotes obscuru.s Linnaeus, stated that many of the smaller stages 
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taken in one year, from July to October, varied much in size, and it was 
found that after about two months a number of these apparently small 
specimens were really of medium size . It therefore appeared to him 
that the breadth might be a safer criterion of age than length . Graf (6), 
although not successful in working out the number of larval instars of 
Limoazius californ-ici(s Mannh. on account of the unsuitability of the 
available rearing apparatus, found the increase in the width of the head 
to be the best indication of an ecdysis. 

Various authors have made observations on the growth rates of 
some species of Elaterid larva- at different stages during larval life . 
Graf (6) found there were indications that L. californicus moulted 
five or six times during a larval life calculated to extends a trifle over 
three ,years . Larva3 grew rapidly during the first two or three weeks 
after emerging from the eggs, but this was the only time during their 
long larval period when growth was apparent . To Veitch (17), the 
moults of Shnodactylits ciitnamoneus Boisd. appeared to be of frequent 
occurrence and, in the older wireworms in the laboratory, they might 
be expected to occur once every eight to twelve weeks. The complete 
larval life was considered to extend over two or three years- growth 
rate of the young wireworms was found to be very slow . Ford (5) 
thought the larva of Agriotes obscurus passed through three stages, 
limited by three moults, and were full grown at the end of three years. 
There is then a period of active feeding, followed by a quiescent condi-
dition and terminating in pupation ; total length of larval period was 
computed at four years. The rate of growth was :round to be so uniform 
as to suggest that the curve of growth would be fairly continuous rather 
than irregular. Roberts (15) found Agriotes spp . to moult twice a 
year, and, the rate of growth of the first stage larvaj to be very slow . 
The earlier estimate of five years for the larval stage of A . obscurus is 
considered to be approximately correct. Mesnil (11), who studied a 
number of wireworms in France, found that all seemed to have lengthy 
larval stages, and the larval period of A . sputator L. was calculated to 
be three years. The growth rate of the earlier instars was found to be 
extremely slow . Fenton (4) found that the growth of two species of 
Melanot2cs was very slow during the first year of larval life and that, 
during that time, one moult took place. 

	

Conradi and Eagerton (3) give 
the average periods occupied by the different stages of Monocrepidiv.s 
vespertimts Fab. as twelve days for the egg, 305 for the larval, and 
thirteen for the pupal stages . In Hawaii (16) Monocrepidius exsul is 
thought to have a larval period of one year or more . 

	

Unfortunately no 
references are made to the growth rates of any of the larval ilnstarm~ 
of these two Monocrepidius species. 

B. DETERMINING LARVAL INSTARS. 
Various possible criteria for the grouping of larvee of Lacon 

variabilis were investigated during the course of the rearing work with 
a view to enabling definite determination of instars. These included, 
the following :- 

1. Length of larvoe . 
2. Greatest width of ventral mouth parts. 
3 . Antennal segment ratios, and other mouth part measurements_ 
4. Width of head capsule. 
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5. Time of feeding of an instar . 
6. Appearance of an instar prior to an ecdysis. 
7. A peculiarity in the shape of the first instar. 
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The results which were obtained are discussed under these headings, 
and this is followed by a brief discussion of Dyar's Law in its application 
to the larvac of L. variabilis . A short account is also given of similar 
work which was carried out to sonic extent with the other species found. 

During the last three quarters of 1931 approximately 1,200 larval 
specimens of L. variabilis were taken from cane fields ; of these 306 were 
used for rearing purposes, and 219 adults were obtained from them 
between October and the end of that year . 

Length of Larvae . 
Numerous measurements of length were taken at monthly intervals 

during the rearing of the larva. (Table I.), but apart from serving as a 
general guide to the probable stage of development they were of little 
value. 

	

The chief result accruing from this rearing work was the correla-
tion of the larva with its correct adult. After length measurements had 
failed to provide a method for the working out of the details of the larval 
life with the degree of precision desired, further search was 1nade for 
c~°iteria suitable for the purpose, as outlined . 

Greatest Width of Ventral Mouth Parts. 
The ventral portion of the mouth parts of an Elaterid larva is a 

conspicuous structure situated in a large depression on the venter of the. 
bead Plate 1, figs . A and B) . 

This structure is formed by the .fusion of the stipites of the maxilla; 
N6tii tire mentunt (Plate 1, fig. E (a) ) . In some genera (e .g ., 13 . sp .) 
the mentum is quadrilateral and much longer than wide ; in these 
instances more of the cardines are visible when, the whole of the ventral 
mouth parts is retracted than is so with Lacon spp. and Heleroderes spp ., 
each of these possessing a triangular rrentum. A total of 229 l.arv e of 
different sizes was examined, and it was found that these could be 
grouped according to the greatest width of the ventral mouth parts, 
i .c ., the measurement (A-B) illustrated in fig. A of Plate 1. In a 
number of instances this grouping (Table II .) disagreed with the 
grouping as obtained when the same larva- were separated on the basis 
of length . The groups obtained by this means were well defined, there 
being no individuals with intermediate measurements which might. 
equally well be placed in two groups . 

	

During 1931 several larvae, which 
had just shed their skins, had been preserved with the. exuvim which 
had been found near them . The (A-B) (b) measurements of the 
mouth parts of these larvtn and their respective exuviae were taken, in 
the manner described above. Each exuvium measurement was within 
the limits of the group immediately preceding that into which a similar 
measurement of the correctly-related larva .fell . . 

(a) This drawing represents one section of a complete serial section of a sixth 
instar. The block was prepared by the double embedding in celloidin and paraffin 
(adapted from Guyer : Animal Mierology, Revised Edition, p. 64) of the instar 
immediately after ecdysis; the larva was completely white with the exception of the 
tips of the mandibles, which were brown. 

(b) For the sake of convenience the greatest width' of the ventral mouth parts 
i,7 termed the (A-B) measurement both in the text and tables . 



Lab . No. 

TABLE 1 . 

LENGTHS OF LARVX IN CENTIMETRES ; DATA BASED ON THE RECORDED OBSERVATIONS ON 306 LARVAI AND 3 PUPX, MADE DURING REARING WORK, 1931. 

DATES OF OBSERVATIONS. 

of 
and 

Lava 
Pupa . 

I I 
6th July 

i_ 

5th At g. 9th Sept. 28th Sept. Oct . Nov. Dec . Jan . 
(1932)' A 

P . 2 P.f . 

_ 

Adult 19th Ma'ly. 

- 

h 
ftj 
7 

L . 2 Length "58 p.n.c . pai .c . p .n .c . p.n .c. e . e. Adult (17th) 
Cm . D .C . n .e . B .C . D .C. Ex. f . Ea . f. a -9 cm. 1-2 cm . 7 

L . 19 . . 1-45 p .n.c . L7 e .h . n .e. e .h . n.e. D .C. P.f . (17th) d 
n .e . 1-6 17 1.-9 Adult (29th) 

L.23 . . 1 . 1 p.n.c . P.D .C. P .D .C . n. . e. e .h . e.h. n .e. P.f. (17th) 
I 

n.e. B .C . n .e . Ex . f . Ex . f. 17 Adult 
1-1 1 . 5 (24th) C 

L. 31 . . 1 . 0 D .C. p .n .c . n .e . n .e. e .h . n .e . D .C. P . f. (17th) H 
Ex . f . I e .h. Ex . f. Adult 

14 1~5 (30th) 

L. 40 . . 1 . 5 e.h. p .n .c . p .n .c . p .n .c . p.n .c. p.n.c. P .f. (12th) . . C 
1 . 6 Me. D.C. Me . D .C. D .C . Adulc 

1-74 (21st) O 

L.47 . . 1 . 9 P .D .C . p.n .c . p .n .c . Just i c.v.h . e .h . P . f. (17th) 7 e .h . B .C . B .C. cbanged 1-86 Ex . f . Adult 
Ex . f . 1-94 (22nd) C 

L.52 . . 1 . 1 P .D .C . p.n .c. p .n .c . e.v.h . p .n.c. e.h . P .f. (17th) 
D .C . n .e . B .C . Ex f Adult 

1 . 1 1-4 1-5 1-7 (21st ) H 
L 70 -77 ( e . I Ex .f. e.h . e.h . e .h . p.n.('. P.f. (27th) Adult. e .. l 

I 1-2 1-3 16 B .C . (8th) 
L .81 1 . 9 e .v .ll . n .e . p.n .c. p.n.(. P.D .C . In a cell P.f. (12th) . . . . C 

Ex .f. p .n .c . n .e. n .e . n .c . Adult 
1-9 (17th) 

L.87 . , 83 h .e . p.n .c. n .e. n,e . e.v .h . 1-7 e .v .h. I P .f . (17th) 
N 

Ea .f. D .C . 1-6 Adult 
1 . 0 i f (29th) r~ 



L . 9o 

1 "9 Just 
changed 
Ex .f . 

e.v.h . 

ex .h. n .e . 
1"9 

1 .9 I n .e . 

D.C. 

J ..st 

D.C . I D.C. 

ex .h . 2-0 

1 . 6-2. 1 . 

P.f . 2nd 

I P.f . Adult
BLh) 

(10th) 

p .n .c . - probably no change ; 

	

n.e., e ., e .h ., e .v .h . - not eaten, eaten, eaten heavily, or eaten very heavily, of potato tuber since last inspection (fresh potato tilbe" supplied after every inspection) * Ex .f. = exuvium found ; P.f. = pupa found. 

L . 120 . . Taken from 
field 27th 

May 
1 " 6 

Ex .f. 
1 " 9 

e .N .h. 1 . 9 
Ex .f . 

1-6 

changed 
n .e . 

Ex.f . 

Nearing an 
ecdSsis 

e .-' .11 . 
1-9 

Adult 
(15th) 

i P.f . (urn) 
Adult (8th) 

I I 
A 

Ls . 140 to Taken 10th p.n.e . 1-6 to 1-7 I . . P.I. (17th) . . 
145 July D.C. Adults 

1-7 (loth to z 25th) 

L . 152 . . 1 . 3 Ex .f. I e .v .h. Ex .f. e .v.h. i 
PAdult (21st) 

c 
1 . 5 1 6 

L . 1.61 . . 1"9 p .n .c . P.D .C . P.D .C. p .nx . P .f. (2nd . . . . 
n .e . n .e . I n .e . n .e . Adult (10th) 

L. 205 . . 1 " 9 p.n.c. e.v.h . P .f. (2nd) . . ~ . . 
D.C. Ex .f. Adult (10th) 

L. 230 . . 2-1 p.n.c. 
2'0 

p.nx . p .n .c . Adult (17th) . . . . 
C 
y 

n .e. n.e. n .e . G 
L . 255 . . Taken 27th e.h . 13 e . e. e .v .h. e.v .h . P .f. (8th) 

Jt :ly 1 . 6 Ex .f. Adult (10th) 
very small 1 .6 

L . 256 . . Very small e.h. 1" 0 e . ex.h . e.,-h. P.f . (18th) . . 
O 

1'45 Adult (20th) x 
Ls . 295 to Taken 14th Adtlts(17th- . . . . 301 Oct .-i" '-' 
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TABLE IT.-MOUTH PART MEASUREMENTS OF SIX GROUPS of LARvaE . 

In December, 1931, and January, 1932, approximately 1,000 eggs of 
L. oariabilis were obtained from adults bred from larva- during 1931 
and from other adults collected in the field. From these eggs many 
1arv.T emerged and were used for rearing purposes. With the rearing 
apparatus in use at that time the majority of the extivUE from the 
younger instars could not be recovered from the soil in the rearing jars . 
However, the (A-B) measurements of 179 small instars were taken ; 
at the time of measurement some of those larvaro had just emerged from 
eggs . Again, grouping could be effected, and the details are given in 
Table 11T. ; obviously groups J and K contain larva similar to those 
represented by groups A and .B respectively of Table 11 . It would 
seem, therefore, that any larva of L. variabilis can be placed, according 
to its (A-B) measurement, into one of eight groups . 

TABLE TTI.-MOUTH PART MEASUREMENTS OF FOUR GROUPS OF LARVA. 

The percentage loss by death in rearing young larvoe up to the 
fourth group (Group K of Table III.) was exceptionally heavy during 
1932 . Varying environmental conditions were tried, and when a suit 
able set; of conditions was .found, 134 larva were reared from eggs to 

Group . 
Number of 

Larvae 

GREATEST WIDTH OF VENTRAL MOUTH 
(in 

PARTS . 
mm.) 

Measured. 
Minimum. Mean . Maximum . 

A . . . . . . 5 -35 -38 -40 

B 10 -47 52 -54 

68 -63 -(i8 -70 

D 60 -79 -83 -86 

E 
I 

29 
I 

-96 -99 1-03 

F 57 1-12 1.-15 1-24 

Total 229 

Group . 
?Number of 

Larvae 
Measured. 

GREATEST WIDTH OF VENTRAL MOUTH PARTS . 
(in mm .) 

Minimum. Mean. Maximum . 

G 89 -161 " 163 -167 

x 50 -21 -23 -28 

J 27 -35 -38 -40 

K 13 .a_7 -53 54 

Total . . . . I 179 . . . . . . 
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TABLE 1V . 
(A-B) MEASUREMENTS AS DETERMINED FROM THE RECORDED OBSERVATIONS OF 134 LARVX, . 

ECDYSES OBSERVED . 

L1 . 1, L1 . 3, and L1 . 6 are larva from eggs of adult L1 . 

	

L22 only, represents more than one female confined in the one cage . 
zL-) 2 days ; in many instances the date is exact . 
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f Larva with (A-B) measurement of . . 12 iii . 65 .79 29 iv . -79 " 98 1 vi. -98 1 " 14 1 x . 1-14 116 x . 
"65 on 8 iii. 

Larva with (A-B) measurement of 20 ii. -54 " 67 8 iii . -67 -84 1 v. -84 1-03 21 vi. 1-03 1-24 30 x . 1-24 14 x . 
-54 on 16 ii . 

Found 24 ii . . exuvium with J2 iii . -47 -63 -63 " 79 1120 on an 
(A-B) measurement of -35 ; on 

10 iv . -79 25 v. -98 29 vii . -98 1 xi . 1-2 16 xi . 

27 ii. (A-B) measurement of 
larva was "47 

. . . . . . . . 25 iv . "65 -82 6 vi . -81 "98 4 vii, -98 1 " 16 23 xi . 1-16 7 xii . 

Larva with (A-B) measurement of 19 ii . " 53 "67 4 iii . "67 "84 15 iii . -84 ( Pupa ) . . . . . . 

~ 

, . , " 29 iii.a 
"53 on 18 ii . " , 

. . . . . . . . 24 ii . -65 -80 4 iii . " 81 -98 . . , . . . 126 iii . 1 . 16 9 iv.~ 

Two ecdyses recorded . (A-B) 30 iv. -51 -65 4 vi . "66 -81 26 viii. -81 "98 7 x . -98 1-12 24 xi . 1-12 10 " :ii . 
measurement 12 iii. (Ex. -26) (L. 
39) ; 28 iii . (Ex . B9) (L . 51) 

Eedyses recorded on 12 iii . (Ex. "237) . . . . . . 1 v. "63 "82 1 vi . -82 1-02 28 vii . 1-02 1-25 14 xi . 1 " 25 29 xi . 
(L. -373) 

Larvm with (A-B) measurement of 5 v. " 51 -63 18 vi . " 63 " 79 1 ix . -79 -98 1 x . -98 1-15 12 xii . 1-15 Found 
-51 on 28 i% . Adult, 

8 ii . 
1933 

Larvm with (A-B) measurement of 20 iii . " 50 " 65 10 v . " 65 -86 5 vi . -86 1-03 20 iii . 1-03 1-20 9 i . 120 24 i., 
-51 on 8 iii . 1933 1933 

Recorded anecdysison20ill. (Ex.-25) 24i . . " 51 -65 1 v . " 65 -84 1 vi . -84 " 98 .30 vii . -98 1-16 26 x . 1-16 10 ai . 
(L . " 39) 

Larva with (A-B) measurement of 25 v . "49 " 65 26 vi . -65 -86 24 viii . " 86 -98 26 x . " 98 1-20 25 xi. 1-20 9 xii . 
-49 on 15 v . 

Larvm with (A-B) measurement of 14 iv. " 49 -63 5 v . " 63 " 81 6 vi. " 81 1 "03 24 vii . 1-03 1"20 26 x . 120 9 xi . 
-49 on 1 -v . 

Larvae with (A-B) measurement of . . . . . . 5 iv. " 65 " 82 24 v. " 82 1 "03 103 1 " 17 28 x . 1 "17 11 xi . 
" 65 on 29 ii? . 

Recorded the ecdysis (Ex. " 25) . . . . . . 4 iii . -67 -82 30 iv. -82 -98 1 vii . " 98 1"14 14 xi. 1 "14 30 xi. 
(L. -37) 1 

F O 
F O 

a 

6 

O 
d 

a 

L1 . 1 8 i . 16 i . -163 

Ll . 3 8 i . 16 i . -162 

Ll, 6 8 i . 16i -166 

L2 . 2 10 i . 18 i. -167 

L2. 3 10 i . 18 i, -161 

L2. 5 10 i . 18 i . " 163 

L2 . Al 28 i. 6 ii. -167 

L2 . 26 1 ii. 9i . 161 

L22 . 11 29 i. 7 ii, -164 

L22 . 17 29 i . 7 ii . -164 

L22 . 18 29 i . 7 ii . -165 

L22. 22 30 i . 8 ii . " 163 

L22. 23 30 . 8 ii . " 163 

L22. 26 8 ii. 16 ii. -161 

L7. A8 1 ii. 9 ii. -161 
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adults . Each larva was watched carefully, and the necessary measure-
ments of both larva and exuviurn were taken after all the later eedyses 
(Table IV.) . It now seems apparent that at least the last five larval 
instars of L. variabilis can be recognised by referring the measurements 
of the greatest widths of their ventral mouth parts to Table II . During 
this year (1932) larvw in different stages were taken from the fields 
at intervals and reared to adults (Table V.) . This was done mainly 
for two purposes-firstly, to obtain additional evidence along the lines 
utilised in Table IV . ; and secondly, to compare the development of the 
larva, reared in the laboratory, from eggs to adults, with those living 
under field conditions during various portions of their existence . 

Between December, 1932, and -November, 1933, with a better know-
ledge of the environmental conditions desired by the smaller instars, and 
with more suitable rearing apparatus, 107 larva were taken through 
from eggs to adults . In 49 instances a complete set of eight larval 
exuvia for each specimen under observation was obtained and the larval 
and exuvial (A-B) measurements were recorded as in Table V1_\ . 
In other instances all occasional exuvinrn was missed out ; however 
(A-B) measurements taken of all exrtvia found, and also of the related 
larva, were in accord with what would be expected after a, study of tlic 
recorded observations of which a. portion are set out in Table \'I .\ . 
There now seems to be no doubt that there are normally eight instars in 
the larval life of L. variabibis, and that any larval specimen of this 
species can be given its correct "instar number" by referring the 
measurement, in millimetres, of the greatest width of its ventral mouth 
parts to the eight distinct groups of Tables II . and III . 

As in previous years a small proportion of the larva behaved in a 
manner similar to No . L2 .3 . of Table IV., i.e ., pupation was reached 
after less than eight larval moults, and in four instances a complete set 
of six larval exuvia for each specimen was recovered . 

	

In each instance 
the (A-B) measurement of the final larval exuvium corresponded to 
that of a larva in its sixth instar . When there are only six instars 
during the life of a larva, any resulting adllt is invariably a small. male . 
As in 1932 observations were made on numerous specimens collected in 
the field ; records of such are very similar to those recorded- in Table V . 

In compiling the tables for this article from records of observations 
on larvaireared from eggs in the laboratory, no references have been 
made_ to those instances when only one or two eedyses (with necessary 
measurements) were recorded of any larva, which, for some reason or 
other, were not taken through to pupation . The inclusion of such 
records would easily double the "ecdysal" measurements similar to those 
of Tables IV'.-VIA ., and it would be rnerel

' 
\ " added evidence in favour 

of the points which these tables already demonstrate . 

Antennal Segment Ratios and Other Mouth Part Measurements . 
Roberts (16), when describing the first larval instar of an 

Agriotes sp ., points out that the third, or supplementary segment in 
an antenna is longer than the conical ventral process at the apex of the 
second, but that this difference is much less in the mature larva? . At 
this stage it is also much longer in proportion to the whole antenna 
than in the older larva. When working with L. variabilis it was found 
to be very difficult to measure accurately the true lengths of the seg111ents 
of the antenna (see Plate 1, fig . D .) . 

	

Each segment can be wlthdraNII, 
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wholly or partly, into the one preceding it and the whole antenna may 
be withdrawn into the head capsule . The same difficulty is encountered 
«Then attempting to measure some of the mouth parts and their appen-
dages . The maxillary palps may telescope wholly or partly and the 
clististipites (Plate l, fig . A ., d2s .) and appendages connected with 
them may be withdrawn into the stipites ; the - Inentuln may house the 
prcinentlnn . It is considered that the use of antennal segment ratios 
for distinguishing the different instars is attended by too many 
difficulties . Table VII . gives the ratios, obtained after many measure-
ments, of the lengths of the antennal segments for all larval instars,-
all measurements having been brought to a. common denominator . 

Measurements were made of the distance from the tips of the 
mandible to the condyles, but quite often when the larger instars are 
Rearing the completion of stadia, the tips of the mandibles become worn, 
<is also do the processes of the nasale . 
TABLE VII.--ANTENNAL SEGMENT RATIOS . IN THE COLUMN DEALING WITH 

THE SECOND SEGMENTS THE UPPER FIGURES REPRESENT THE LENGTHS 
OF THE SEGMENTS WHILE THE LOWER FIGURES RELATE TO THE CONICAL 
PROCESSES AT THE APICES OF THE SEGMENTS . 

Drawn from permanent mounts . 

DESCRIPTION Or PLATE 1 . 

Lacon rariabilis Cand . 
A." Ventral 

e., cardo X 24 . 
B. Ventral view of head showing ventral mouth parts in situ 
C. Dorsal view of full-grown larva X 3. 
D." Antenna of sixth larval instar X 60 . 
P7 .' Transverse section through head region 

stipites of the maxilla. M., meutum ; st ., stipites ; 

month lxirts . Dis., dististipites ; st ., stipites ; m., nrentum ; 

X 24. 

showing menturn -fused with the 
ma ., mandible ; a., antenna X 60 . 

I nsta r . 

SrGDIENTS or ANTENNA . 

First . second . Third . 

First 6 0 14 
10 

Second. 16 I l:i 16 
12 

Third . . . . . . 26 20 20 
15 

Fourth . . . . . 40 28 24 
18 

Fifth 54 38 27 
19 

Sixth . . . . . .I 70 46 30 
20 

Seventh 90 58 34 
21 

Eighth 110 68 40 
22 
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Width of the Head Capsule. 
In all probability this measurement could have been utilised in 

determining the instars of L. variabilis had no other criterion been of 
outstanding value. Measurements of the widths of the head capsules 
are not as accurate as those of the ventral mouth parts, as the capsules 
may be ruptured during ecdyses. Furthermore, the comparatively 
compact nature of the ventral mouth parts (see Plate 1, figs . B. and E.) 
does not allow of their losing shape when being measured in exuvi,,e, 
whereas the empty moulted head capsules tend to flatten, with consequent 
increase of width. When dealing with living specimens, the accurate 
measurement of the ventral mouth parts is much more easily carried 
out than that o£ the head capsules. Measurements of the head capsules 
of each instar are such that, where v = greatest width of the ventral 
mouth parts, and h = width of head capsule, v = kh, k being a constant 
which closely approximates to .60 for any specimen of any larval instar 
of L . variabilis . 

Time of Feeding of an Instar . 
During 1931, when length measurements only were determined, it 

was apparent that feeding was not continuous (see Table .1 .) . Later it 
was observed that, in the continued presence of vegetable material and 
suitable soil moisture, a L. variabilis instar feeds voraciously for a short 
period immediately after an eedysis and does not feed again during that 
stadium. As examples Nos. 4, 5, 30, and 33 of Table VIA. may be 
cited. Nos. 30 and 33 were in the final larval instar by the middle of 
May, Nos. 4 and 5 by the end of May ; Nos. 30 and 33 pupated in late 
October and early November respectively, but both had finished feeding 
by the first week in June while Nos. 4 and 5 had finished feeding by 
the third week in June . At all times, from May to November, vegetable 
material and suitable soil moisture conditions were present in the jars 
containing the larvm in order to encourage the feeding of this particular 
instar. If either of the two environmental factors governing feeding is 
unfavourable immediately after an eedysis the larva will ingest soil, but 
if suitable conditions are provided at a later stage during the stadium, 
the one large feed of vegetable material will be taken. In addition to 
the effect on the time of feeding, variations in these environmental 
conditions have an effect on the measurable length of an instar . 

Appearance of an Instar Prior to Ecdysis. 
Prior to ecdyses all instars become torpid, their general shape and 

colouring changes, and in many instances the measurable length is 
increased. The body segments may assume the appearance of a. short 
string of tightly-strung broad-ended beads, with indentations here and 
there in the lateral and ventral regions. The general colour is paler 
than that of the normal active larva, . In this pre-ecdysal state a larva 
may exist for periods ranging from two days (smaller instars), to as 
long as two months (last larval instar) . This distinctive appearance of 
the instars before ecdyses, and their heavy feeding immediately after 
ecdyses, when conditions are at all suitable, were of considerable help 
during the rearing work of 1932-33 in enabling us to place within a few 
days the dates of some of the ecdyses of the smaller and moderately-
sized instars. 

A Peculiarity in Shape of the First Larval Instar . 
It was found that the larvm of L. variabilis do not assume the 

specific shape of the ninth abdominal segment until the second instar 
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(see Plate 2, figs . C, D, and E), and as a result the'first instar can 
be separated from all other larval instars on the basis of the shape of the 
ninth abdominal segment alone. 

Discussion. 
Concerning the use of head width measurements Imms (7) states :-

"Dyar has shown from observations on the larval instars of twenty-eig-lit 
species of Lepidoptera that the head-width follows a regular geometric 
progression in successive instars. 

	

Since the head is not subject to growth 
during a stadium it is possible, by means of accurate measurements, 
to determine whether ecdysis has been overlooked during life-history 
studies ." 

	

During the past few years some workers (a) have attempted 
to apply Dyar's Law to other orders of insects, not only as a. means of 
determining whether an ecdysis has been overlooked or not during life-
history studies, but also in some instances for the purpose of estimating 
the number of instars in some particular species. 

	

The procedure usually 
adopted is to measure accurately the widths of the head capsules of a 
sufficiently large random population and then arrange the measure-
ments in an ascending order, of magnitude. Measurements are neat 
divided into well-defined groups, if possible, and the mean of each 
group calculated . The possibility of these means advancing in 
geometrical progression is then investigated and as much rearing work 
as possible is carried out. 

This procedure has been followed in dealing with L. variabilis with 
this exception, that for greater convenience and accuhawy, the greatest 
widths of the ventral mouth parts (v) were measured instead of the 
widths of the head capsules 

	

(h) 

	

(v = 0.60 X h, see page 56) . 

	

In 
Table VIII . are set out eight groups, together with means, &c., and it 
is demonstrated by the measurements taken during the rearing of larva' 
from eggs to adults, that each group represents an instar . 

	

In compiling 
this table all data as shown in Tables II . and III. are used in conjunction 

(a) Metcalfe (12) found that the head measurements of 887 specimens of a 
random population of S'itod-repa panicea L. fell into two sets of groups, 
the growth ratios of which approximated to two, geometric series ; it is suggested 
that these two sets represent sexes. No satisfactory conclusions with regard to the 
number of early instars could be reached owing; to the inadequate number of larva, 
obtained. 

Miles (13) found that in the Tenthredinidie studied by him growth and 
development appear to be more complicated than in the hirvx of Lepidoptera first 
reported by Dyar. Sex differentiation is considered to render the larval growth of 
the later instars irregular. 

Prebble (14) found that the larval growth rate of three bark-beetles conformed 
satisfactorily with Dyar's Law. One species has four larval instars and the other 
two species three. 

Andrewartha (1) measured the head widths of 147 larva of Otiorrhyams 
cribricollis Gyll. It was considered that the grouping of these measurements, 
together with some relevant circumstantial evidence, demonstrated that there are ten 
instars in the larval life of 0. cribricollis . For this species Dyar's Law was found 
to hold good when applied to the average head width of an instar . From this work 
Andrewartha concludes that "we now have a reliable method for determining the 
number of instars in the life of soil-inhabiting, leaf-mining, and other inaccessible 
larva. °" The actual application of the method together with direct evidence shows 
that, so far as L. variabilis and several other species of Elaferidoe~ are concerned, the 
above conclusion is not altogether correct. The application of Dyar's Law, in its 
entirety, to- the average head width' of successive instars seems to have some 
limitations. 
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with similar measurements of the larva? represented in Tables IV ., 
and VIA. Front 'cable VIII, it will be seen that the means of the 
groups representing the last seven larval instars are very approximately 
in regular arithmetical progression with a colnlnon difference of -15 to 
-16 (theoretically -153) . 

Grou ps 
I{epresenting the 
Larval 1'nstars. 
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TABLE VIII . 

OBSERVED . 

A-73 Measurements in mm . 

Minimnnl . Mean . Maximum. 

* . .?:3 has been taken as the first term and 1-15 as the last . 

Common 
Difference . 

CALCULATED .* 

Common 
Difference . 

Table VII3 . indicates that the (A-B) measurements of the last 
seven larval instars of a single larva are also approximately in regular 
ahithinetical progression ; for this table the same examples of larval. 
records as given in Table VIA. are used, together with some from 
Tables TV . and V. The first larval instar is well separated from all 
other instars, both o11 the shape of its ninth abdominal segment and on 
the isolation of its (A-B) measurement when those of all instars are 
placed in a regular series . 

Other Species of Elateridae . 
By the method of grouping the (A-B) measurements of a random 

larval -population, and then using the information. as a guide in rearing 

DESCRIPTION OIL PLATE 2. 

Locon assns Cand . 
A.* First larval instar ; dorsal view of nintli abdominal segment X 60 . 
B. Full-grown larva ; dorsal view of ninth abdoininal segment X 72 . 

Lacon variabilis Cand . 
C.* First larval instar ; dorsal view of nintli abdominal segment X 60 . 
D.* Second larval instar ; dorsal view of ninth abdominal segment X 60 . 
F. Full-grown larva ; dorsal view of ninth abdominal segment X 15 . 

Drawn froln permanent mounts . 

1 . . -161 163 -167 

--23 
-067 

Mean. 

3 . . . . 21 .28 -23 
-15 -153 

3 . . . . -35 

3
8 -40 -383 

i -15 -153 
4 . . -47 -53 I -55 I -537 

-15 -153 
63 68 -70 .690 -I -16 -153 

ti . . . . 79 I -84 -86 -843 
-15 -153 

7 . . . . -96 -99 1-03 I :997 
.1F, -153 

S . . . . ,1-12 1-15 1'26 1-15 
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work, it was found that with Heteroderes cai"inatus Blbn . (a), 
Heteroderes cairnsensis Blbn ., five other Heterodei~es species, Lacon 
humilis Er., Lacon lateralis Schw., and seven other Lacon species, each 
group represents an instar . Further, the means of the groups (with the 
exception of those representing the first larval instars) for each species 
advance approximately in arithmetical progression. As with L. variabilis, 
so with all the above-mentioned species, the specific shapes of the ninth 
abdominal segments are not assumed until the second larval instars. 
The ninth abdominal segments of L. lateralis, H. carinatus, and 
11 . cairnsensis are illustrated in Plate 3 (figs . A to F'), while L. assirs 
("and. is similarly treated in Plate 2 (figs . A and B) . This species 
has been reared from the egg up to the third larval instar and over the 
last two larval instars, and there is every indication that the larval 
growth of L. asses, as expressed by the, increase of the (A-B) measure-
uients of successive instars, is similar to that of the other Lacon species 
with which more complete rearing work has been carried out. 

Hyslop (2) in his drawings of the first and last larval instars of 
Monocrepidius lividus illustrates and draws attention to a difference in 
shape of the ninth abdominal segments which is similar to that found 
in many of the species mentioned in this article . 

Some observations have been made on two species of larva (of the 
yellowish semi-flattened type) the adults of which have not been even 
generically identified . One here termed B Sp.a and the other Y sp . 
(commonly found when chipping in some of the hillside country around 
Mackay) behave, in so far as growth of the last five larval instars are 
concerned, in a manner similar, to the Lacon species, and Heteroderes 
species. 

	

The smaller instars of B sp . and Y sp . have not been studied. 

No species with the cylindrical type of larva have been studied in 
detail . The (A-B) measurements of twenty-four cylindrical larva', 
of the same species taken from rotted wood could be placed into four 
distinct groups ; the means of these groups approximated very closely 
to an arithmetic progression. Exuvial measurements taken as the larva? 
were reared to adults (four obtained) indicate that each group represents 
an instar. 

Times of feeding of all the Lacon species, all the Heteroderes 
species and B sp . are similar to that of L. variahilis as described on 
page 56 . 

C. LARVAL STADIA. 

Lacon variabilis . 
As climatic conditions play a great part, both in the variation of 

the larval stadia of L. variabilis and in the incidence of this pest in 

(a) The writer is indebted to the British Museum for the identification of H. 
cariouatus, H. cairrtsensis, L. variabilis, L. asses, L. latera:lis, and L. Wmilis. H. 
carvnatus is listed as Monocrepidius in Master's Catalogue (1886) (according to, a 
communication froin II. Hacker, Queensland Museum), and specimens of H. cairu-
sensi.s are labelled Monocrepidius cairnsensi.s in the Bureau collection at Meringa. In 
Coleoptera of North America (1883) Leconte and Horn state : "The genus Hetero-
dercs, adopted by Candeze, appears to be untenable and heterogeneous ; our species 
are therefore referred to Mortocrepidius." 

a The British Museum authorities identify this species as Gen. (?) (near Athous) . 
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different years (10), fig. I has been inserted for the purpose of giving 
some idea of the climatic conditions prevailing in the P,Iackay district . 
Although there are large variations in rainfall in different years, the 
usual climatic sequence is a wet season of varying intensity between 
December and March, moderate winter rains, and a comparatively dry 
spring followed by thunderstorms in early November . 

Many field observations made during 1932-33 indicated that, in 
general, the behaviour of the larvw of L. variabili& in the rearing jars in 
the laboratory during those years, very closely resembled that of the 
larvue under natural field conditions . 

	

For the purpose of discussing the 
stadia of larvea under natural conditions, the larvoe may be divided into 
three classes according to the period of the year during which pupation 
takes place, together with the period of oviposition of the eggs, from 
which the larvoe emerge . These three classes are-(a) Those which 
emerge from eggs deposited durnig the period November-February and 
which pupate in the following October to January ; (b) Those which 
emerge from eggs deposited in November-January and which pupate 
in the following March to April ; (c) Those which emerge from eggs laid 
by adults from "b" class larvae and which pupate in the following 
November to January. 

Tables IX. and X. present a record of the larval stadia of forty-eight 
"a" class larva; reared during 1933 . It is considered that these tables 
illustrate the normal growth rate of the larva under the usual climatic 
conditions of the Mackay district (see fig. 1) . 

	

The true average length 

TABLE IX.-STADIA Or LARVAL INSTARS DETERMINED FROM THE RECORDED 
OBSERVATIONS ON 53 LARVIE, 48 BEING " a " CLASS AND 5 " b " CLASS. 

Laboratory 
STADIA (1N DAYS) Or THE LARVAL INSTARS. 

Complete 
Number of - 

- Larval 
Larva. 1st . 2nd. 3rd. 4th. 5th. 

I 
6th. 7th. 8th. Period . 

4 7 14 24 30 32 53 20 164 344 

5 8 12 28 9 25 51 50 155 338 

12 12 20 34 15 31 34 39 148 333 

26 6 7 8 13 22 12 44 37 149 

30 9 10 17 14 26 28 43 168 315 

33 11 20 22 16 24 20 38 180 331 

35 7 7 15 36 25 20 69 158 337 

37 13 21 11 17 30 39 39 127 297 

39 14 11 17 30 39 39 25 123 298 

41 7 37 20 30 34 21 42 142 333 

62 12 20 11 13 
I 

16 35 31 169 307 
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of the larval period of these forty-eight specimens was 3148 days . 
During 1933 a total of 102 "cc" class larva reared from eggs to pulnh 
spent an average of 302-2 days in the larval state . The forty-eight 
larva of Table X. are included in this nluuber, some of which hatched 
from eggs deposited fairly late during the November-February period . 
During 1932, 128 "a" class larva spent a true average of 2794 days 
in the larval state but, as Tables IV . and VI_~ . indicate, in 1932 a. 
greater proportion of the observed larva; were hatched from eggs 
deposited in January or early February than was the case in 1933, when 
many of the eggs used for rearing purposes were obtained in November 
and December . 

In 1932, six out of 134 larva reared from eggs oviposited durinn1 
November-Jaimary pupated during the following March and April, 
\vllile in 1933, five out of 107 behaved similarly . During the two years, 
the minimum larval periods of these "b" class larva were fifty-seven 
days for those passing through six larval stadia only before pupation, 
and sixty-eight days for those with eight larval instars . Another "six 
larval Instar" specimen required 161 days to complete its larval life . 
When the stadia of these "b" class larva are compared with those of 

DESCRIPTION OF PLATE 3. 
Lacon lateralis Schwarz. 

A. I`nll-rovnl lairva ; dorsal view of ninth abdominal segInent X 1i5 . 

B.- First larva! instar ; dorsal view of ninth abdominal segment X 60 . 

Heleroderes car'inatus Blbn . 

C. . Full-grown larva ; dorsal view of ninth abdominal segment X 15. 
D.' First larva i Instar ; dorso-lateral view of ninth abdominal segment X 60 . 

HeteToderes tail--mensis Bllm. 

f7 ., Full-grown larva; dorsal view of ninth abdominal segment X 1.5. 
1%* First larval Instar ; dorso-lateral view of ninth abdominal segment X 60. 

Larval Instar . 
Minimum. Mcan . Maximum. Standard 

Deviation. 

1st 0 9 . 5 14 2-73 

2nd 7 14 , 9 37 6-16 

3rd 11 18 . 9 34 4-82 

4th 13 20-2 31 8-48 

501 16 28-2 
I 

39 7-16 

6tli 20 32-8 53 9-78 

70 20 38-2 69 121.1 

8th 119 1520 180 1667 
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"cc" class, as in Tables IX. and X., a shortening of some of the stadia is 
evident. Of course the last two stadia exhibit the greatest actual reduc-
tions, but not always the greatest proportional reductions . 

The "c" class larwe are considered to be even more rare in the field 
than are the "b" class larvT. This is to be expected (see Section D 
and fig . 1) as the normal elima.tic conditions militate against the survival 
of the smaller instars. In the laboratory many of the adults from 

NOV DEC. JAN. FEB. MAR. APR. MAY JUNEJULY AUG. SEPT. OCT. 
PLATE 4. 

Mean monthly rainfall, in inches, and mean 9 a.m . shade temperatures at the 
Mackay Sugar Experiment Station for the twenty years 1910-1930, both inclusive, 
but with 1918-an abnormal cyclone year-excluded. 

"b" class larvw do not oviposit except under such an artificial condi-
tion as increased temperature. It is an easy matter to take the larvae 
which emerge from eggs so obtained over the first four or five larval 
instars, provided the temperature is kept up and suitable soil moisture 
is provided ; under normal environmental conditions the mortality 
percentage is very high, although once a larva reaches its fourth or fifth 
larval stadium it will survive under normal conditions . Comparing the 
:stadia of "c" class larvae with those represented in Tables IX. and X. 
it will be found that generally speaking the earlier stadia are consider-
ably lengthened at the expense of a very noticeable shortening of the 
later ones . 

It is impossible to state definitely whether a small larva found in 
the field in August or September is in the "a" or "c" classes as it may 
be an "a" class larva from an egg deposited in late January or February, 
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which during. its early larval life experienced unfavourable environ-
mental conditions . As "c" class larva? are considered to be so rare, it is 
usual to place any small larva; found in the field during August and 
September into the "a" class, but this classification may be proven to 
be incorrect if the larva- are reared to pupation . As in the "b" class 
so some "c" class larva pupate at the end of the sixth larval instar, 
but this has never been found to occur when dealing with any larwe 
known to belong to the "a" class. 

	

If "a" class larvoe are kept over the 
winter in soil with suitable moisture and at the mean shade temperature 
for October (79 .7 deg. F., see fig . 1) they pupate as early as June and 
never later than August ; there are always eight larval stadia . 

On the 27th July, 1.933, thirty larva in their eighth instars were 
taken from the field. Fifteen were placed in a chamber kept at 
approximately the mean shade temperature for October, and all had 
pupated by the 20th August . The second fifteen were reared under 
normal conditions (i .e ., similar to the conditions experienced by the 
other fifteen except for the increased temperature), and these pupated 
in late October and November . 

Adults of L. variabilis have, collectively and sometimes singly, a 
rather lengthy laying period-collectively from October to February 
for the majority, and from March to April, for a very few. The vast 
majority of adults appear in November and early December ; the pupal 
stage is approximately fourteen days and the adults do not. remain long 
in the pupal cells . The first oviposition usually takes place at about 
three to four weeks after the emergence of the female adult. Irrespective 
of the exact time of oviposition within the November-February period, 
and the environmental conditions subsequently encountered by the larvT, 
pupation takes place either in the following May-April or October-
January. 

	

There is no "hang-over," and even all "c" class larvm pupate 
not later than the January following the May-April during which they 
had emerged from eggs . 

In addition to environmental conditions, some physiological 
difference in their make-up may be responsible for the fact that some 
larva- pupate at the end of their sixth larval stadia and some pupate 
before the winter, after passing through eight larval stadia . 

Other Species of Wireworms . 
Under Mackay conditions the following species normally have egg, 

pupal, and larval periods of very similar length to those of L . variabilis, 
viz.-Heteroderes carinatus, H. cairnsensis, five other Heteroderes 
species, Lacon humilis, L. lateralis, seven other Lacon species and B. sp . 
These species also pass through larval stadia in a manner similar to 
L. variabilis, i.e ., the earlier stadia are short compared to the last one 
or two, especially the final one. Many specimens of all these species are 
to be found in the fields or in grass lands in either of their last two 
larval stadia by July-August, although they do not pupate until 
September-February . The majority of adults of L. variabilis are to be 
found in suitable places in the field in November and early December . 
However, this is not so for some of the other species ; B sp . is found in 
the adult stage in largest numbers as early as the middle of October. 
Adults of H. cairnse-nsis are often found in large numbers with any 
early appearing L. variabilis adults . Adults of H. carinatus, the other 
Heteroderes species, L. humilis, L. lateralis, and other Lacon species are 

5 
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to be found in greatest numbers during the wet season (January acid/or 
February) . L . lateralis is usually the species of Elaterid adult most 
common during the latter end of the wet season ; L . assns also appears ill 
greatest numbers (luring the wet season . The earlier larval stadia of 
this species are also short as compared to the final one . Specimens of 
two of the unidentified Lacon species have pupated leaving exuvi,,e with 
(A-13) measureinenis corresponding to those of large which fave not 
reached their secom1 last larval instors . 

D . TECHNIQUE . 
Obtaining and Hatching the Eggs . 

From most species eggs were obtained by placing feiuxle adults in 
glass jars (see below) which were two-thirds filled with soil of moisture 
of about one-half that of the "sticky point "(a) . 

	

Potato tuber was some 
times supplied as Lacon variabilis adults all([ those of some of the other 
species gnaw it . Eggs were hatched either in the soil in the jars iii 
which the females had been confined, or singly in soil in the receptacles 
to be used for rearing the larva; during the smidler instars . 

n the matter of distinguishing the female adults from males, size 
is often of considerable help ; for all species with which the writ( , r dealt 
the smaller specimens were invariably males and the larger ones were 
females . Adults of L . variabilis were examined in more detail than 
those of other species, and in this species the very small adults are 
males, the large ones are females, and those of medium size may be 
either male or female . External sex differences are more definite in the 
pupal than in any other stage ; they are manifest or( the venters of the 

PLATE 5. 
Ventral views of eighth and ninth alxlominal segments of Lacon varlabilis hupm : 

Q and d X 15 . 

ninth abdominal segments . The sex difference ill L . variabiliiis pupa, 
as illustrated in fig. 2 is similar to that for all fleteroderes species 
and Lacon species examined by the writer . 

(a) E. S. West defines the "sticky point" as the moisture content of the soil 
expressed as per cent . oven-dric(1 soil, when the kneaded soil inriss just. fails t(> rulhere 
to external objects. (Observations on Soil Moisture and Water Tables in an 
irrigated soil at Griffith, New South Wales, 1933 .) 

When any of the soils used in all of the wireworm work was considered to be in 
a state of good tilth, it was found that the moisture content was at abort ono-half 
the "sticky point." 
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Four-ounce glass jars with metal screw caps were used as cages in 
general rearing work with most of the species, but for some of the species 
with larger larva- (e.g., Agrypnus .mastei°si Macl.) larger jars of the 
same type were found to be necessary. Each larva was kept separately 
in a jar two-thirds filled with soil on which was placed, cut surface 
downwards, a piece of potato tuber ; for larva- known to be carnivorous, 
scaraba~id larva; were supplied instead of potato tuber. When dealing 
with the larger larval instars of all species, the soil moisture in the 
rearing jars was kept at a little nuclei- one-half the "sticky point" for 
the soil used . 'l`he older larval instars of all species can withstand 
considerable drying out of the soil . 

Some writers (S and 11) have pointed out that it is a relatively easy 
matter for the older wireworms of the species studied by them to adjust 
themselves to most unfavourable conditions and still survive, but the 
smaller instars are very susceptible to changes in environmental condi-
tions. Lane (S) used this fact in formulating' a control for Lvdios 
pricinimus Horn, var. noxins Hyslop . 

The writer found it impossible to rear the wireworms, with which 
he was concerned, from eggs to adults without a knowledge of the 
environmental conditions desired by the younger instars of the different 
species. Younger instars of the different species might need very 
different conditions for their survival and normal development. For 
example, take the case of L . variabilis and II. cariuatus . The larv~e 
of the former species, if they are to survive and develop normally, must 
have excessive soil' moisture during the lives of the small instars. 01) 
the other hand, at the same room temperature, and under similar condi-
tions, the small instars of H. carivah<<s cannot live ; a moderately moist 
soil environment is needed in this instance . Ordinary drain pipes, sunk 
into the ground to a depth of 2 feet 6 inches and with brass gauze fixed 
to the lower ends, were at times also used as cages. 'these were filled 
with soil up to the level of the ground surrounding the pipes and, as 
far as practicable, the soil conditions inside the pipes were made similar 
to those of the surrounding soil . 'these pipes were placed in well-
drained land and as a result it was found that they could not be used 
for rearing L. variabilis from egg's to adults under natural weather 
conditions, whereas they were, under similar conditions, quite suitable 
for this purpose so far as H. carirnatiis was coneerned.a 

	

Larva' of these 
two species are the wireworms most commonly found in cultivated cane 
fields in the Central Queensland mill areas. 

During 1932, by dint of keeping the soil in the rearing jars at 
approximately its "sticky point" during the lives of the younger 
instars, the rearing of L. var'ia'bilis from eggs to adults was found to be 
a comparatively easy matter . Also, by providing the necessary eoudi-
tions for the younger instars of most of the species of the geucra 
Heteroder'es and. Lacon, and B sp ., fairly satisfactory data concerning 
their larval lives were obtained . 

	

During this year (1932), However, very 

a A preventive control (9) of I, vaiiabilis has been developed, and has proved 
very satisfactory where topographical and economic conditions are such that the 
necessary drainage can be done efficiently. This control is based on field observations 
and, the fact that, more so than any other species of wireworm inhabiting cultivated 
cane fields in the Central Queensland sugar areas, the young instars of 7,. variabilis 
needs excessive soil moisture for their survival . 
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few of the smaller exuvia; were recovered from the soil in the rearing 
jars . Attempts to rear the young wireworms between pieces of damp 
filter paper, or in small pellets of soil between pieces of damp filter 
paper, were not successful ; under these conditions no larvae survived . 
During December, 1932, and during 1933, very small instars were 
successfully reared by using small salve tins (1 inch in diameter by 
inch deep) as cages. By the help of the facts reported in Section B. 

(pp. 44-60) and inspections every second day, it was possible to recover 
most of the small exuvin~ from the soil in these "salve tin" cages (for 
L. variabilis see Table VIA.) . When larva were in the fourth or fifth 
stadium they were removed from these small cages to the 4-oz . jars . 

Pupae were seldom affected if removed from their pupal cells . When 
a pupa was found it was placed in a depression in the surface of the soil 
(after it had been pressed down) in its rearing jar. The final larval 
exuvium was very often found attached to the posterior end of a pupa 
from a larva of the semi-flattened yellowish type . Attachment is 
usually made by strings (mostly intima of the traehete) which have 
become entangled with the barbed spines at the extremity of the pupal 
abdomen. 

As mentioned in Section B, four adults were obtained from 
twenty-four larva taken from rotted woods. Whilst collecting these 
larv.e it was observed that some were feeding on the internals of larvae 
of the tenebrionid Uloma westwoodi Pasc . ; when in captivity for six 
months their environment consisted of broken-up rotted wood, kept 
damp . As food they were provided with any wood-inhabiting tenebrionid 
larvie available. 

Measuring the Greatest Width of the Ventral Mouth Parts. 

For this purpose use was made of a micrometer eye-piece and 
objectives of three different powers . Calibration was such that with 
objective (a) 4.25 divisions on the eye-piece scale equalled 0.2 innl ., with 
objective (b) 3.0 divisions equalled 0.7 mm., and with (c) the measure-
ments were in millimetres direct . When working with L. variabilis 
objective (b) was used for all instars, while for specimens of first 
instars set in slides, objective (a) was also used . 

Whilst being measured the living larvae were held on the microscope 
stage between two glass slides (for the larger instars) or between a 
glass slide and a cover glass (for , the very small instars) . 

Summary. 

1. The reliability of larval length, antennal segment ratios, head 
width, and the greatest width of the ventral mouth parts ((A-B) 
measurements), as criteria for determining larval instars of Lacwa 
variabilis are discussed. Evidence collected during the rearing of this 
species from eggs to pupa, demonstrates that any of its larval instars 
can be recognised by the greatest width of its ventral mouth parts. 
The application of Dyar's Law to this species is discussed. The (A-B) 
measurements of a random larval population can be divided into well-
defined groups of which each represents an instar . When the means of 
the groups representing the last seven larval instars are arranged in 

order of magnitude, it will be seen that they advance in arithmetical 
progression. The (A-B) measurements of the last seven larval instars 
of a single larva are also approximately in arithmetical progression. 
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There are normally eight larval instars in the life of L. uariabilis, but 
a small percentage of the larva: of this species pupates at the end of six 
larval stadia . The first larval instar is distinguished front all other 
instars, both by the shape of its ninth abdominal segment and the 
isolation of its (A-B) measurement when such measurements of all instars 
are placed in a regular series . 

2. By the procedure of grouping the (A-B) measurements of a 
random larval population, calculating the means of the groups, and 
using the information as a guide during rearing work, it was found 
that for seven species of Ileteroderes and for nine other Lacon species, 
each group represents an instar . Further, the means of the groups. 
(with the exception of those representing the first larval instars) for 
each species advance approximately in arithmetical progression. As in 
L. variabilis so in all these species the first larval instars are easily 
distinguished from any other instars. 

3. The distinctive appearance of any instax prior to ecdysis and the 
feeding habits of the larvte under certain conditions were of practical 
help in placing to within a few days the dates of some of the eedyses 
of the smaller and moderately-sized larva-. 

4. The larval stadia for L. variabilis are given ; under Mackay 
conditions larval growth is usually more rapid during the earlier stadia . 
The larval growth rates of several other species of Lacon and several 
species of D-eteroderes are similar to that of L. variabilis . 

5. Technique used by the writer in rearing some wireworois is, 
described. In this connection it should be noted that the critical point 
in the larval period of all the species with which the writer had to deal 
is the early instars. 

	

In the rearing of the larva from first larval instars 
to final larval instars, success was dependent upon providing the small 
instars with suitable environmental conditions . The early instars of 
different species may require, for their survival, quite different 
environments . 

Thanks are due to Mr. Robert Witch, Chief Entomologist of the 
Department of Agriculture, for his courtesy in making available the 
services of Mr. I. W. Helinsing, to whom credit for the preparation of 
the excellent illustrations is due. 
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PLATE 6. 
Large white baeoners raised under grazing conditions on Mr. C. B. Peter Bell's 

Maroon Homestead Farm . 
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Buffalo Fly Control in North. 
West Queensland. 

N this article it is proposed to outline the methods adopted in North-
West Queensland in an endeavour to check the eastward movement 

of the buffalo fly . But before. considering control _measures it is 
proposed to briefly discuss other features which will prove of interest 
to readers . 

For the purpose of this article it is proposed to discuss the subject 
under the following headings :- 

1 . The History of Buffalo Fly introduction to Australia . 
2 . A summary of the life history and the habits of the fly . 
3 . Methods of control and a description of the machinery in 

operation in North-West Queeixslaiid . 

Historical . 
The lnrffolo fly (Lyprrosia exigua) is a biting blood-sucking fly 

closely related to, but distinct from, the horn fly (Lyperosia irritavs) 
NA,hich has caused such devastation in North America and the I3awaiian 
Islands . 

It is thought that it first entered Australia froln Melville Islaiid, 
reaelmig the mainland with the first introduction of buffaloes in 1825 . 
'l'hree years later, iii 1828, buffaloes were shipped to the mainland of 
Australia, and it . i s thought that from that time the fly first made its 
~rplwarance in lite Norilierir Territory in the vicinity of Darwin . With 
the gradual grmvtlr of tlu , pastoral industry the fly= has grown into 
prominelwe, and iii 1912 Dr. Gilruth, the then Administrator of the 
Northern Territory and a Veterinarian, officially announced that tile 
fly was existexii there and might assume serious proportions . Since then 
marry ,eienlific observers have referred to the fly in reports following 
expe : rieiwe in the Northern Territory . 

For some nnknowii reason the buffalo fly for a considerable time 
remained localised iii the vicinity of Darwin, but o!' recent years, possibly 
on aceourit of the fly having more fully adapted itself to changing 
conditions and environm.exit, it has spread alarmingly, and the northern 
pastoral country of' Western Australia, the Northern Territory, and 
parts of Queensland are threatened with invasion . Already, North-West 
Queensland is -feeling the effects of the buffalo fly invasion, and . not 
that alone brut also the inconvenience which necessarily must follow in 
its \\- akc, the observance of regulations enacted to control the movements 
of Cattle . 

Strange as it may seem Queensland was the last State to be invaded, 
axed this is possibly explained by the fact that little movement of cattle 
took place into Queeiisland from the -Northern Territory along the 
coastal stock routes where conditions of temperature and moisture are 
favoilra .ble to the propagation and spread of the buffalo fly. Most, in 
fact all, movemments of stock took place over the Tableland country of 
the Northern Territory, entrance being made to Queensland at the Lake 
Nash Crossing gate, some distance south of Camooweal . 
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PLATS 7. 
General view of spraying plant at Kajabbi. 

PLATS S . 
Side view of plant at Kajabbi, showing the boarded race, top reservoir tank, 

lower mixing tank, and right centrifugal pump . The engine is housed beneath 
the tank stand. 
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In crossing this long stretch of high open country, which experiences 
particularly cold snaps during the season in which cattle travel, it has 
been found that the buffalo fly tends to desert travelling stock. This is 
so since the optimum conditions of temperature and moisture are 
non-existent . Perhaps another factor has assisted to shield North-West 
Queensland from invasion earlier, and that is the roughness of the 
country on the Northern Territory border near the Northern Coast, 
which prevented natural movement of cattle in an easterly direction . 

However, whether it Nvas non-adaptation to Queensland conditions 
or natural barriers which temporarily arrested the buffalo fly, we arc 
now faced with the fact that the whole of the cattle and dairying 
country of Northern Queensland is in jeopardy, and only the constant 
vigil of those in authority, assisted by the pastoralists themselves, call 
hope to check its fast movement eastward . 

The Gulf country of Queensland, and particularly the low-lying 
coastal belt, is favourable country for the development of buffalo fly, 
since optimum conditions of temperature and moisture prevail, and the 
northern coast is thus considered the possible portal through which 
the rich and wealthy east coast is threatened . 

Life History and Habits of the Fly. 
hi the Netherlands Indies the buffalo fly feeds on the bloed of cattle, 

including zebus, and other races of native cattle, and also bufaloes, 
but not as far as is known on any other animals . 

In Northern Australia, however, the fly attacks buffaloes, cattle 
of all kinds, horses, mules, donkeys, and in cases of gross infestation 
it may elect to attack man. 

	

Respecting cattle, it has been noted that it 
prefers bulls to bullocks, or cows, and perhaps dark-coloured beasts are 
more frequently selected by the fly, but it is certain that fine-haired 
sinooth-coated animals are more frequently the subjects of attack than 
the long-haired and coarse type . In gross infestation, however, neither 
of these factors is of importance . 

The female lays her eggs in bovine manure, the eggs being deposited 
in the cracks and crevices of fresh fieces . Here the stages of the life 
cycle are gone through, the egg developing into the larva, the larva to 
the pupa or cocoon, and finally the adult or imago stage is reached . 
Murnane, who made investigations for the Commonwealth Government 
on the buffalo fly question in North Australia, has stated that the entire 
life history may be completed in nine days . Hence, under suitable. 
conditions, it is seen that commencing with a small infestation, a dross 
infestation could soon be experienced . 

The adult fly is a slender insect, i)ietallic grey in colour, and about 
half the size of the common house fly . This is contrary to the opinion 
that I have heard voiced by many people who suppose the insect to be 
of large proportions, possibly because of the name . But the name is 
only indicative of its original host, the buffalo, and has no bearing on 
its size whatsoever . It can be easily distinguished from the small bush fly 
so commonly found in the Gulf country. The small bush fly is black 
in colour, whereas the buffalo fly is much lighter in colour . When 
feeding on cattle the glistening wings are held projecting upwards at an 
angle from the body . When disturbed it rises quickly, but just as 
rapidly returns to assume its characteristic poise of outstretched wings . 
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PLATE 9. 
The spraying race from the entrance . 

PLATE 10 . 
The loading race at Railway Siding . 
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Under natural conditions it favours certain parts of the body behind 
the poll and the base of the horns, the withers, the lumbar region, and 
low down in the sheltered portions of the flanks and ribs . Undoubtedly 
these protected parts are favoured since they are inaccessible to the 
continuous switch of the tail . 

Upon careful examination the most striking feature of the fly is its 
proboscis, which forms a rigid tube-like prominence somewhat swollen 
at the base, and this is forced through the skin of the host like a needle . 
A pair of finger-like palps lie along the side of the proboscis. Frequent 
and heavy rains reduce the number of Lyypcrosia in the field by washing 
out the dung pads and malting them unsuitable for the larvae . Long 
dry periods desiccate the pads so quickly as to render them unfit for the 
developing larva. Under either of these conditions, the incidence of the 
fly decreases. 

Seasonal Incidence . 
The buffalo fly has a seasonal incidence, its numbers increasing 

enormously with the advent of the rainy season, which in North-West 
Queensland usually extends over the months December to March or 
April. By the end of the wet season and for' a short time afterwards 
the fly is present in gross numbers. The conditions existing in July 
and August are not so favourable to its propagation, so it is found that 
in these months when the cold weather appears the fly infestation is at 
its lowest . With . the rising temperatures onwards, until December, it 
will remain at the point of lowest infestation., but again with the onset 
of the wet conditions the incidence reaches its maximum. 

Effects of Infestation. 
When suddenly exposed to gross infestation, cattle have been 

observed to exhibit intense "fly" worry, evinced by restlessness, constant 
;switching of the tail, and tossing of the head . 

	

On the other hand, cattle 
reared in infested country appear to gather a tolerance to the attack 
of the flies, although upon heavy infestation the worry is noticeable . 

However, the fly exacts its toll in the quantity of blood that is drawn 
during feeding. When flies are present in countless thousands as they 
sometimes are, the loss of blood must be quite considerable, and the 
consequent loss of condition great. 

	

What condition is lost by this means 
it is not possible to estimate . Furthermore, the constant irritation and 
the endeavours of the animal to allay the irritation by rubbing against 
trees and other, objects often. leads to the formation of raw granulating 
wounds about the jowl and dewlap, and as in the case in many Hereford_ 
cattle, at the medial canthus or the inner corner of the eye. 

There is one redeeming feature of the buffalo, fly infestation and 
that is its seasonal incidence. It has been stressed that the fly is present 
in greatest numbers during and for a short time after the rainy season . 
At that time the grass is green and luxuriant, and with plenty of feed 
the strain on the growing animal is not so heavy. With the dry season, 
May to December, the infestation is at its lowest ebb, and it is fortunately 
at the time when the beef animal in the north is hard pressed to exist. 

Methods of Control. 
In the light of the experience gained by scientists the world over, 

it has been realised that the control of pests of all descriptions offers 
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PLATE 11. 
13ullocks in the spraying race with plant working. Note the sprays above and' 

below the animals on both sides. 

PLATE 12 . 

The Leichbardt River, at Kajabbi, from the railtivay bridge, North Qlueensland . 
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nuinerous obstacles. This has been found to be the case in instances where a less active subject than a, fly has entered into the picture, hence, 
remembering that the buffalo fly is a winged parasite, proved to be capable of flying a distance of 30 miles, the right thinking man can readily understand the difficulties which present themselves in devising methods of control . 

-Not only in Queensland has the difficulty been appreciated. Western 
Australia too has met similar obstacles, but in Queensland the difficulties 
are far worse. 

In Western Australia it was early realised that a great risk was 
encountered in bringing cattle from the buffalo fly infested areas of the 
West and East Kimberleys to the south-west corner of the State, where 
the State's finest dairy farms are centred. 

	

Hence, a scheme was devised 
whereby cattle before shipment at the port of Derby were subjected to 
treatment with a substance which experiment proved to be lethal to the life of the fly, i.e ., when coming in contact with the fly, it killed . 

	

This 
has proved successful insofar that the fly has not reached Fremantle, 
where cattle are unloaded since the institution of spraying facilities at Derby. 

	

But it must be remembered that the time taken for steamers to 
reach Freemantle from Derby is some ten days, and furthermore, owing 
to the presence of pleuro-pneumonia in the Kimberleys, it is compulsory 
to transport all cattle by sea, and during that sea voyage strong tivinds 
and cold conditions are encountered . 

In Queensland, the position is a more complicated one. The only 
practicable exit from the buffalo fly infested areas is overland, and 
although similar methods of control to those employed in Western 
Australia have been used, it has been frought by tremendous difficulties . In short, a plant has been erected at a. suitable spot, Kajabbi, which 
place is at the railhead at the terminus of the main stock route from 
infested area . Here cattle are subjected to treatment with a solution 
known to be lethal to the fly upon contact. Although the solution used 
is found to be lethal on contact, unfortunately experiments to date have 
failed to reveal a substance which on application has any lasting 
repe llant action . Hence the position is that cattle, when once sprayed 
and placed on trucks, are subject to reinfestation with buffalo fly which 
choose to desert cattle still remaining in the receiving ,yards . Thus 
it is seen that the secret of handling cattle at the railhead is their 
expeditious trucking and their removal from the scene of operation in 
a thoroughly wet condition . It is thought that this difficulty has been 
overcome by the use of long hoses with an adjustable nozzle with which 
cattle on trucks are sprayed a second time, and their removal is made 
immediately after the second. treatment. 

Description of Plant at Kajabbi. 
The loading of cattle at Kajabbi involves their passage through a 

long race leading from the drafting yards to the trucks . For the actual 
spraying, a specially boarded-in race is used, 108 feet in length, and 
provided with slide gates at its entrance and exit . The spray itself 
consists of three lines of 11-inch galvanised piping, one line placed 
overhead and two laterally-each running the whole length of the 
spraying race . These pipes are fitted with jets placed at 3-foot intervals, 
the lateral pipes being about 20 inches above the floor level, and the 
floor is concreted . The jets on the lateral pipes are set at an angle of 
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PLAT:, 13 . 

Rugged bank of the Leichhardt River, North Qucenslaud . 

PLATE 14 . 

Gregory River, near the crossing, Gulf Country, North Queensland . 
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45 degrees. Those on the overhead pipe are set to force the fluid in a. 
direction straight down. 

The fluid is forced through the pipes by means of a centrifugal 
pump driven by a petrol engine, and the jets capable of throAving- a cLejlse 
mist spray, which satisfactorily saturates each beast, the top sprays 
effecting the wetting of the backs and heads and the lateral jets the 
bellies and legs . Approximately 2-.', gallons of solution are used for each 
beast. Cattle are passed into the race to its full capacity, and the pump 
set in motion, and the animals retained in the race for the minimum 
length of time to assure complete wetting. Following this the exit door 
is opened and the animals set in motion, whilst the jets are still in 
action . When the last beast leaves the race, the pump is cut off, the 
exit door closed, and the race refilled for the treatment of a second 
crush full . 

Water is conserved in a 1,000-gallon reservoir tank, and is run into 
a 400-gallon capacity mixing tank, which is directly connected with the 
spray pipes. 

It has been found that the plant at its present working capacity is 
capable of handling cattle as fast as it is possible to truck them, animals 
being confined in the spraying race for only three-quarters of a minute . 
The daily truckings are entirely dependent upon railway facilities, and 
the fact that trucking must finish in time to enable inspections to take 
place prior to nightfall. 

Results of Spraying . 
After spraying it has been the practice to make a series of inspections 

of cattle trains en route to their destinations . Fat cattle trucked to the 
east coast meatworks were subjected to as many inspections as possible 
during transit . In all instances the first examination was made at the 
spray, the second 30 miles distant, and the remainder at varying distances 
along the line . 

It is pleasing to note that at no time following the double treatment, 
i.e ., in the crush and with hoses on trucks, was buffalo fly found to be 
present. In many instances dead flies were recovered from beasts after 
the first treatment in the crush. 

Treatment of Manure on Trucks . 
When it is remembered that the female buffalo fly lays her eggs in 

the cracks and crevices of fresh manure, it is apparent that provision 
had to be made for the efficient disposal of manure . Where possible, 
destruction was carried out by treating used trucks with superheated 
steam at a minimum pressure of 160 lb . to the square inch . This method 
was made possible by the utilisation of a railway engine fitted with 
steam pipes attached to the steam box. 

On occasions this most efficient device could not be availed of . 

	

In 
such instances all trucks were treated with a concentrated borax 
solution . 

Horses and Camels . 
Although bovines are the favourite host of the buffalo fly, it was not 

lost sight of that horses and camels are subject to attack . Consequently, 
,similar treatment was applied to horses and camels leaving buffalo fly 
infested areas. When in small numbers it was not necessary to pass 

6 
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PLATE 15 . 
Lawn Hill Creek, Gulf Country, North Queensland . 

PLATE 16 . 
On the Smithbourne River, Gulf Country, North Queensland . 
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PLATE 17 . 
The Byrue River Crossing, Gulf Country, North Queensland . 

PLATE 18 . 
Vehicular ferry crossing the Norman River at Normanton. 

PLATE 19 . 
The wharves at Norinanton, Gulf of Carpentaria, North Queensland . 
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them through the race, and in fact the race was scarcely suitable for highly-strung horses or the long-necked camel. However, it has proved satisfactory to resort to their treatment with hoses only, in which case it has been found quite efficacious . 

Conclusion . 
In conclusion it must be emphasised that the matter of buffalo fly 

control is by no means an easy one . It must be remembered that the 
fly is a winged insect capable of flying considerable distances, and 
conditions in the Gulf country are suitable for its propagation. 

The co-operation of all sections of the community concerned in 
those areas is essential if a legitimate attempt is to be made to hold the 
fly in check. 

VALUE OF FODDER CONSERVATION. 
Pew dairy farmers in Queensland can claim that their cows are better butter-fat 

producers in times of drought than in seasons of plenty. Not many would be 
prepared to believe that it could be done, but Mr . Ben O'Connor, the veteran 
Australian Illawarra Shorthorn stud breeder, of Emu Creek, Colinton, has proved it 
more than once by following a few conanonsense rules in farming. 

The secret, he says, is, fodder conservation . Mr. O'Connor is one of Queens-
land's most successful breeders of Australian Illawarra Shorthorn cattle, and this 
success he attributes to the strict observance of three rules : The buying of only the 
very best stock ; liberal feeding ; and the conservation of fodder, so that production 
might be maintained during the driest spell. 

"In the first place," said Mr . O'Connor, "a, cow that is not worth the best 
feed that can be grown is not worth keeping. Unfortunately, there are to-day too 
many dairy farmers in this State who have not yet realised that a low butter-fat 
producing cow is as expensive to maintain as a heavy yielder. There are just as 
many who refuse to look ahead and conserve for those inevitable droughts." 

When Mr. O'Connor commenced dairying in the Brisbane Valley twenty-seven 
years ago lie decided that the only way to succeed was to start off properly . The first 
task was to select a herd that would give a profitable return . This he did by 
travelling far and wide, visiting all the leading studs until he eventually acquired 
pedigreed stock of the highest quality, going so far as to pay up to ninety guineas 
for heifers. The result is that to-day Mr . O'Connor has a milking herd equal to any 
in the State. His fifty cows have returned him as much as £200 in one month. 

This breeder severely culls his stock, so that quality will always be maintained . 
He is a firm believer in feeding his cows in stalls on lucerne chaff and inaize meal, in 
addition to grazing them on lucerne, oats, and prairie grass. 

Over 100 acres of Mr . O'C'onnor's property is cultivated for lucerne and maize, 
and any surplus growth is stacked for future use. Feeding in times of drought, 
under those conditions, is not much more expensive than in good seasons, and it is 
his experience that stock do better and give heavier yields. 

Mr . O'Connor is one of the State's most successful dairy stock exhibitors . 
lie claims the distinction of having won more champion group honours than any 
other breeder in the State. 

	

Between the years 1920 and 1929 his Australian Illawarra 
Shorthorn group was undefeated, and another outstanding performance was the 
winning some time ago of the champion group, open to all breeders, at the Gympie 
Show, for a prize of £100 . This was carried off by Mr . O'Connor after his cattle had 
won the event three times out of four . On the fourth occasion the group wa,s 
runner-up. 

The noted Charm of Glenthorn was one of Mr . O'Connor's cows . This beast 
had over twenty championships to her credit, including the State honour at the 
Royal National Show, where she also secured the State butter-fat production champion- 
ship, retaining the title for some time, only to be beaten by the present holder, Elsie 
IV . of Oakvale, who is her herd mate . This breeder's herd of fifty cows has repeatedly 
given a yield of 200 gallons of mills daily.-"The Queenslander." 
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Queensland Weeds. 
By C. T. WHITE, Government Botanist . 

Gomphrena Weed (Gomphrena decumbens) . 
Description.-An erect, much-branched annual herb mostly about 

l . foot to 18 inches high, with a fairly stout tap root, and often rooting 
at the loN-N~ermost nodes. Stems in the upper or younger parts covered 
with numerous fine white hairs, which disappear almost entirely from 
the lower or older parts. Leaves somewhat elliptic (obovate-lanceolate) 
in outline, 4-inch long, tapering at the base into a short leaf-stalk or 
petiole, smooth above, hairy beneath . Flowers white, borne in oblong 
or somewhat globose heads, z-4 inch long and 

	

inch across, lengthening 
in seed to spikes 1-.̂;,-2 inches long . Individual flowers -1 inch long, com-
posed of five white, semi-transparent, pointed perianth segments, 
surrounded at the base by a dense covering of long, white, silky hairs, 
each flower subtended by a bract and bracteoles, the former much 
broader and shorter than the latter, but sharply pointed . Seeds dark 
chestnut brown, smooth and rather shiny, round and flattened, 1 line 
in diameter . 

Distribution.-A native of Mexico and Tropical America, now a 
naturalised weed in several tropical and subtropical countries . It is 
reported to have first made its appearance at T'ownsville about three 
years ago, having been noticed in a spot where some circus elephants 
had been feeding. It is now, however, very common along the whole 
coastal belt, and I have seen it as far inland as Torrens Creek. 

Common Name .-I have not heard a common name applied to it . 
Botanical Name .-Gomphrena from Gomphroena, a name used by 

Pliny for some plant of the same family (Amarantacem) from, grapho 
I write or paint, in allusion to the highly-coloured foliage . 

	

Some plants 
allied to the present one are much grown in gardens on account of their 
coloured foliage, e.g ., Alternanthera, .Amarantus, Iresine, &c . ; decnmbens 
Latin. for decumbent or reclining-in botany decumbent means reclining 
in the lower part, the upper part ascending or erect . 

Properties.-The plant is probably quite a good fodder, though 
reports from different parts of the State regarding its palatability for 
stock are very conflicting . Stock on the whole would probably reject it 
or eat it only in limited quantities when plenty of other feed was 
available . 

Eradication .-So far as I have observed the N,,eed is not a particil-
larly aggressive one, and does not call for any special means of 
eradication . 

Botanical Reference .-Gomphrena decu)nbens Jacq . 11ort. Schcenb . 
t . 482. 

Acknowledgments.-I am indebted to the Director of the Royal 
Botanic Gardens, Kew (England), Sir A. W. Hill, for the specific 
determination of this plant. 
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PLATE 20 . 
GomrrxrENA WEED (Gomphrena decumbens) . 
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Season. 

The Peanut Industry. 
A SOUTH BURNETT CO-OPERATIVE ENTERPRISE. 

D OMINATING the whole town is the imposing storage and treatment 
plant of the Queensland Peanut Crowers' Co-operative Association 

-that is the first impression of a visitor to Kingaroy, a thriving centre 
of the South l3nrinett, one of the most productive provinces in Australia . 

The first season in which peanuts were grown to any extent for 
~coinlnercial pin-poses in Australia was 1924, and the crop was practically 
all grown in Queensland, which is now regarded as the State most 
,suitable for peanut cultivation . Very small quantities of peanuts are 
grown in the Northern Rivers district of New South Wales and also in 
Western Australiat and the Northern Territory, but about 80 per cent . 
of the total Commonwealth crop is produced in the South Burnett 
district of Queensland, with Kingaroy as the centre of activities . 

A marketing board was created in 1924 at the instigation of the 
peanut growers of Queensland. This board was formed under the 
primary Producers' Organisation and Marketing Acts to have jurisdic 
tion over all peanuts grown in Queensland for sale ; and it has done 
much to foster, extend, and stabilise this industry . The following 
figures will show how the industry has increased under the control of 
the Queensland Peanut Board :- 

Crowers. Acres. Tonnage. Value of Crop . 

The production in 1928 and 1929 seasons was more than could be 
absorbed in the CormnonAvealth, and, as exporting was not profitable, 
this led to a restriction of areas in 1.930 in an endeavour to bring the 
industry baek to normal conditions . 

I £ S . d . 
1924 . . 100 691 231 10,657 10 8 

3925 . . 86 450 1.42 
I 

7,024 0 9 

1926 . . 250 3,000 827 38,418 4 2 

1927 . . 358 6,500 2,246 79,711 0 5 

1928 . . 557 11,500 2,886 I 107,930 13 8 

1929 . . 387 5,500 3,618 116,400 9 1 

19 :30 . . 250 2,300 727 25,773 12 6 

1931 . . . . 428 5,000 2,673 103,334 13 9 

193 :5 . . 21.6 2,000 551. 18,788 13 10 

1 ;133 . . :307 2,700 1,205 38,255 4 8 

,[934 1!i~tRriftteB 5`)0 10,000 3,000 
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In 1928 the growers tool ; advantage of the Primary Producers' Co-operative Association Acts in order to forum the Queensland Peanut Growers' Co-operative A~4sociation Limited, and at the same tune growers levied themselves at the rate of mod . per 11) . of peanuts in order to provide storage and treating machinery. The levy was first deducted by the Queensland Peanut Boai°d from the final payment on the 1927 

crop and handed by the Board to the Association . 

PLATE 21 . 
A view of Kingaroy from top of the peanut growers' silo, looking towards Mount 

Wooroolin, a beautiful park reserve left in its natural state. 
Little more than thirty years ago the site of Kingaroy was a cattle station 

paddock. It is now one of the most solid farming centres in Queensland . 

Bulk, storage, equipped with the most modern machinery known 
for the treating of peanuts for marketing, was erected at Kingaroy 
at a cost of £55,000, the Queensland State Government guaranteeing 

PLATE 22 . 
Members of the Queensland Peanut Board (left to right) .-Messrs . N. J_ 

Christia,nsen (chairman), C. F. Adermann, A. G. Whiting, L. Cain (Government 
representative), and N. A. Nielsen. 
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75 per cent . of the loan . The balance was raised from the 1927 levy ;. 
supplemented by the issue of preference shares in the Qtiueensland 
Peanut Growers' Co-operative Association Limited . The storage 
capacity of the silos is 2,800 tons ; while in a. long shed known as the 
Dump, a further 1,200 tons can be stored, making a total storage 
capacity of 4,000 tons . The machinery consists of several cleaning 

PLATE 23 . 
Silo, Dump, and Office of the Peanut Growers' Co-operative Association at 

Kingaroy . The storage capacity of Dump and Silo is 4,000 tons . 

PLATE 24.-A PEANUT FIELD, SOUTH BurNETT, QUEENSLAND . 
Probably no other district in Australia can surpass the record of the South 

Burnett in rapid settlement and development, and the relative volume of wealth 
production . 
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PLATE' 25r-A PROMISING PEANUT CROP NEAR, KINGAROY. 

In peanut cultivation, as with other field crops, South Burnett farmers have 
established high standards in agriculture. 

PLATE 26.-PEANUTS STOOKED READY POP. THE THRASHER, SOUTH BURNETT. 
From Nanango to Goomeri and from the western slopes of the coastal range to 

the Bunya Mountains are belts of rich vine jungle land, alternating with stretches 
of fine forest country, containing extensive alluvial fiats along numerous tributaries 
,of the Burnett River. The natural agricultural richness of this region is 
supplemented by immense stands of hoop pine forests in the surrounding ranges . 
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machines which treat the nuts from the farm at the rate of 10 tons 
per hour or 6 bags per minute, and grading and shelling machines with 
an out-turn of 3 tons per hour . 

Until 1930 Queensland growers had been growing the Spanish 
variety of peanuts almost exclusively, but the Queensland Peanut Board 
undertook to supply also the Virginian Bunch variety for the roasting 
trade. In order to assist the Board in this endeavour, the Federal 

PLATE 27 . 

A Peanut Thrasher at work on a South Burnett Farm . 
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PLATE 28.-AT THE END of THE I3ARVrST . 

Peanuts are trucked direct from the thrasher to the silo . 



PLATE 29, 

Tiisicie the silo, Top conveyor and feed to bins, 

0 

C 

z 
G 

H 

r 
O 

z r r 



1
. 
J
U
L
Y
,
 
1
9
3
4

.] 

	

Q
U
E
E
N
S
L
A
N
D
 
A
G
R
I
C
U
L
T
U
R
A
L
 
J
O
U
R
N
A
L

. 
9
1
 

0
 

y
 N 

a 

W
 
W
 

H
 

m
 



PLATD 31.-CONVEYOR BAN'ns, t{INGAR01 PEANUT Silo . 

Vast bulk storage, equipped with modern maehivery, for the treatment of peanuts for marketing at a cost of £55,000, provide an 
excellent example of farmers' co-operative enterprise in (~ueenslaxnd, 
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Government granted an embargo from 1929 to 1930, but, unfortunately, 
more peanuts were imported into the ComlnonAvealth during the period 
1I% that embargo than during any corresponding previous period without 
an embargo . In 1930, the industry was granted an embargo for an 
indefinite time . 

The 1932 crop was spoiled by dry seasonal conditions in the peanut-
growing areas, with the result that there was a shortage of crop and the 
Board arranged with the Federal Government to permit merchants to 
import their requirements until the 1933 Queensland crop became 
available . A certain lack of confidence on the part of growers was 
responsible for another small crop in the 1933 season, and the Board 
had again to ask permission to import in order to allow the merchants 
to retain and supply their customers . This permis ion was granted 

and the Board, confident of the continuance of the Federal embargo, 
encouraged growers to plant heavily for 1934 season . The growers, 
accepting the Board's advice, planted heavily, and were greatly 
disturbed when the embargo was lifted in December, 1933, after 10,000 
acres had been planted . Since then, a very strong case was placed 
before the Federal Tariff Board for an increase in duty on peanuts in 
the shell . No decision has yet been given. on this question, but peanut 
growers consider it necessary that an increase should be granted in. 

7 

PLATE 32 . 
Final eleaning maehine, Eingnroy Peanut Silo . 
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order to stabilise the industry . Q;ueensland peanut groNvers have, to , 
date, been levied since 1927 to the extent of more than £37,000 and 
have honourably met all their obligations . In 1933 the Queensland 
Peanut Board employed 21 males and 156 females apart from the office 
staff, but this year, with a crop about three times that of last year, 
only 20 males and 90 females are employed. 

	

The lifting of the embargo 

PLATE 33.-GIRL GRADERS AT WORK, KINGAROY PEANUT SILO . 
In this work great skill is acquired, and the deftness of these cheerful workers 

is remarkable . The girls are mainly the daughters of district farmers, and represent 
fine types of Australian womanhood. 

PLATE 34.-TILE MOISTURE TESTER AND OPERATOR, KINGAROY PEANUT SILO . 
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may affect the grading staff principally, as these employees are engaged 
in the grading of the crop for, the roasting trade, that is, the side of the 
peanut industry which is concerned mostly with overseas competition 
on the home market . 

The wages bill of the Board and the farmers has in the past 
approximated £30,000 to £40,000 per annum, while manufacturers 
throughout the Commonwealth employ many hands and pay in 
accordance with the industrial awards of the different States . 

Despite the depression prevailing throughout the world, the peanut 
industry in Australia has continued to expand and sales kept increasing 
until 1932, a record year from the selling point of view, and has almost 
completely disposed of previous surpluses . 

In 1933 the Queensland Peanut Board opened a depot at Atherton 
to deal with the North Queensland crop, while, except in the period 
1931-1932, the Central Queensland crop has always been handled in 
Rockhampton. 

Visitors to Kingaroy are assured of a welcome at the silos which 
are evidence of the importance of the industry and its value as a factor 
in our rural economy. 

SOUTH BURNETT. 

95 

Probably no province in the whole Commonwealth has a greater record of rapid 
settlement than the South Burnett, of which Kingaroy is one of the major centres. 
This rich district extends, roughly, from the Bunya Mountains and the high lands 
rimming the Northern Darling Downs on the south to the Kinbombi Range on the 
north, and from the Coastal Range on the east to the Boyne River on the west . 

Thirty years ago it was mainly pastoral land, alternating with vast belts ~of 
dense vine jungle (miscalled scrub) or rain forest country. The jungle lands carried 
immense stands of hoop pine, and, in some parts, fair stands of red cedar. Round 
about Nanango and Coolabunia were the beginnings of closer farmilrg settlement . 
Tlie potential agricultural wealth of the district attracted settlers from other parts 
of Queensland, as well as from the Southern. States . Nanaugo, one of the oldest 
towns in Queensland, then a pastoral and timber centre, to which gold mining to a 
small extent was also a wealth contributor, took on a, new life . Kingaroy because 
a thriving terminus . Wondai was still a "one-horse" village. Murgon and Goomeri 
were merely names on the railway guide. Along the line new townships -were 
gradually taking form . 

To-day, Nanango (now a railhead), Kingaroy, Woudai, A9.urgon (an important 
railway junction), and Gooxncri are populous commercial centres of the rich South 
Burnett, famed far and wide for the quality, volume, and value of its da,irying, 
agricultural, pastoral, and timber production . Fine public buildings,, electric light, 
and golf links are common to every centre . Several have aerodromes, and one, 
Murgon, an aviation club . Good roads radiate through their tributary territories ; 
farms and towns are linked by telephone; and on every side are many evidences-
including high schools, convent schools, and rural schools-of great cultural and 
material progress . In every part of the district there is an air of definite, although 
strenuously acquired, prosperity. It is scarcely believable that such extraordinary 
development-the clearing and cultivation of such vast areas-is the work of a 
single generation . 

	

The South Burnett was the land of tlic young marl . Its pioneers 
are still comparatively young men, and in every branch of rural enterprise they have 
made their mark. Their dairy cattle and other live stock are represented in every 
important show ring. Their butter has gained the highest awards in State and 
hmpire competitions . Their maize is equal to any grown in Australia; and 'tlie,-
lrave established, and maintain, high standards in other branches ~of primary produc- 
tion for which district conditions are suitable . 

The soils of the South Buruett range from the ligliter loams to the deep, rich 
red and cocoa-coloured volcanic deposits of its ;jungle regions, and to the heavy 
black alluvia of its forest country. Added to all these advantages are a healthy 
climate and a wealth of scenic 'interest and beauty . 
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The Cultivation of Maize. 
By C. J. McKEON, Instructor in Agriculture . 

MAIZE is grown extensively in Queensland along the coastal areas 
and inland within the 30-inch rainfall region, the chief districts 

being Moreton, Wide Bay and Burnett, and Darling Downs, which 
among them usually produce over SO per cent. of the State's total crop . 
The next district of importance is the Atherton Tableland, which, due 
to the comparatively safe rainfall, has much the highest yield per acre 
over a number of years. 

	

It will be seen from this what a vast area of 
Queensland is suitable for the production of this crop, and also the wide 
variety of soils on which it is being successfully produced . 

Providing the rainfall is sufficient, and the land is naturally well 
drained, maize can be grown on any good quality soil, the alluvial flats 
found along rivers and creeks and the deep volcanic soils being particu- 
larly suitable for its growth . 

	

Good drainage is absolutely essential, for 
maize will not stand wet feet . 

It is one of the easiest crops to grow, and, unfortunately, advantage 
is frequently taken of this fact, and many crops are grown under 
conditions which would be fatal to many other crops. 

To get the best results maize requires a good soil, in which a 
plentiful supply of plant food is available, a, condition which can only 
be brought about by an early and thorough preparation of the land 
before planting, attention to the cultivation of the crop itself, and to the 
eradication of young weeds during its early growth . 

The land should be ploughed to a depth of at least 9 inches during 
the winter, and allowed to lie in the rough until the early spring . The 
action of the frost and rain will have a sweetening effect on the soil, and 
Will leave it in a mellow condition . 

	

In. the early spring the land should 
receive a. second ploughing, which, if possible, should be a cross plough-
ing. This should not be so deep as the first ploughing, and should 
be immediately followed by a harrowing and cross harrowing to work 
the surface soil into a nice fine condition . 

If a crop of weeds is turned under during the second ploughing 
planting should not be carried out for a few weeks at least to allow 
decomposition to take place. 

	

On land, which is not too heavy and moist 
this will be greatly assisted by rolling, as the rolling will consolidate 
the soil and cause the decomposition to take place much more quicldy. 
It will also at the same time make a good firm seed bed. Rolling should 
always be followed by a light harrowing . 

Preparation of Seed Beds . 
The preparation of the seed bed is one of the most important points 

in the production of maize, and no amount of after cultivation will 
undo the damage that has been caused by planting in. a badly prepared 
piece of land. 

One has only to see the difference, not only in growth but in the 
colour of the foliage also, between crops grown side by side, and where 
one has been sown on thoroughly prepared and the other on hastily 
prepared land, to realise how great the effect is . 
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Give the young crop a chance to become well established in a good 
seed bed-and by a good seed bed is meant not only a well-prepared one 
but one in which the young plants will not have to battle with a host of 
weeds-and the increased return will more than compensate for the 
extra time and labour spent. 

When to Plant. 
The best time to plant naturally varies according to the different 

districts . In districts which have a long growing season and a compara-
tively regular rainfall, this can be carried out whenever weather con-
ditions are suitable, from August to late December . 

Two very important points are-firstly, to choose a variety which 
is suitable for the district in which it is to be grown ; and secondly, to 
plan to have the crops tasselling at a time when there is usually a good. 
chance of getting rain . 

	

Maize mnst have moist conditions during tassel-
ling, and if hot dray winds occur during this period the pollen is 
destroyed and fertilization cannot take place. 

Seed should be sown in drills spaced from 3 feet 6 inches to 4 feet 
apart, nothing less than 4 feet for the tall-growing, late-maturing 
varieties . As a general rule, single spacing gives the best results, the 
grains being dropped singly along the rows, with a distance of approxi-
inately 12 inches between the grains for the quid:-maturing varieties and 
from 15 to 1.S inches for the late-maturing varieties . 

From 9 lb . to 10 lb . of seed is sufficient to plant an acre when sown 
in. this manner . 

The most satisfactory method of sowing is with a, seed drill, as in 
this way it is possible to get a good even spacing, and no loss of moisture 
occurs during planting, as is often the case where furrows have to be 
opened up for hand planting . 

Field Practice . 
The land may be lightly harrowed even until the plant's are a few 

inches high. This will not only destroy young weed growth, but will also 
greatly improve germination in the event of heavy rain falling shortly 
alter planting and causing the surface soil to become caked . Many 
growers are afraid of injuring the young crop, but if harrowing is done 
on a bright warm day, when the young plants are not brittle, and care 
is taken to prevent dragging of rubbish which lnay collect under the 
harrows, the crop not only will not be injured but will be greatly 
benefited . 

In districts where the rainfall is heavy, and difficulty is experienced 
in keeping weed growth in check, many growers before planting run out 
shallow drills a . few inches deep with a light plough or other suitable 
implement, and then sow along the bottom of the drills with the planter. 
When the young plants are high enough the cultivator is worked through 
the rows, and is set in such a wa.y that the soil is drawn in around the 
plants, filling up the depression made when drilling, and thereby smothering the young weeds which have sprung up in the rows . This, of 
course, to be effective must be done while the weeds are very young. 
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During the early stages of growth the crop should receive at least 
two good inter-row cultivations to keep weed growth in check and to keep 
the surface soil in a nice friable condition, and on no account should 
the surface soil be allowed to remain in a caked condition while it is 
possible to work a horse cultivator in the rows . 

Harvesting . 
The picking of the crop still remains a hand operation, and although 

machines have been tried, one of which was invented and built in 
Queensland and which performed well at the trials, none of these has so 
far reached a stage where it can be successfully worked in the majority 
of crops . 

The ears should be allowed to dry out thoroughly before being 
shelled, for, apart from the fact that the grain if shelled too early is 
likely. t o heat in the bags, a large quantity of grain is broken and 
damaged during the shelling process and the appearance of the sample 
is spoiled . A considerable wastage also occurs through the cores being 
too soft to withstand the pressure of the drums, and these break up into 
small pieces and' pass out through the machine with the grain still 
attached . 

Cost of Production . 
To make maize-growing profitable the cost of production has to be 

reduced to a minimum, and this can only be done by increasing the yields 
by the use of pure strains of seed which have proved suitable for the 
locality, and also by practising the best cultural methods . 

	

Good quality 
seed not only gives an increased yield per acre, but also an increased 
return per bushel, as a better price will always obtain for grain which is 
of good even type and colour . 

The use of modern maehinery also is important in lessening the cost 
of production, and hand work must be eliminated wherever possible ; the 
combined husker and Sheller has done a great deal towards this . 

Storage . 
Maize may be stored for very long periods at no very great eost 

other than the initial cost of the tanks, yet growers frequently dispose 
of their entire crops for very low prices during flush seasons ; whereas 
if they had the storage accommodation, and, of course, were in a 
financial position to store their grain for a time, they would receive very 
much better prices . One thousand gallon tanks are very suitable for this 
purpose, and hold approximately 3 tons of grain . The lids of the man-
hole and shoot should be so constructed' that they can be made quite 
airtight by puttying or by the use of puddley clay . 

	

First and foremost 
the grain should be dry, and should not contain more than 14 per cent . 
of moisture, at the time it is placed in the tank . 

If the grain is showing signs of weevil it can be fumigated by placing 
a couple of saucers on the top of the grain and pouring into these lz to 
2 lb . of carbon bi-sulphide . Place the lid on as quickly as possible and 
puddle up the edges of the manhole cover to make it perfectly airtight . 
The tank should be kept sealed for twenty-four hours, or longer if 
desired, and then remove the lids from the manhole and discharge shoot 
and cover the discharge shoot with strong gauze to prevent the grain 
from running out . 

	

After forty-eight hours the covers can be put back. 
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Grain for seed purposes should not be left for such a long period, and 
should immediately after fumigation be exposed to the air, otherwise the 
,germination may be seriously affected . 

Carbon bi-sulphide is highly inflammable, and care should be 
taken to see that no lighted pipe or other naked light. is near the tank 
Avhen the fumes are released . 

NOTICE TO SUBSCRIBERS . 

SPECIAL AND IMPORTANT. 
Under the Commonwealth Postal Regulations it is NO LONGER 

PERMISSIBLE to indicate the expiry of subscriptions with a BLUE 
CROSS on the first page of the Journal. So in the future that 
reminder will NOT appear. 

The need for the strictest economy makes any other form of 
reminder at present impracticable . THE ONUS OF REMEMBERING 
THE DATE OF EX PIRY OF, AND RENEWING THE SUBSCRIPTION 
PROMPTLY IS, THEREFORE, PLACED ON EACH SUBSCRIBER . 

As about 1,000 subscriptions expire each month, the cost of a 
postal reminder is, in present circumstances, prohibitive. Readers 
will, thereforey appreciate that fact, and will, no doubt, help us to 
retain their names on our mailing list by kindly noting the date of 
payment of their subscriptions and, on expiry, sending in their 
renewals at once . 

Instead of just sending the annual subscription-one shilling-
along, it is suggested that, when renewing, they do so for two or 
three years, or even a longer term . Far instance, FIVE SHILLINGS 
would keep a name on our subscribers' register for FIVE YEARS. 

By doing this subscribers would help greatly' in reducing clerical 
labour, as well as avoid the inconvenience to themselves of posting 
annually the very small sum necessary for their registration . 

Readers renewing their subscriptions should USE THE ORDER 
FORM on another page, which should be filled in FULLY and 
CORRECTLY. Renewals by letter do not as a rule give the essential 
information, thereby causing unnecessary waste of time and much 
inconvenience . The Form is also our record, and orders which come 
by letter require special handling to adapt them to our card recording 
system. 

When an address on the Order Form is not that to which the 
Journal has hitherto been sent, attention should be called to the 
new address, and the former address given. This assists us to 
identify subscribers, of whom we have many of the same name, often 
in the same district, as well as in different parts of the State. 

Women subscribers should add to their names the word c° Mrs:' or 
"Miss," as the' case may be. This is a constantly recurring omission, 
and its correction causes a lot of unnecessary labour in' checking 
electoral rolls and other references. Wives and children of 
subscribers should apply in the subscriber's name, and so facilitate 
registration . 
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E. J. SIIELTON, II.D.A ., Senior Instructor in Pig E:Jsing . 

P 1G raising is now well established over the eastern portion of the 
State extending from Stonthorpe in the south to the Atherton 

Tableland in the far north and as far west as Roma, taking in the South 
Coast, the near North Coast, the Brisbane and Loekyer lrasirns, the whole 
of the Wide Bay and Burnett, and parts of, the Dawson Valley and' 
Central Queensland. Thus, from the far northern highlands, famed' 
for their fertility and generous seasons, right down to the southern 
border-a stretch of nearly 7_,200 miles-pigs are farmed on a com-
mercial scale . 

	

Bacon factories-proprietary and co-operative-and zneaf 
export works are spaced at convenient inter°vals throughout the pig-
raising country, and continuity of supplies ensures for them a 
i easonable run of work throughout most seasons of the year, their joint 
output of bacon and barns for the year 1933 being over twenty million 
pounds . Thus, in its primary and secondary phases, the pig industry 
provides a livelihood for populous farming communities, and gives 
employment to a large number of highly- skilled workers . 

The principal breeds used are of British origin-the Berkshire, 
Tamworth, Large White, and Middle White-in the sale. of the progeny 
of which a state of healthy rivalry exists between supporters of the 
several_ breeds . 

	

This competitive spirit is catered for in the pig sections 
of agricultural shows throughout the State, and especially at the 
Brisbane royal, where the display of stud pigs would stand comparison 
with that featured at any show here or abroad . 

Within the industry ceaselessly working to maintain present 
efficiency and to effect improvements wherever opportunity offers are a 
number of orgarri,sations sooieties representative of all pig industr ; 
interests . Especially has tire co-operative effort been developed among 
pig raisers, resulting in the establishment of up-to-date and Highly 
successful co-operative bacon factories both in the metropolitan, Darling 
Downs, and North Queensland areas . Proprietary factories both on a 
large and small scale have grown up with the industry, and in more 
recent years the establishment of the Brisbane Abattoir, and extension 
of operations there and at other meatworks to provide for the export 
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trade ill frozen pork and for a wider distribution of pork products ou 
the local market, has meant an immense amount to the industry . 

Climatic Conditions and Environment. 
It is worth stressing here that we are indeed fortunately located from 

a climatic point of view in comparison with older and colder countries 
of the world, for our climate certainly favours the open-air system of 
stock raising ; and this system, plus our environment, enables progress 
to be made with less financial outlay than where winters are long and 
cold and more intensive housing and feeding is necessary. 

Doubtless it is this, plus strict quarantine measures, that has kept 
the country free of such scourges as foot and mouth disease, trichinosis, 
pork measles, rinderpest, swine fever (hog cholera), swine erysipelas, 
and other serious pig diseases . 

PLATE ; 
The Champion Berkshire Boar at tho Sydney Show, 1.934 . 

	

Now the property of 
Mr . J. Barkle, of Kina'aroy. This boar has already added to his laurels by winning 
several championships in keen competition in Qaeensland . 

With such a favourable environment, it is not to be wondered at 
that the industry has developed so remarkably and that the good 
reputation of Queensland's pork products, and especially frozen pork, 
on the overseas markets is being well maintained . 

A favourable location, reasonably good seasons, and a constant and 
expanding market for the products of the business are all essential to 
the proare :>5 of primary industry, and as Queensland is possessed of all 
these attribiltes she ranks to-day as the foremost pig-producing State 
of the Australiali Cou-iinonwealth . 

As with other branches of rural industry, the production of pigs 
is a specialised business, requiring knowledge and application . 
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Fortunately, the business is not one requiring a large amount of 
capital or an expensive outfit or plant, particularly where it is asso-
ciated with dairying and general farming ; the provision of abundant 
supplies of suitable foods, a liberal water supply, clean, comfortable 
accommodation, and necessary utensils are among the principal. 
requirements . 

To the specialist who intends devoting the whole of his time to pig 
raising on the intensive system, as in the case of buttermilk piggeries, 
and suburban pig farms, the business runs along different lines to the 
combination of cows and pigs associated with dairying. 

Apart from the financial side of the proposition, it is essential that 
there be continuous attention to factors that determine profit and loss 
in the carrying out of pig farm activities . 

PLATE 36 . 
The Champion Berkshire Sow at the Royal Easter Show, Sydney, 1934 . Parnell 

Queen 2nd. Shov-n by the Itiverina Welfare Farm for Boys . A daughter of this 
sow was purchased for Mr . II . B. Kerner, of Queensland, at the Show sales. 

Experience has proved that the man, his methods and capital, play 
the most important part in this venture . A suitable farm, fertility of 
the soil, rainfall, and climatic conditions are all essential to success . 

It has, however, become almost an axiom to say that success depends 
largely upon production and utilisation of necessary food supplies on 
the farm, although it is wise to remember that there is always a definite 
place in stock rations for commercial meals, concentrates, and minerals . 

Thus, the food supply and its relationship to seasonal rainfall play 
an important part . It is essential to remember that the particular 
requirements of local, interstate, and overseas markets catered for will 
determine, to an extent, the class of stock kept and the methods of 
management . 
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Similarly, marketing facilities, pig prices, and prospective supply 
and demand are all problems that range before the. farmer as , he "plans 
.his work" and "works his plan." 

Systems of Pig Raising in Queensland . 
Long experience has demonstrated that . of the various systems of 

pig raising in operation the most popular, and perhaps that entailing 
the lowest expenditure, is the system of pig raising in conjunction with 
dairying in which skim milk and other dairy by-products form the 
major portion of the food' used . This system combines the feeding of 
dairy products, farm-grown grain, roots, and greenstuff, with some 
concentrates, and is mostly regarded as the safest and surest road to 
profit in the keeping of pigs. 

More than 90 per cent. of the pork produced in Queensland could 
lx, classed as "dairy-fed pork," a food product in universal demand 
tlhe world over at a. premium. Climatic conditions, while variable 
in regard to rainfall in most of our subtropical districts, are certainly 
conducive to extension of dairying and mixed farming and to 
the production, of healthy stock hinder conditions that favour good 
growth and early maturity . It is worthy of note also that where pigs are 
kept in conjunction with dairying and mixed farming a comparatively 
small capital is required to add pigs to the other farm stock. 

	

There is 
little or no risk in so doing, for there is always a ready market '.for all 
saleable stock. 

Statistics indicate that pigs are particularly healthy in Queensland, 
and that climatic conditions, being equable, are specially suited to open-
air systems. 

The system of producing pigs in conjunction with the growing of 
corn, wheat, barley, oats, and grain sorghums for grain has proved 
profitable from the mixed farmer's point of view . 

This system, combining grain farming with stock raising, is more 
dependent upon seasonal conditions where circumstances do not 
permit of conservation of grain and hay and provision of additional root 
crops. 

Pig-feeding experiments now being carried out at the Animal 
Health Station at Yeerongpilly, in which certain pigs are being fed on 
a diet from which milk is entirely excluded, have been planned to 

,demonstrate the commercial possibility of feeding pigs with protein 
meal in lieu of skim milk or any other dairy product in conjunction with 
home-grown cereals ; and that pigs can be produced profitably on farms 
where the growing of grain, root, and green crops are the main 
activities, and where dairying is not practised to such an extent as to 
justify pig raising if dependent on skim milk, buttermilk, or whey as a 
basic food . 

From an export point of view, it is considered there are great 
possibilities associated with systems of pig raising that combine the use 
of vegetable and animal proteins as suggested, for, owing to variable 
-climatic conditions over different seasons and at different periods of the 
year in the dairying districts, there is a marked variation in the number 
of pigs coming forward monthly for treatment at bacon factories, 
:abattoirs, and meatworks. As will be understood, such fluctuation in 

: .supply is prejudicial to the exporter, whose aim must be continuity and 
:sufficiency of supply . 
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Similarly, it is probable that if there were less dependence upon 
milk as a food and greater extension of the use of eareals (carbohy-
drates), plus vegetable and animal foods (proteins), the pig industry 
would be placed on a safer foundation and expansion of local and export 
trade would be expedited . 

In other words, these feeding experiments aim "to provide data 
relative to pig nutrition and for purposes of pathological_ experi-
ments in the feeding and handling of market pigs, and to provide 
suitable stock for marketing as export porkers or baeoners in co-opera-
tion with the Queensland Meat Industry Board." 

The system of pig raising in conjunction with manufacture of dairy 
products, in which pigs are fed on factory by-products-buttermilk (or 
whey)-and on grain, greenstuff, minerals, and water, occupies a verN 
ilnportant place in the economic life of the industry, and thousands of 
pigs are fed and marketed ea,eh year from commercial pig farms of this 
typ e. 

Pigs bred on farms where they are fed on waste food from 
hotels, cafes, produce markets, and manufacturing establishments con-
tribute a liberal quota each year to pig industry statistics, and have their 
place in the economy of the industry . Although this system is not at 
present as extensively carried out in Queensland as in the more populous. 
southern States, there are numerous suburban and metropolitan piggeries 
around Brisbane and provincial. cities . The two lastinentioned systems 
require larger capital and a wider knowledge of methods of feeding and 
handling, but under expert control are profitable and are capable of 
expansion. Suburban pig farming is, however, a business necessitating 
long hours and eon.siderable labour and expense in collecting food, and 
unless conducted on specialised lines might readily become unprofitable 
or a mere "pot boiler", thus it is often associated with the keeping of 
poultry as a side line . 

Stud pig breeding requires special knowledge and the application 
of business principles even more so than any other branch of the 
industry, for unless the stud pig specialist is a business man or woman, 
and conducts the business on strictly business lines, it is unlikely as such 
to be successful . The cash capital required depends entirely upon the 
scope of operations, though stud pig breeding has its limitations, and is 
ordinarily more profitable when carried out in conjunction with one of 
the other systems referred to . There is plenty of scope for enthusiastic 
and capable farmers to further develop this class of stock raising, and 
the sueeess of those primarily engaged in the business should be an 
incentive to others . The stud' pig breeder needs to co-operate and 
advertise just as the commercial pig man must organise, and while: the 
former must rank as a member of the Australian Stud Pig Breeders' 
Society, the latter should not overlook the importance of those organisa-
tions at work in the interests of the industry as a whole. 

This list of systems of pig raising would not be complete without 
reference to the many enthusiastic and progressive members of Senior 
and Junior Pig Clubs, whose operations, while conducted on a limited 
scale, are, nevertheless, of importance to the industry. As members of 
the Stud Pig Breeders' Society increase in number, and. there is a wider 
distribution of purebred stock, so also will there be increased interest 
among the juniors, many of whom will eventually become farmers, 
following up their project, and becoming the owners of more better-
quality pigs and other stock. 
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It is again emphasised that the most progressive pig farmers in 
Queensland are those who practise and aim at efficiency and whose 
farms and piggeries are models of cleanliness and well-thought-out 
method . 

Efficient management is an important factor in the success of every 
undertaking- hence as pig raising is a business venture it must be con-
ducted efficiently to be profitable and' worth while . 

Nominally, the farmer must have as complete a practical and a 
theoretical knowledge of the business of pig raising as is possible. It is 
noticeable, nevertheless, that many farmers who have had little or no 
schooling in other than the practical side of the business are very often 
the most successful, for without doubt, they have an inborn knowledge 
of the job . 

Piggery Management. 

PLATE 3'7 . 
A. N. White's Champion Tammvorth Bo :~r, Sydney Show, 1934 . This boar, 

Blakeney Tom, carries blood of strains that have been successful over a long period 
of years. 

When pig raising is combined with dairying, it will be found 
as a, workable rule that one breeding sow to every ten cows in milk 
will. suffice . In . other systems one sow per acre of good cultivation 
land will be about the correct proportion, with one boar to every 
fifteen sows kept . If aecomomodation, capital, and additional food 
supplies are available, or if other phases of pig raising are also catered 
for, it may be possible to increase the number of pigs kept ; actually it is 
better to have food to spare than to lose money by having more pigs 
than can be comfortably fed and profitably r=eared . 

Experience proves that the Queenslaud farmer milking sixty caws 
comfortably handles six sows and one boar together with ,young pigs, 
provided some additional food is grown or purchased to suppleureut the 
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milk . Breeding stock should not be used for stud purposes until they 
are approximately ten months of age. After that, if they are carefully 
handled and kept in reasonable breeding condition, both boars and sows 
should be productive up to the age of six years or, perhaps, a year or two 
more . Some authorities prefer and suggest culling all breeders after 
they pass the age of three or four years. 

Whatever happens, correct feeding and management are essential . 
Pigs necessarily consume large quantities of nutritious food to enable 
them to develop and mature early, for as baconers to reach 170 1b . live 
weight in 170 days from birth (birth weight about 2 lb .), and with a 
ratio of approximately 3 to 4 or possibly 5 lb . of food (dry matter), 
plus water, to each pound of pork produced, the modern pig is, indeed,. 
as it has been styled, a "pork-producing machine" which insist he bred, 
fed, and properly controlled in order to prove profitable . 

PLATE 33 . 

The Champion Tainn-Forth Sow nt the Sydney Show, 1934 . 

	

The property of J. 
llfurray . This sow, Kolodong Success, comes from noted prize-winning strains, and 
is herself a typical representative of the breed. 

Goocl-quality breeding sows are procurable in Queensland at from 
£4 4s . at twelve to sixteen weeks of age to about £12 12s. each or so as 
sows ready for service or in-pig sows . Pedigreed boars are available at 
from £4 14s. 6d . at three months old to £12 12s. or so as yearlings read~-
for immediate use. 

It has been remarked that in stock raising "half the breeding is in 
the feeding." It might be stated as equally true that in pig breeding 
it is impossible to expect good results from feeding inferior quality . 
slow-growing strains of pigs . A good sow mated to a superior quality 
boar will produce pigs worth twice as much as those produced by 
mongrel stock, while cost of production is lower in the former than iii 
the latter . It is not to be expected that pigs will grow rapidly and 
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produce profitable returns unless improved breeding and selection go 
hand in hand with correct feeding and management . 

Fortunately, fewer farmers keep unprofitable pigs now than 
formerly . Nevertheless, the pig industry still suffers considerable 
economic loss each year through the retention . on farms of unsatisfactory 
breeding sows-i .e ., sows only producing one litter of less than eight 
pigs per year instead of two of more than eight each-and also through 
the use of crossbred, mongrel, lazy, and unproductive boars . 

The business of the pig farmer is, and always must be, to help the 
pigs in their progress from birth to factory, and to feed, handle, and 
market them in the most attractive and desirable form . 

To be profitable, breeding sows should produce two litters per year 
of no fewer than eight and preferably ten or twelve pigs per litter . 
There are many sows producing litters of from ten to fourteen, and as it 
is possible to procure such sows as these it is not an economic proposition 
to be content with sows that regularly produce six to eight pigs per 
litter only . We must revise our ideas on these matters and realise that 
the breeding of productive pigs is a science and' an art and not a common 
unbusinesslike farmyard practice . Unfol°tunately, too many farmers 
still depend almost entirely on the purchase of store pigs, and for these, 
at times, abnormally high prices are paid, and the margin of profit in 
finishing them for slaughter is considerably reduced . 

It is desired to stress more dependence on breeding the pigs on the 
farm and not so much dependence on purchasing, although if properly 
conducted there is good profit for both parties in a well-conducted store 
pig business . The purchase of store pigs at high prices for sale later 
as baconers at an uncertain value is not usually in the best interests of 
either party, nor are the risks involved to be recommended . 

For the purposes of marketing organisation, co-operative and 
proprietary bacon factories, meat export works, butcliering, and trading 
establishments generally have their place, and much success has attended 
their efforts . 

	

In fact, it is often remarked that, if and when the farmer 
is as efficient at his job as the tradesman, the bacon corer, the small-
goodsman, and the factory manager, this industry will be regarded as the 
safest of all agricultural ventures and not the least profitable . There 
is, of course, much in the way of improvement that can and must be 
effected at the production end, but attention to marketing requirements 
by individual pig raisers is actually the first step in effective marketing 
organisation . 

	

In this connection, as in every other phase of the industry, 
the helping hand of Departmental officers is available on request, and 
every assistance is gladly and willingly rendered . 

If you like this issue of the Journal, kindly bring it under the 
notice of a neighbour who is not already a subscriber . To the man 
on the land it is free . All that lie is asked to do is to complete the 
Order Form on another page and send it to the Under Secretary, 
Department of Agriculture and Stock, together with a shilling postal 
note, or its value in postage stamps, to cover postage for ttiveive 
months . 
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HAT poultry raising and fruitgrowing can be combined profitably has 
already been proved in different parts of the State. With the 

fowls, the natural conditions in the orchard in the form of range, food, 
and shade make for good health in the flock ; while the birds in turn 
benefit the fruit trees by keeping down weeds and insect pests, besides 
contributing a modienin of fertilizer to the soil . 

In the illustrations used in this article the absence of weed growth 
in the orchard will be noticed . 

	

This is not due to intense cultivation that 
is generally necessary, but to the presence of poultry . 

	

The owners of the 
farms where these pictures were taken assured the writer that before 
they kept fowls they were constantly cultivating and that now cultivation 
is only practised to loosen up the soil for the conservation of moisture . 
The keeping in check of weed growth means much to the orcha,rdist, while 
to the fowls it serves as an . article of diet which is highly necessary for 
the maintenance of good health . 

The fruitgrower knows probably better than I do the large numbers 
of insect pests whielt are detrimental to his industry, and that many 
of them, such as pupw, of the fruit fly, &c ., hibernate in the soil . 

	

Cater 
pillars, grasshoppers, crickets, and beetles of many descriptions, which 
cause damage to fruit and trees, fall easy victims to poultry, while the 
fowls' habits of dust bathing themselves in the shade of the trees tends 
to keep the soil loose and prevenis the undue growth of surface roots . 

Another advantage in keeping fowls in conjunction with fruit-
growing is that the manure is distributed throughout the orchard. The 
grower knows what it costs to manure per acre or what it should cost, 
but he does not always recognise the value of fowl manure . 

	

The quantity 
voided varies to some extent, of course, with different types of fowls and 
the method of feeding. 

From a report published in the Journal of the Ministry of Agri-
culture of Great Britain of data collected at the College Poultry Farm, 
Theale, Reading, the following figures are taken :- 

Poultry in the Orchard. 

14 weeks 

	

i 

By P. RUMBALL, Poultry Expert . 

Benefit of Fowls in the Orchard. 

Insect Pests . 

Manurial Value. 

QITANTITIES VOIDED By DIFFERENT BIRDS . 

Kind of IPowl. Weight . Manure Voided 
\Veekly . 

Percentage 
of Body 
weight. 

Manure Voided 
per Bird her 

Annum (Fresh) 

Number of 
Birds to Void 
One Ton per 

Annitui (Fresh) . 

Lb . oz. I.b . oz . Lb . 
Wyandotte cock . . 6 12 1 13 26 -8 944 24 

Faverolle hen . . 5 12 1 114 29-6 882 25 

Growing chicken, 3 12 1 2 1 30-8 
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The breeds principally used for egg production in Queensland ar^, 
not shown, but it will be seen that the laying hen and the growing chickelt 
void a greater percentage than an adult male bird, and with high 
producing birds, such as the Legl)orn and Orpington, a conservative 
estimate would be 30 per cent . of live weight voided weekly ; therefore, 
a 4-lb . Leghorn would void per annum 62L lb . and a 5-lb . AIrstralorp 78, 
while it would take thirty-seven Leghorns or twenty-nine Australorps to 
void a ton . 

Composition of Fresh Poultry Manure . 
The analysis of poultry manure varies with feeding, but that from 

stock fed on lines usually adopted for the maximum production should 
comply very closely to the following :- 

Zt[oistnre . 

	

Dry matter . 

	

Nitrogen, 

	

Phosphoric acid . 

	

Potash . 

5950 4050 1 .47 .71 .49 
The counnercial value of this manure based on its unit value is from 

20s . to 35s . per ton, and the running of 200 fowls or slightly less per acre 
would. b e the means of manuring the land to the value of £5 to £7 108 . 
However, its principal property being nitrogen some will be lost owing 
to its volatile nature, but there is in addition to the principal concen-
trates the organic (natter-material which is an improvement to all soils . 

_4calC ~' _ l 

['LATE 39 (Pig . 1) . 

Additional financial returns will depend largely upon the class of 
stock kept and the attention bestowed on them . Although they will save 
the grower many days' labour in cultivation, spraying, &e., they will 
demand daily attention, and to the producer who is not inclined to give 
them this attention they are not recommended . 

	

Only the best should be 
kept . 

	

The breeding, rearing, and feeding should receive the same atten-
tion as the poultry farmer devotes to this work, as it is only by these 
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means that the maximum results will be obtained . Generally speaking, 
each hen should return a profit over cost of feed, when kept in the 
vicinity of Brisbane, of about 5s ., and 150 to 200 could be run per acre . 
This, in conjunction with the usefulness of the birds as pest destroyers 
and the manurial value of their voidings, should prove an incentive 
to fruitgrmti-ers to work along these lines. 

Making a Start. 
Although the foregoing may appear attractive, in making a start, 

caution should be observed . The work of keeping poultry has to be fitted 
in and the great majority have to gain the experience essential for the 
rearing of young stock and the feeding of layers . A start should be 
made by the erection of a . poultry house on the lines outlined in the plans, 
figs . 1, 2, and 3. This house can be used with the addition of a brooder. 
After the brooding stage it can be used as a rearing house, and ultimately 
serve its original. purpose of housing the adult laying stock . The rearing 
of chickens in quarters used for adult stock is not usually recommended, 
but under the conditions of range in the orchard soil contamination does 
not occur to any great extent . 

PLATE 40 (Pig. 2) . 

The purchase of day-old chickens should then be made from some 
reputable breeder, and so save the necessity of buying breeding stock and 
the work entailed in incubation . By doing this the number of chickens 
you have for a start are definite, they will be of the same age, which 
facilitates rearing and prevents the period of rearing being unduly pro-
longed and becoming irksome . 

	

In making the purchase, be sure and go 
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to a reputable breeder who maintains the qualities of both numbers and 
size of eggs in his stock. 

Possibly the best months for securing chickens is during August and 
September . Earlier chickens can be made use of if it is desired to have 

two lots during the one season, and so allow the first; lot to get off your 
hands before a second lot is commenced with, say, in September. 

Gioan~ Pl~~ . 

PLATE 41 (Fib. 3) . 

eEG 

Netting partitions to keep various ages separate may be erected at 
convenient spaces if desired, but they interfere with the cultivation of 
the orchard and are not absolutely essential . 

	

If chickens are reared in a 
special house and confined for two or three weeks within a, temporary 
fence they will invariably return . to their own quarters to camp . Larger 
houses than shown in the plan may be built, but units of fifty placed at 
intervals about the orchard will ensure a better distribution of the birds' 
droppings and incidentally will cause the birds to forage over the whole 
of the orchard . 

The system of feeding adopted may be either wet mash in the 
morning and grain at night, or dry mash in hoppers, which is before the 
birds all day, and grain at night or all mash . 

	

The latter system, especially 
to the novice and to the grower who desires to reduce his work is recom-
mended . The birds by this means are assured of getting all the food 
they require for egg production, while the grower is relieved of much 
work daily . 

~aYC~af dY2 /<CeSf-~-l-. St _ __ 

-fX l N . W SCE _ - __ 
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PLATE 42 (Fig . 4) .-PAPAWS AND POULTRY. 
The luxuriant growth here seen is, to a very large extent, undoubtedly due to the 

fertilizing value of the poultry manure . The soil is of a light loamy nature, and not 
naturally rich in plant food . 

PLATE 43 (Fig . 5) .-POULTRY IN THE SHADE OF A CUSTARD APPLE TREE. 
This class of fruit tree offers a maximum amount of shade to poultry in summer . 
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Reference to the plan, figs . 1, 2, and 3, plainly indicate the simple 
nature of the house suggested for the purpose of housing fifty laying 
hens . 

	

It is simple in structure, being open fronted, roofed, and walled 
at back and ends with corrugated iron . 

	

A 3-inch open space is provided 
between the top of the back wall and roof to permit of a good circulation 
of air . In front weather boards are used as a- shield to the nests, the 
balance being netted in to allow of the stock being protected from preda-
tory animals during the night . 

	

The nests are made from petrol tins, one 
side of which, with the exception of 1} inch, is removed . 

	

This is then 
turned at right angles to prevent the tin falling through the nest frame-
work . Three perches are shown, 3 by 2 hardwood being used . 

	

This is 
placed on edge and the top corners slightly champered . They are 
supported on the bottom batten, and by being recessed to the depth of 
an inch are perfectly firm, and at the same time are easily removed for 
cleaning purposes . 

PLANE 44 (Fig . 6) . 

Citrus fruit growing and poultry keeping is commonly practised in different 
localities . The benefits to this particular farmer of the combination have been less 
work and greater returns. 

The floor is raised to the extent of 3 inches above ground level to 
ensure dryness . 

	

Concrete is recommended, being readily cleaned and it 
does not become saturated with droppings . 

	

Earthen floors become foul 
and require renewal at frequent intervals . 

The lines suggested on which a start should be made are economical 
as regards permanent fixtures and equipment, and also relieve the pro-
ducer for the time being of establishing breeding pens, the necessity of 
purchasing incubators, and becoming acquainted with the operations of 
an incubator . 

For further information on feeding obtain the Departmental leaflet 
on this subject . 



Marketing Oranges at Home 
and Abroad . 

TIDE Standard ]-')ox (18 inches long by 11,1~ inches wide by 101 inches 
deep) is very easy to pack when made correctly. 

	

The timber for 
this box should be milled so that the sides of the box are cut to a 
minimum thickness of five-sixteenths of an inch . The bottoms and tops 
should be cut three-sixteenths of an inch thick to allow a bulge to be 
placed on the finished case without injuring the fruit . 

	

This thin timber 
is prevented from splitting by cleats nailed across the ends of the boards, 
driving the nails through both the cleat and the bottom and top whilst 
making and lidding the case . The Standard Case should have a bulge 
in the centre of 1 inch to 1;- inches on the top and bottom of the case 
when packed and lidded. 

A simplified table of packs to use when packing the Standard Box 
is as follows :-These packs will give the correct bulge on the top and 
bottom of the case when the timber for the tops and bottoms is cut to 
the correct thickness of three-sixteenths of an inch :- 

By JAS. 11 . GREGORY, Instructor in Fruit Packing. 
(CoWimiecl from, page 666, Vol. XLL, Part 6-June.) 
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PART 11 . 

Packing the Standard Box. 

Table " C." 

It is preferable to use a 3-2 pact: instead of a 3-3, as the 3-2 pack - 
will have smaller pockets, and will look better when opened . The same 
rule applies in using a 2-2 pack instead of a 3-2, when the same fruit 
can be packed both ways. 

Approximate 

21 inches 

Size . 

-I-- 

1'aclr . 

3-3 

Layer (,'011111'. 

7-7 

Nuinucr of 
iay eia. 

(i 

i 
Total. 

252 
3-3 7-6 (i 234 
3-3 6-6 6 216 
3-3 6-5 6 198 

2; inches . . . . . .I 3-3 5-5 6 180 
3-2 7-7 5 775 
3-2 7-6 5 163 

21 inches . . . . . , 3-2 ti-6 5 15(1 
_2 6_5 5 138 

3-2 5-5 5 125 

3 inches . . . . . .I 3-2 5-4 I 5 113 
3-2 4-4 I 5 100 

31 inches . . . . . . 2-2 6-G I 4 O(i 
2-2 6-5 ~ 4 SS j 
2-2 5.5 I 4 80 

32- inches . . . . . . 2-2 5-4 4 72 
2-2 4-4 I 4 64 

34 inches . . . . . . 2-2 4-3 4 56 
2-2 3-3 4 48 
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How 

The Pack gets its name 
from the way the first six 
fruit are placed in the 
layer. The Count is made 
of the first two lines of 
fruit across the case . 

2-2 PACK . 
The Pack gets its name 

from the way the first 
four fruit are placed in 
the layer. The Count is 
made of the first two 
lines of fruit across the 
case . 

To READ AND USE THE PACKING TABLE. 

PLATE 45. 

The Pack gets its uamc 
from the way the first five 
fruit are placed ill the 
layer. The Count is made 
of the first two lines of 
fruit across the ease . 

The Pack gets its naine 
from the way the first 
three fruit are placed in 
the layer. The Count is 
made of the first two 
lines of fruit across the 
case . 



AUSTRALIAN DUMP CASE . 
TABLE A. 

First Layer. 
3-2 Pack, 6 x 5 Layer Count, 8 Layers : total, 220 Oranges. 

0 
0 
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H 0 

3-2 Pack, 5 x 5 L,«"er Count, 8 Layers : total, 200 Oranges. 

First Layer. 

	

Finished Case . 

	

=J0 Count. 

2-2 Pack, 6 x 5 Layer Count, 7 Layers : total, 182 Oranges. 

First Layer. 

	

Finished Case . 

	

182 Count. 
2-2 Pack, 7 x 6 Layer Count, 7 Layers : total, 182 Oranges. 

PLATE 46 . 
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AUSTRALIAN DUMP' CASE-continued . 
TA737.1, A.-coatimued. 

2-? Pack, 6 x 6 Layer Count, 7 Layers : total, 168 Oranges. 

First La3 r. 

	

Finished Case . 168 Count. 

2-2 Pack, 6 x . Layer Count, 7 Layers : total, 154 Oranges. 

First Layer. 

	

Finished Case . 154 Count. 

PLATE 47. 
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AUSTRALIAN DUMP CASE-eont-imtted . 

TABLE A.-continued. 

2-2 Pack, 5 x 5 Layer Count, 7 Layers : total, 1.40 Oranges. 

First Layer. 

	

Finished Case . 

	

140 Count. 

2- Pack, 5 x 4 Layer Count, 7 Layers ; total, 126 Oranges. 

First Layer. 

	

Finished Case . 

	

126 Count. 

PLATE 48. 
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2-2 Pack, 4 x 4 Layer Count, 7 Lavers : total, 172 Oranges. 

AUSTRALIAN DUMP CASE-coObwcd . 

TABLE A.-coatiouc°d . 

First Layer. 

	

Finished Case . 

	

712 Count. 

See note on 96 Count. 

2-2 Pack, 4 x 4 Layer Count, 6 Layers : total, 96 Oranges. 

First Layer. 

	

Finished Case . 

	

96 Count. 

NOTE.-The same number of fruit is contained in each layer of both 96 and 112 
Counts, the difference in the packed case being the number of layers-96 containing 6, 
112 containing 7. 

PLATE 49. 
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2-2 Pack, 4 x 8 Layer Count, 6 Layers : total, 84 Oranges. 

QUEENSLAND AGRIC1n,TCR.\L JOtTKNTAL. [1 Jui.v, 1333 . 

AUSTRALTAN DUMP CASE-co7ztinmcd . 

TAni.E A.coiztivued . 

First Layer. 

	

Finished Case . 

	

84 Count. 

2-1. Pack, 5 x 5 Layer Count, 5 Layers : total, 75 Oranges. 

First Layer. 

	

Finished Case . 

	

75 Count. 

PLATE 50. 
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AUSTRALIAN DUMP CASE-continued . 
TABLE A.-continued . 

2-1 Pack, 5 x 4 Layer Count, 5 Layers : total, 6S Oranges. 

First Layer. 

	

Finished Case. 

	

68 Count. 

2-I. Pack, 4 x 4 Layer Count, 5 Layers : total, 60 Oranges. 

First Layer. 

	

Finished Case . 

	

60 Count. 

PLATE 51. 
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3-2 Pack, 5 x 4 Layer Count, 8 Layers : total, 180 Oranges. 

AUSTRALIAN DUMP CASE-continued . 
TABLE D. 

First Layer. 

NOTE.-The same Layer Count (3-2, 5 x 4) is used when packing 158 Pack, 
which contains one layer less. 

3-2 Pack, 5 x 5 Layer Count, 7 Layers : total, 175 Oranges. 

First Layer. 

	

Finished Case . 

	

175 Count. 

NOTE.-The same Layer Count (3-2, 5 x 5) is used when packing 200-pack, which 
contains 8 layers. 

PLATE 52. 
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NOTE.-The same Layer Count (3-2, 5 x 4) is used when packing the 180 Pack, 
which contains one layer more . 

AUSTRALIAN DUMP CASE-continued . 

TABLE B-co-rctinued . 

3-2 Pack, 5 x 4 Layer Count, 7 Layers, total, 158 Oranges. 

First Layer. 

3-2 Pack, 4 x 3 Layer Count, G Layers : total, 105 Oranges. 

First Layer. 

PLATE 53. 

Finished Case . 
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Intermediate Packs for the Standard Case.-Avoid using these 
packs as much as possible . Use them only for types of fruit that do 
not come to the correct height when the packs mentioned in Table "C" 
are -used :- 

21 inches 

2 .1, inches 

24 inches 

3 inches 

Approximate Size . 

Table " I3 . " 

Pack . 

	

I 

	

Layer Count . 

3-2 
3-3 
3-3 
3-3 
3-3 

3-3 
3-3 
3-2 

3-2 
3-2 
3-2 

3-3 
3-3 

	

7-7 
3-2 

	

8-8 
3-3 

	

7-6 

8_7 
6-6 
6-5 
5-4 
5-5 

5-4 
4-4 
6-6 

6-5 
5-4 
4-3 

Number of 
Layers . 

5 
5 
4 

4 
4 
5 

Total . 

225 
2 .10 
200 
195 

188 
180 
165 
162 
150 

135 
120 
120 

110 
90 
88 

Bringing the Pack to the Correct Height in the Case.-Oranges 
packed in the Standard Case should be packed V> to 2 inches above the 
top of the case, and be gently eased into position before applying the 
lid . This operation is done either by using a case press, or by placing 
blocks under the ends of the case and using a dumping lid, which is 
placed on the case and held in position whilst the ends of the case are 
gently bumped, the fruit settling gently into the pockets of each layer . 
When using the press or blocks for the process of dumping, care must be 
taken to see that the bottom of the case is kept clear of the floor or 
nailing-clown stand, so that the bottom of the case can bulge when the 
nailing-clown is complete . A good dumping lid is made by thinly padding 
a piece of wood the same size as the lid of the case twith hessian or a 
similar substance . 

	

After nailing the Standard Case should have a bulge 
on the top and the bottom of from 1 inch to 1 inches . 

	

Relnernber tight 
or closed packs, such as count 175, should not be brought as high in the 
case as the open or loose packs, such as count 150 . 

Where lids and bottoms are cut too thick for them to bend easily 
when being placed on the case, it is better for the packer to reduce the 
height of the fruit in the case to avoid squeezing or pressure marks . 

	

The 
advantages of using the correct bulge can easily be offset by badly-milled 
case lids and bottoms causing damage . 
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STAINI)AR1) C9Sh . 

First Layer. 

	

First Layer. 
3-3 Paek . 

	

3-3 Tack. 

7 x 7 Layer Count, G Layers : 

	

7 x 6 Layer Coin , 6 Layers 
total, 252. 

	

total, 234. 

Finished Case . 

	

Finished Case . 

3-3 Pack, 252 Count. 

	

3-3 Pack, 234 Count. 

Note the alignment of the fruit in the ease. 

PLATE 54 . 
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STANDARD CASE . 

First Layer. 

	

First Layer. 
3-3 Pack. 

	

3-3 Pack . 

6 x 6 Layer Count, 6 Layers : 

	

6 x 5 Layer Count, 6 Layers : 
21.6 Count. 

	

198 Count. 

Finished Case . 

	

Finished Case . 

3-3 Pack, 216 Count. 

	

3-3 Pack, 198 Count. 

Note the alignment of the fruit in the case . 

PLATE 55 . 
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First Layer. 

	

First Layer. 

3-3 Pack . 

	

3-2 Pack . 

5 x 5 Layer Count, 6 Layers 
total, 180. 

Finished Case . 

	

Finished Case . 

STANDARD CASE . 

7 x 7 Layer Count, 5 Layers : 

total, 175. 

3-3 Pack, 180 Count. 

	

3-2 Pack, 175 Count. 

Note the alignment of the fruit in the case . 

PLATE 56 . 
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STANDARD CASK . 

First Layer. 

	

First Layer. 
3-2 Pack. 

	

3-2 Paek . 

7 s 6 Layer Count, 5 Layers : 

	

6 x 6 Layer Count, 5 -Layers : 
total, 163. 

	

total, 150. 

Finished Cnse . 

	

Finished Case . 

3-2 Pack, 163 Count. 

	

3-2 Pack, 150 Count. 

Note the alignment of the fruit in the case . 

PLATE 57 . 
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STANDARD CASE. 

First Layer, 

	

First Layer. 
3-2 i' :icl;. 

	

3-2 Paelc. 

G x 5 Layer Count, 5 Layers : 
total, 1.38. 

5 a 5 Layer Comit, 5 Layers : 

total, 1.25. 

Finished Case . 

	

I,'inished Case . 

3-2 Pack, 138 Count. 

	

3-2 Pack, 125 Count. 

Note the alignment o£ the fruit in the case . 

PLATE 58 . 
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STA\TDARD CASE . 

First Layer. 

	

First Layer. 

3-2 Pack . 

	

3-2 Pack . 

5 x 4 Layer Count, 5 Layers : 

	

4 x 4 Layer Count, 5 Layers 
total, 113. 

	

total, 100. 

Finished Case . Finished Case . 

3-2 Pack, 113 Count. 

	

3-2 Pack, 100 Count. 

Note the alignment of the fruit in the case. 

PLATE 50 . 
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STANDARD CASE . 
First Layer. 

	

First Layer. 
2-2 Pack . 

	

2-2 Pack. 

6 x 6 Layer, 4 Layers : 

	

6 x 5 Layer, 4 Layers ; 
total, 96 . 

	

total, 88 . 

Finished Case . 

	

Finished Case . 

2-2 Pack, 96 Count. 

	

2-2 Pack, 88 Count. 

Note the alignment of the fruit in the case. 

PLATE 60 . 
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STANDARD CASE . 
Finished Case . 

°_-°_ PacR, 5 x 5 Layer. 

	

4 Layers, 80 Count. 

Finished Case . 

2-2 Pack, .5 x 4 Layer. 

	

4 Layers, 72 Count. 

Note the alignment of the fruit in the ease. 

PLATE 61. 

[TO BE CONTINUED.] 
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Casein as a Commercial 
Commodity . 

TO SUBSCRIBERS-IMPORTANT. 
Several subscriptions have been received recently under cover of 

unsigned letters. Obviously, in the circumstances, it is impossible to 
send the Journal to the subscribers concerned. 

It is most important that every subscriber's name and address 
should be written plainly, preferably in block letters, in order to 
avoid mistakes in addresses and delay in despatch . 

133 

HE manufacture of Casein from skim milk and butter milk is an indus-
try that has been carried on. in other parts of the world for years. 

The importance of casein, particularly casein glue, was realised during 
the war, when it was used extensively in aeroplane construction, 
especially for plywood for fuselage coverings, and engine beds . Since 
the World War its manufacture has increased enormously owing to the 
increasing commercial application of this commodity . 

It is difficult to keep pace with the march of casein into the com-
mercial arena . It has entered the paper industry, where it is used for 
producing highly glossed surfaces on paper so essential for fine litho 
graphic Nvork . 

	

It is utilised extensively in glue preparations, supplant-
ing man*- of the animal and other glues previously known . As a glue it 
is used iii wood-working industries, such as motor-car body frames, 
pianos, furniture, doors, refrigerators, and numerous others . 

In the realm of plastics its uses are increasing day by day, it being 
used as a substitute for horn, celluloid, bone, ivory, ebony, pearl, amber, 
and tortoise shell, and when we consider the vast number of beads, 
buttons, buckles, combs, cigarette holders, cuff links, electrical insulators, 
manicure and toilet sets, pen holders, fountain pen barrels, pencils, pipe 
stems, spectacle frames, &c ., that are sold every day, some idea can be 
gleaned of the importance of casein in the plastic industry alone . 

The articles already mentioned should suffice to establish its 
importance, but when we remember also that it is extensively used in 
such industries as paints, textiles, leathers, spreaders, and adhesives, 
foods, and medicine preparations, and such miscellaneous substances as 
face erearn, pastes, shoe polish, insecticides, sprays, &c., so it is obvious 
that the possibilities of casein as a commercial commodity are enormous . 



134 

	

QUEENSLAND AGRICULTURAL JOURNAL . 

	

[I JULY, 1934 . 

Testing Acidity in Milk and 
Cream. 

Material Required . 

Decinormal caustic soda solution . 
Phenol-phthalein solution (indicator) . 

(The above solutions should be prepared by a chemist.) 
One pipette of 9, 10, or 17.6 c.c . or other stock size . 
One white cup. 
One 25 c .c . burette graduated to 0.1 c.c . 
Distilled or rain water. 
One glass stirring-rod . 

Method of Making the Test . 
1. First stir the cream or milk in order that a representative sample 

of the whole may be obtained . 
2. Measure a. sample of cream or milk into the cup. Rinse the 

pipette with distilled or rain water, and place the rinsings also in the 
cup . 

3 . Add three or four drops of indicator. 
4. From the burette run the alkali solution into the mixture while 

constantly stirring it, and until it assumes a uniform faint pink tint . 
This is the end point of the test and all acid is neutralised . 

Especial care should be taken at this point. If the colour does not 
disappear within thirty to sixty seconds after the completion of the test, 
too much alkali has been used, and an incorrect result will be obtained . 

5 . Note to 0.1 c.c . the quantity of alkali used . 

Calculating the Result of the Test. 
As 1 c.c . of the alkali solution exactly neutralises 0009 grammes 

of lactic acid, the result may be obtained as follows:- 

Multiply the number of c .c . of alkali used by 0009, divide the result 
by the number of c.c . of the sample of cream or milk, and multiply this 
result by 100. 

The method generally adopted in making this test in dairy factories 
in this State is similar to the above, but a 9 c.c . pipette is used, and the 
test result is read direct from the burette, each cubic c .c . of alkali used 
being calculated as 0.1 per cent . of acid ; thus ; if the amount of alkali 
used to neutralise 9 c.c . of milk or cream is 2.7 c.c ., the acidity is 0.27 
per cent . 

This method is simple and quite satisfactory if care be taken to 
ensure accuracy in measuring the sample of milk or cream, the amount 
of alkali used, and in completing the test as indicated by the action of the 
colour changes abovementioned . 



ACIDITY REDUCTION TABLE Y'OR CREAM. 
Compiled by F. J. WATSON, Dairy Instructor . 

Basis of Table:--093 lb . Soda b1carb . neutralises -1 per cent . of acid in 100 lb. cream. 
PERCENTAGE OF REDUCTION DESIRED. 

,. . 

	

"02 "04 

	

"06 "08 "10 1 "12 

	

"14 1 "16 "18 "20 
1 

"22 "24 

	

26 

	

"28 

	

.30 "32 

	

"34 

	

"36 

	

"38 

	

"40 

	

"42 

	

"44 

	

. . 

14 
BICARBONATE OF SODA REQUIRED IN POUNDS AND OUNCES . r 

Ib . cream . 

	

lb . OZ . lb. oz .l ib . oz . lb. oz.' lb . oz.l Ib . oz . lb. oz.' lb . oz .' Ib. oz . lb . oz. lb. OZ . lb . OZ . lb . oz .i lb . oz. lb. oz, lb . oz . lb. oz. lb . oz .' lb . oz. Ib . oz . lb . oz. Ib . oz.l lb . cream. Z 
50 i i 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 1 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 3 0 3 0 3 0 3 0 3 I 

	

50 
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The Velvet Bean. 
By N. 9 . R. POLLOCK, H.D.A ., Senior Instructor in Agriculture . 

T 3 =1 =E Podbearers, known as Velvet Beaus, are grouped as species of the 
genus Stizolobium, syn . Mucuna, of the Natural Order 

Legundnosa~ . They are recorded as natives of Tropical America, Asia, 
and Africa, with one from Fiji.' 

As a farm crop the velvet bean is comparatively new, little atten-
tion having been devoted to it until within the last half-century . Prior 
to that the chief value of the genus was regarded as a source of th( ; 
Cowhage or Cowitch of the materia medica, which was obtained from the 
species pruriens and prurita . 

The imme Velvet Bean is derived from the velvety feel and appear-
anee of the pods, particularly those of the Florida species . 

The genus comprises upward of twenty species, but only five have 
been, deemed worthy of cultivation . These are the Lyon ; Chinese ; 
Yokohama, they pods of which are covered with short white or greyish 
hairs ; Mauritius ; and Florida, the pods of tivlrich are covered with short 
thick black velvety hairs . 

There are at present a considerable number of varieties obtained 
by selection from. species and their cross breeding . These vary in the 
colour of the flowers, length of pods, and colour of seeds, which may 
be white, brown, nnottled, or black, as well as in their period of growth 
to maturity . 

The -best-known variety in Queensland is the Mauritius, which is 
largely grown in the canefields of the North for a green manure . This 
variety is probably of later-maturing habit than others, as it takes usually 
sixteen weeks to produce the first flowers and twenty-seven weeks to 
ripen the first pod . The seeds are shining black, rather fiat, with a 
prominent white hilina, three to five being contained in a pod about 
4 inches long . 

The Early Georgia, a variety of the Florida, species, is perhaps the 
earliest to mature, flowers forming in about eight weeks from germina-
tion of the seed and the first pods ripening in about nineteen weeks. 

	

Tile 
ripe pods are black, very hairy, 2 to 2J inches long, and contain three or 
four seeds . The seeds, about the size of a marble, are oval or rounded, 
light in colour, with brownish black mottling . 

The Yokohama is what may be termed of mid-season maturity, taking 
twelve weeks to flower and about twenty-two weeks to ripen the first. 
pods . The pods are from 4 to 5 inches long, and contain usually five 
seeds of dull or greyish-white colour, flat, oblong, and often slightly 
depressed at the sides . 

Early-maturing varieties are suggested in E . Georgia, Early Black, 
E. Arlington, Alabama, 100-day Speckled, &c . 

Medium-maturing varieties are Yokohama, Lyon, and Chinese . 

Late-maturing varieties are Mauritius and White Stingless . 

' Niclrolson, Encyclopedia of Horticulture . 
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Climate . 
The Velvet Bean being native of tropical latitudes can be expected 

to give the best return in the Northern parts of the State, but good 
yields may be expected during the summer in all parts when early 
maturing varieties are sown and sufficient rain falls to provide the neces-
sary soil moisture . Being of comparatively long-season growth the seed 
of any variety should be sown early and as soon after danger from 
frost is past as possible, especially in cooler parts. 

Soils . 
The Velvet Bean will succeed on a wide range of soils from a coarse 

sand to a heavy clay loam, provided they are sufficiently well drained . 
The best growth can naturally be expected on a free-working fertile 
loam . Low-lying soils that are apt to become water-logged are not 
suited to the crop, as owing to the dense foliage produced the free: 
circulation of air is not permitted, and rotting is likely to result . 

PLATE 62 . 
Early Georgia Velvet Beans, Tolga,, ten weeks growth . 

Uses . 
Gi -een Manure, being probably the most vigorous of all legumes 

cultivated, the volume of growth commends the Velvet Bean as a crop 
to be ploughed under as a green manure, to restore organic matter in the 
soil . In common with many other, legumes, the nodules formed by the 
nitrogen-fixing bacteria are plentiful on the extensive root, system, thus 
adding materially to its value in that respect. 

Hazy or Grazing.-The vines either green or cured as hay form a 
nutritious and palatable fodder for stock. In curing for hay the vines 

10 
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must necessarily be cut by hand . Soon after the first flowers have 
formed is regarded as the best time, as the vines will then be less coarse . 
Shortly after wilting they should be put into cocks through which the, 
air will readily circulate . As with other legumes the chief food value 
lies in the leaves, the retention of which is of major importance . In 
favourable weather, after the lapse of a few days the hay can be stacked, 
when, if the vines are not quite cured, a mild fermentation will perhaps: 
render the vines more digestible or attractive as in brown lucerne bay. 
This fermentation, however, should not be sought, as it can go too far, 
and the aim should be to stack properly cured with a full retention of 
the leaves . 

PLATE 63 . 

One Plant Early Georgic Velvet Bean, Tolga-ten weeks' growth .. 

Feedhig- o'ff.-The heavy yield of nutritious fodder ren,'ers the 
crop attractive for feeding-off, and excellent results, both in __u.ctening 
and milk production, are reported from grazing cattle thereon . It also 
provides a profitable range for pigs . 

	

As the plants are of vigorous and' 
long-continued growth, a daily period of grazing by dairy cows, with a 
final ploughing under as a green manure, should be profitable . 
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PLATE 64 . 
Velvet Beans, Toonpan, Tor\-nsvillo . 

PLATE 65 . 
Velvet Beans growing amongst maize, Kairi, Atherton Tableland. 

1 :39 

T 
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For Ensilage.-As an addition to maize or sorghum for ensilage, 
the Velvet Bean from its high protein content is of value. When grown 
conjointly the vines will climb the stalks, facilitating harvest. Grow11 
in this manner also, the mixed crop has an added value when fed-off by 
pigs . 

Seed .-The seeds form a valuable concentrate much relished by 
stock. Being usually as large or larger than a schoolboy's marble, 
farm animals can be expected to masticate them sufficiently for diges 
tion . Crushing or grinding to a meal with or without the pod, whiell 
ha,, some food value, however, is regarded as most economical . The green 
seeds, shelled as in the manner of Broad Beans or Lima Beans, are often 
esteemed for human consumption. 

A heavier yield of seed is obtained when the plants are supported 
(see under "Cultivation .'') 

Cover Crop.-As a cover crop to keep down weeds, the heavy and 
long continued growth of the Velvet Bean commends it . When a field 
has become heavily weed-infested with growths hard to keep down or 
eradicate, the crop is of material advantage. It may be found of much 
value in this direction where the land is infested with Johnson grass. 

From Henry and Morrison's "Feeds and Feeding," the following 
analyses are extracted to show the fodder value of the Velvet Bean :- 

Analyses . 

Cultivation. 
The land should be ploughed at least 6 inches in depth-cross-

ploughed if necessary-and harrowed to produce a good tilth, as with 
other crops. 

The seed is usually sown singly at intervals of 1 foot or 1S inches 
apart, in drills 4 to 5 feet apart. Sometimes the seed is sown in hills 
3 feet apart ; 10 to 20 lb . are regarded as sufficient for an acre . Inter 
row cultivation should be practised to keep down weeds until the vines 
;spread, probably over a period of four weeks, when the crop will need 
no further attention. 

When sown as a. mixture with maize or sorghum for grazing-off 
or for silage, the seed may be sown in the drill at the same time or 
after the maize or sorghum has germinated . In tropical parts, where 
the cereal makes a more rapid growth, it is perhaps preferable to sow 
the velvet bean seed, at the same time spacing the seeds 3 or more feet 

I'rotal Dry DiGUSrjBLN NuTmENTS iN 100 Lu . 
Matter in - 
100 Lb . Crude 

Protein . 
i _--- 

Carbo - 
hydrate . 

--- 
F at. 

- 
Total . 

Nutritive 
Ratio . 

Seed . . 88-3 I is-l 50.s 5-3 1 80-8 1 : 3-5 

Seed and Pod . . 87-7 14-9 51-7 3-8 75-3 1 :4 

Hay . . . . 92-8 I 12-0 40-3 1-4 55-5 1 : 3-6 

Green Material 17-9 2-7 7-2 0 - 4 10-8 1 :3 
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apart in the drill. In cooler parts, it is advised to sow after the cereal 
has germinated at the time of its first cultivation or within three weeks. 

Where the yield of seed is important or where it is to be saved 
separately from the hay, growth on tripods is recommended. These 
tripods can be formed of bush poles, say, 10 feet long, loosely wired 
about 2 feet from the top, so that two legs will rest on one drill and the 
third on the next . Tripods should alternately face reverse directions, 
and should be erected when the vines are growing towards the centre of 
the rows, after some cultivation has been given. 

PLATE ss . 
A Velvet Bean Crop in the Lower Burdekin District . 

Grown on tripods, or in situations where the vines will be elevated, 
a very much greater yield of pods and seed will result . As much as 
double and treble such yield can be expected over plants running oil 
the ground . 

	

Not only is the yield increased by growing on tripods, but 
the pods are much more easily harvested, since they will hang in bunches 
of as many as twenty or more, while those of prostrate growth will occur 
in much fewer numbers. Harvest of the vines, which have some value 
when the pods are removed, is facilitated when grown on the poles of 
the tripod, or they can be ploughed under when the poles are removed . 

Yields . 
The yield of vine growth will be determined by the soil and seasonal 

conditions and the period of growth, but 20 tons per acre of the green 
material in the case of the Mauritius variety is not unusual, and 10 tons 
or more per acre of the early-maturing sorts can be expected on reason-
ably fertile soil in a favourable season . 

The yield of seed may be anything up to 30 bushels per acre with 
early-maturing varieties, or 50 bushels with medium and late maturing 
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kinds. When grown on tripods, however, the yield is much increased, 
and as many as 100 bushels per acre have been obtained in other 
countries. 

The following yields were recorded in trials made some years ago 
in the Northern district :- 

At Tolga-Early Georgia variety, 10 tons 18 cwt. per acre of green 
stuff when the first pods were setting. 

At Millaa Millaa-Sown 2nd November, estimated 3rd March 
Early Black, 18 tons per acre of green material ; Early 
Georgia, 14 tons 9 cwt. per acre of green material ; Mauritius, 
11 tons 5 cwt. per acre of green material. 

PLATE 67 . 
Velvet Beans, Lower Bnrdelcin-a closer view of Plate 66 . 

Shelling the Seed . 
While some of the varieties have thin pods, which readily break when 

dry to release the seed, others, such as the Mauritius, present thick hard 
shells, which are more difficult to treat. 

Machinery to shell the seed is available, but in its absence it is 
advised to spread the pods exposed to the hot rays of the sun. When 
thoroughly dray a sprinkling with water from a hose or watering-can will 
cause the shells to shrink and burst open, thus releasing the seed . 

For home use the whole pods can be ground, and the coarse part 
of the pods sifted out from the meal . Pigs have no - trouble in shelling 
the pods, which should be fed to them whole. 

Diseases . 
The Velvet Beans appear to be remarkably free from disease, no 

instance of such having been recorded in the State, or as far as is known 
in other parts of the world. 
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Agricultural Notes. 
By H. S. HUNTER, Agricultural Branch . 

Crop Prospects.-The month of June yielded but little rainfall, 
and the consequential depreciation of the pastures, coupled with the 
cold weather, has been reflected in a falling-off in the output of dairy 
products . 

	

The paucity of the rainfall also has retarded the preparation 
of the land for fodder crops for early spring sowing. The decreased 
output on the dairy farms has been compensated for to some extent by 
unproved valves 'or couimercial butter as a result of the operations of 
the Butter 51abili'<ilioll Scheme . 

Sugar.-The past month was associated Avith. cooler atmospheric 
conditions, and crop growth has been retarded in all areas as a couse-
quencc . 

	

The season is one in which a high degree of flowering is being 
experienced . This means that further growth will not be possible, and 
a continuance of moist conditions will be necessary to ensure the absence 
of over-maturity before harvesting . 

PLATE 6S .-ON THE ROAD To ROSEWOOD . 
From a point near Minden, overlooking the rich farming lands of Marburg. 

lied and cocoa-coloured soils, covered originally by dense vine jungle, are character-
istic of the Rosewood district, one of the most productive provinces in the State. 
This country has emerged from untrodden jungle to its present intensity of agricul-
toral development in the short span of a single generation of Queensland pioneers . 

Early reports from those nulls which have commenced crushing 
operations suggest that the cane is of high sugar content this year, and 
on the preliminary estimates there is every probability that the sugar 
tonnage which will be produced will fall little below that of 1933. 

Wheat.-The lack of rain has been felt particularly in the farming 
districts beyond the Range . The precipitations which were received at 
the end of the month over a large portion of the wheatgrowing area were 
generally of a light nature and only sufficient to freshen up the growing 
,crops . Except on areas which had received an early cultivation and 
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where good bottom moisture was present in the soil the fall on the whole 
was insufficient to permit of completing the main sowing . 

In the Ma.ranoa the dry spell has been of longer, duration, practicall*\-
no rain having fallen in May and, in addition, the district has been. 
invaded by a plague of grasshoppers which has caused considerable 
damage to young seedling wheat . The greater part of the Maranwi, 
wheat area, however, still remains unsown . 

Canary Seed.-Other States of the Commonwealth, particularly 
South Australia and Western Australia, now are giving attention to 
the cultivation of canary seed, and as the market for this grain is limited 
Queensland growers have been warned of the dangers of overproduction . 
It has been estimated that States other than Queensland will harvest 
500 tons of canary seed this year . 

PLATTE G6) .-FERTILE PAR- I ING LANDS IN SOUTHERN QUEENSLAND . 

Looking towards -Marburg from Minden . 

Maize.-Harvesting of the late crop is now being carried out and,. 
with the exception of some of the more inland districts where yields 
are light owing to dry conditions fairly good results are being obtained . 

Large quantities are being held on the farms awaiting an improve-
ment in the price . 

Cotton.-The killing frosts commencing in mid-June have hastened 
the opening of the top bolls, thus allowing of the completion of the 
harvesting which is required in order to enable new crop preparations, 
to start . 

Owing to the completion of the first picking and the consequent 
lessening of pressure of receivals at the girineries the Gladstone plant 
was closed on the 15th June . 

	

The Glenmore and Whinstanes plants are, 
still operating busily with prospects of continuing for a couple of 
months ; for a big top crop still remains to be harvested. 
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The ginnings to the 22nd June total 12,289 bales of lint, which is 
a record for the State, the individual ginnery outputs being : Glenmore, 
6,130 bales ; Gladstone, 2,170 ; and Whinstanes, 3,989 . 

Tobacco.-I3arvesting now has been completed in areas subject 
to frost, and although in the frost-free districts of the North leaf is still 
being harvested, the cold weather has retarded the ripening of the 
leaf and, as a result, curing troubles are being experienced. 

PLATE 70.-A IJALT ON THE IlIGHWAY To T"HE DARLING DOWNS . 
The country around Marburg, a district of comfortable homesteads, fertile 

fields, and agricultural abundance. 

LOSSES CAUSED BY SOIL EROSION. 

Tobacco growers are busily engaged in the grading of the leaf, 
uprooting and destruction of old plants to eliminate breeding grounds. 
for pests and diseases, and in ploughing operations to permit of the 
land lying fallow until next planting season. 

Melbourne Centenary Celebrations.-A display representative of 
Q;ueensland's primary industries is to be staged in Melbourne for tlw 
Centenary Celebrations. The exhibit is to include wool, cotton, cereals. 
tobacco, and fruits . Tropical fruits such as pineapples, bananas, and 
pawpaws are to be featured, and an endeavour will be made to include 
plants bearing the different fruits . 

The display is to be housed in the Melbourne offices of the Quceci ;-
larid Tourist Bureau . 

The enormous economic losses caused by soil erosion in the United States of 
America are described by Mr . 11. 11. Bennett in "The Ohio Journal of Science." Mr. 
Bennett states that more than 100 million acres of the 350 million in cultivation in the 
United States have lost all or most of the precious material called top soil . At least 
160 million acres of the remainder are suffering in some degree . To date, the 
essential destruction of about 35 million acres of what formerly was largely good 
crop land, together with an enormous additional area of grazing land, has been 
permitted. The land has been so deeply washed, so cut to pieces by gullying, or so 
smothered with the products of erosion that it cannot be reclaiined upon any practical 
basis by the average farmer . Much of it is permanently destroyed. Bedrock has. 
been reached in countless places and deep gullies have torn asunder millions of. 
sloping acres. All of this has been abandoned. 
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Jla orillurittm~ 

Mr. W. H. AUSTIN . 

BY the death of ll1r . W. If . Austin, Under Secretary of the Department 
of Labour and Industry, on 26th Alay, Qucc uslaud lost a di tirnguished 

public servant. No finer tribute could be paid to the memory of a public 
official than the statement of the Deputy Premier of the State that the 
late Mr . Austin exhausted himself in the conscientious discharge of duties . 

The late Mr . Austin, who was 59 years of age, was one of the State's 
most valued servants, and his death came as a great shock to the Govern-
ment and his friends. Mr. Austin was educated at the Normal School and 
later at the Brisbane Grammar School, of whose Old Boys' Association he 
was a past president. After a period with Messrs . Finney, Isles, and Co ., 
Ltd., he entered the Government Savings Bank in 1892 and later was 
transferred to the Auditor'-General's Department . In 1918 he became 
Deputy Auditor-General. At the end of that year lie was appointed 
Commissioner of Trade in charge of State Enterprises, and subsequently 
combined these duties with that of Under Secretary of the Department of 
Labour and Industry . At the Labour Department Mr . Austin had a big 
task in dealing with the unemployment position . He personally interested 
himself in the many details associated with the settlement of unemployed 
families on group settlement schemes at Nerang, i~2udgeeraba, Beerburrum, 
and in other areas on the North Coast. He was a most humane man in 
all his dealings with the unemployed and their difficulties . 
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Mr . Austin served on various important Commissions of Inquiry, 
notably that which sought information about the Beef Cattle Industry 
a few years ago. Recently he was a member of the Queensland Trade 
Delegation . to the East . He was also a member of the Bureau of Industry . 
During the last two weeks preceding his death lie put into operation the 
machinery for the distribution of winter relief to the unemployed and 
their families, and at the time of his death he was engaged in the 
preparation of a programme for the expenditure of loan money in repro-
ductive and necessary works throughout the State, so as to provide employ-
ment. 

13e had a very fine personality, and lie carried with him the 
unmistakable mark of the sportsman and athlete. Such attributes should 
have preserved hire for many more years of usefulness for the State, but 
lie was quite unsparing of his physical reserves and has passed away at 
an age when his experience and judgment were at their maturity . 

In his earlier days lie was one of the finest Rugby Union. footballers 
in Queensland . He played with the City and South Brisbane te~ons, 
and represented Queensland against New South Wales in 1896, 1896, 
1898, 1899, 1901, against New Zealand in 1896 and 1897, and against 
Great Britain in 1899 . He was captain of the Queensland team in 1898 . 
He also played cricket in his youth, and in 1894 lie captained a. Queensland 
junior cricket team against the mother State. In later years lie was a 
prominent howler . 

Mr. Austin. i s survived by his widow and four sons . They are Messrs . 
W. T. (Sydney), A. J., C. G., and J. D. Austin, to whoin deepest sympathy 
is extended . 

TRIBUTES . 

The Acting Premier (Hon . 1' . Pease) said he was satisfied that work 
and worry over the relief of unemployment contributed to Mr . Austin's 
untimely death. Mr. Pease paid a tribute to the great work accomplished 
by Mr . Austin and to his splendid character. 

The Minister for Labour ;and Industry (Hon. At . P. Hynes) said 
that Mr . Austin's sympathetic handling of relief matters Avon for him "a 
host of friends among the unemployed. Mr . Austin's death left - a great 
gap in the Public Service which would be hard to fill . 

The Leader of the Opposition (Hon,. A. E. Moore) said that Mr . Austin 
was one of those super-conscientious men who spent his _whole energies in 
his work . Mr . Austin really tried to do too much . He was one of the 
finest senior officers in the Public Service. 

Mr . S. Winders (Mayor of Coolangatta,), referring to Mr . Austin's . 
death, said that the local authorities throughout Queensland working on 
the intermittent relief labour scheme had. lost an invaluable adviser, whose 
co-operation in relieving unemployment would be sadly missed . The relief 
workers throughout the State owed a debt of gratitude to Mr. Austin, - 
whose sympathetic handling of the difficult problems had assisted materially 
in alleviating, distress and placing men in work. 

A kindly and courteous public officer, he had rendered outstanding 
service to the State and to the local government bodies . 

The Nerang Shire Council has been advised by the Depa,rtineut of 
Public Instruction that the new State school at the Mudgeeraba Banana 
Settlement has been named Austinville after the late Mr . Austin, who was 
mainly responsible for the control of the intermittent labour section of 
the department's activities . 

The late Mr. Austin was laid to rest in the T'oowong Cemetery on 
Monday, 28th May, in the presence of a vast gathering representative of 
the Government, Parliament, Public Service, Commerce, Industry, and 
numerous sporting organisations . 
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Land for Grazing Selection. 
ELDERSLIE RESUMPTION . 

SUBDIVISION of Elderslie Resumption, situated about 2S miles 
westerly from Winton, will be opened for grazing homestead 

selection at the Land Office, Winton, on Tuesday, 21st August. 

	

The area 
of the block is 25,400 acres. 

	

The land will be opened for a term of lease 
of twenty-eight years at an annual rental of I4d. per acre for the first 
seven years of the term . 

The whole area is very open to lightly-shaded downs with small 
patches of stony hills . It is artificially watered by an artesian bore 
fitted with a pumping plant and mill, and by a sub-artesian bore fully 
equipped with a pumping plant. 

	

These supplies are sufficient . 
Other improvements include boundary netting and wire fencing 

and intersecting wire fencing, paddocks, huts, shed, yards, spraying 
race, &c ., valued provisionally at about £3,000. 

The selection will require to be stocked to its reasonable carrying 
capacity with the applicant's own sheep within a period of three years, 
and proof must be furnished of the financial standing and pastoral or 
land experience of the applicants . 

The existing marsupial netting fencing will require to be main-
tained marsupial-proof throughout the term of lease. 

Free lithographs and full particulars may be obtained from the 
Land Agents, Longreach and Winton ; the Land Settlement Inquiry 
Office, Brisbane ; and the Government Intelligence and Tourist Bureaux, 
Sydney and Melbourne . 
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PLATE 71 . 
Lake Manchester, near Brisbane, Queensland . 



PLATE 72.-BRTSBANE GRA -MMAR SCHOOL GROUP . 

On the occasion of an instructional visit of the boys to the Laboratories of the Department of Agriculture and Mock . on 
25th May, under the guidance of Mr . Dakin (seated in the centre), of the B.G.S. Tearliinti Stiff. 
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PRODUCTION RECORDING . 

List of cows and heifers officially tested by officers of the Department of Agriculture and Stock which have qualified for entry into 
the Advanced Register of the Herd Rook of the Australian Illawarra Shorthorn Society, the Jersey Cattle Sociei:y, and the Guernsey Cattle 
~neiety, prod'-etion eh;rts for �- l:ieh were eonmiled f,-,r the month of AEay, 1934 (273 clays unless otherwise stated) . 

Nama of Cow. O,ru, , r . 
Milk Butter li 

III Production . 

	

Fat. 

	

Sire . 

Lb . Lb . 

0 

AI -STRALIAI ILLAICARRA SHORTHORN. 
MATURE Cow (OVER 5 YEARS), STANDARD 350 LB . 

Evelyn of Sunnyview . . . . J . Phillips, ̀ S'ondai . . . . . . . . 22,575-07 904-236 Diamond of Greyleigh Cam" 

Princess 1" . of Cascade . . . . . . . . . C . O'Sullivan, Grcenmount 12,897 463449 Royal Rupert of Cascade z 

Pearl 6th of Quarnlea . . Lehfeldt Brothers, Kalapa . . . I 12,93278 454-16 Colonel of Blacklands 
b 

i 
Rosebud of Happy Valley . . R . R . Radel, Coalstoun Lalces . . . . . 8.6116 365-71 llollys Hero of Glenthorn 

71 
Eva 12th of Quarnlea (261 days) . . Lehfeldt Brothers, Kalapa . . . . 10,77939 360-279 Fairplay of Burradale 

Violet of Happy Valley . . . . R . R . Radel, Coalstoun Lakes . . . . 8,088 57 too Chief of Hillview 
~3 

SENIOR, 4 lEyrs OLD, STANDARD 330 L^ . 
Prirnro .e 8th of Quarnlea Lebfeldt Brothers, Kalapa . . . . . . 9,4317 313323 Nuggets Lad of Hillview 

Sappy Valley Belles Molly . . . . - g. . R . Radel, Coalstor n Lakes . . II, 7,734-9 '32 ,2-812 llollys hero of Glenthoru 

Villa Maria Reddy 6th . . . . . . . . J . Buckley, Ross Rill . . . . I 7,5635 '.332528 Villa \laria Sarsfield 

J,NIOR, -1 Yl'',ARC OLD, STANDARD 310 LB. 
Pearl 17th of Quarnlea . . Lebfeldt Brothers, Kalapa . . . . 1 8,752-48 395-177 Nuggets Lad of Hillview 

Victory of Cedar Grove . . A . C . Stewart, Coondoo . . . . 
1 

6,425-8 331587 Mabel 2nd Victor of Coral Grange 

MoLntain Home Gem 6th C . Leater, Laialey Creek Nest . . . . 8,29556 328-172 -Fleadligbt of Greyleigh 

SHNIOR, 3 YEARS OLD, `T.NDARD 290 LB . 
Ashdale Daisy 9 . Frank, Boonah . . . . . 1 12,324-3 541 b95 Diamond of Greyleigh 

JLNIOR, 3 YEARS OLD, STANDARD 270 LB . 
C 

Morden Sparkle . . R. blears . Toogoolwaah . . . . . . . . 12,671-05 511266 I George of Nestles 

)liss Vesta 11 . of Blackla nd, S . L . Holmes, Goombnrra . . . . 7-,SO v .208126 Red Prince of Blacklands 

Tottie l3t1r of Yaralla . . H . Embrey, Rosewood 300 424 Soutlrerp Cross of Raleigh 



Lynfleld Success V. . . 

Lady Sal BIII. of Cedar Grove 

Navilh~s Mavis . . 

Glen Sally . . . . 

V . Dunstan, Wolvi . . . . 

A . C . Stewart, Cooncloo . . . . 

C . O'Sullivan, Greenmount . . 

A . C . Stewart, Coonaoo . . . . 

. . 7,65155 

. . 7,01095 

. . 6,90475 

. . 6,518-05 

309811 

301669 

285403 

266-772 

Lavenders Pride of Blacklands 

Duke of Cedar Grove 

Midgets Sheik of Westbrook 

Lorna,'s General of Arley 

Jtmort, 2 YEARS OLD, STA.M .,.RD 230 LB . 
Star 2nd of Alfa Vale . . W . H . Thompson, Nanango . . . . . . 1 10,922-95 436-685 1 ReN~ard of Fsirfleld 

Mabreen Tottie . . . . V . Dunstan, Wolvi . . 9,30825 :3 :37182 Numbawarra Headlight 

Rhodes-view Nancy ath . . D . Gierkie and Sons, Helidon 8,631 25 Blacklands Prospector 

Broady 7th of Villa ;Maria S . L . Holme" , Goomburra ..,711-82 333231. Gr-ynnare Gay Lml 

Laguna Venus . . . . F. G . Lainkin, Kaimldllenbun 7,98286 320-773 Fuchsias Monarch of Bosemhal 

Cedargrove GLsty 2nd . . P . D . 1 iechtner, Greenmount 7,140-15 307-489 Duke of Cedar Grove 

Cedargrove Lady Prim 11th P. D . hieclrtner_ Greenmount 7,1:;693 306027 Dulce of Cedar Grove 

R.osenthal Lilac 4th . . S . 3iitchell, Warwick 6,705'75 291 . 227 Vain Prince 

Navillus Olive 3rd . . C . O'Sullivan, Greenmount 7,09992 283-383 Midgets Sheik of Westbrook 

A,hdace Lady Dlana . . A . Frank, Boonah . . 8,30565 28208 Red Knight of Kelston 

Cedargrove Reddy 6th . . P . 1). Feichtner, Greenmount 6,409 SS 281-412 Duke of Cedargrove 

Cedargrove Iris . . . . P . D . Feichtner ; Greenmount 6,77808 279749 Duke of Cedargrove 

Cedargrove Venus 6th . . P . D. Feichtner, Greenmount 6,89996 274872 Duke of Cedargrove 

Cedargrove Reddy 7th . . P . D . Feichtner, Greenmount 6,-1136 268-164 Dulce of Cedargrove 

Daisy of Lynfield . . 
I 
F . E . Birt, Sexton . . 0,9699 263013 Lavenders Pride of Blacklands 

Cedargrove Rosina II . . . P . D . Feichtner, Greenmount 6,274 62 2o0-676 Duke, of Cedargrove 

Molly Belle of Happy Valley R. R. Radel, Coalstoun Lake., 5,83035 254134 Venture of Happy- Valley 

Jubilee B of Rosenthal . . F . G . Lamkin, Kaimkillenbi_n 5,798-64 25382 Ro,enthal Handsome Boy 

Primrose VII . of Glenthorn S . L . Holmes, Goomburra 6,68324 246-479 
I 
Shamrocks Triumph of Burradale 

Happy Valley Annie 5th R. R. Radel, Coalstoum Lakes 5,31355 240-691 Venture of Happy Valley 

Lynthorne Betty (268 lays) . . 
SENIOR, 2 YEARS 

G . A. Meyera Imbil . . 
OLD, 
. . 

STANDARD 
. . 

250 LB. 
9,25745 419252 Plumstone of Blacklands 

Lynthorne Peggy . . . . G. A . Meyers, Imbil . . . . . . 8,36215 365 437 Plumstone of Blackland . 
N 
)A Lynthorne Ida . . . . G . A . lfeyers, Imbil . . . . . . 8,999-25 361-757 Plumstone of Blacklands 

Eva's Pride of Quarnlea (262 days) Lehfcldt Brothers, Kalapa . . . . 8,69723 32347 Nuggets Lad of Hillview 



Trecarne Resells . . 

Name of Cow. 

Production Recording-continued . 

Owner . 

JERSEY . 
DTATIIRE COW (OVER 5 

T. A . Petherick, Lockyer 

	

. . 
YEARS), STANDARD 350 LB. 
. . 

	

. . ( 

	

9,61332 ( 

	

601243 

Milk 
Production . 

Butter 
Fat. 

Trinity Officer 

Sire . 

Pine iew Lucy . . 

Trecarne Empress II . 

Se combe Gladness 

J. Hunter and Sons, Borallon 10,17555 

R . A. Slaughter, Clifton 7,0664 
I 

C . Seymour, Coalstoun Lakes 5,874-4 

576135 

385971 

356569 

Carnation Lad 

Carnation Royal Scot 

Carnation Royal 

SENIOR, 4 YEARS OLD, STANDARD 330 LB . 
Pineview Model . . J . Hunter and Sons, Borallon . . . . ( 9,9513 620-592 I Pine-,iew Noble Lad 
Rurh of Ipsley (365 days) J . A. Rudu, Yeerongpilly . . 9,163-66 539804 Rhuban of Ipsley 
Oxford Graceful . . F . Mmmo, Rosewood . . 7,088 1 388546 Trinity Ambassador 

SENIOR, 3 YEARS, STANDARD 310 LB . 
Lavender of Calton . .IJ. Collins, Tingoora . . . . . . . . 12,105-97 605795 1 Prince Clare of Calton 

JUNIOR, 3 YEARS, STANDARD 270 LB. 
Pineview Noble Buttercup J. Hunter and Sons, Borallon . . . . . . I 7,45404 449223 Oxford Buttercups Noble 
Trecarne Coronation D . R . Hut~on, Cunningham 7,1786 41087 Trecarne Golden King 
Eldon Lavender . . , J. B . Keys, Go«Tie Little Plains 7,40878 384373 Retford Raleighs Chief 
Glenview Springfield F . P . Fowler and Sons, Coalstoun Lakes 5,8185 33013 Carl,, le Larkspur 2nd Empire 
Greamys Lady of Inverlaw R. J . Crawford, Inverlaw . . ) 5,30405 1 303-965 Bruce of InNerlaw 

SENIOR, 2 YEARS, STANDARD 250 LB, 
Oxford Astor Daisy F . Burton and Sons, Wanora . . . . . . 7,56883 510-208 Trinity Ambassador 
Ripple of Ipsley J . A . Rudd, Yeerongpilly . . 4,759-24 290699 Ray of Ipsley 
Seycombe Granny U . Seymour, Coalstoun Lakes . . 3,99475 250-918 Carnation Prince Charles 
Overlook Remus Fawn E. Burton and Sons, Wanora . . 6,99525 400055 Overlook Favourite Remus 
Oxford Queen Daffodil E. Burton and Sons, fLanora . . 6,22455 374495 Trinity Ambassador 



College Fleur . . . . QLeenslam~ Agricultural High School and College, u,069-22 369245 Burnsine Defender 
Gatton 

Trecarne Jersey Queen . . T. A . Petherick, Lockyer . . . . 5,o85-54 329395 Trecarne Golden King 

Pineview Lexie . . . . J . Hunter and Sons, Borallon . . 5,46185 314203 Oxfora Buttercups Noble 

College biildred . . . . Queensland Agricuturlal High School and College, 5,69118 305956 Burnside Renown 
Gatton 

Newhills Sirus . . . . J . Nicol Robinson, Maleny . . . . 4,65675 303405 President of Brooklodge 

Irene's Joyce of Wattle View E . C . Groves, Kandanga . . . . 4,4701 284243 Prince Royal of Wattle View 

Bellgarth Birthday D. R . Hutton, Cunningham . . . . 5,2705 279963 Bellefaire, Blondes Bellringer 

Glenview Hazel F . P . Fowler and Sons, Coalstoun Lakez 4,61105 277535 Trinity Officer 

Trecarne Rosella 6th T . A . Petherick, Lockyer . . . . 4,48957 26i-448 Trecarne Golden King 

College Dina . . Queensland Agricultural High School and College, 4-,67217 260300 Bmwside Renown 
Gatton 

Bellgarth Dawn D . R . Hutton, Cunningham . . . . 5,2125 202322 Bellfaire Blondes Bcllringcr 

Trecarne Sweetheart T. A . Petherick, Lockyer . . . . . . 4,220-06 238995 Trecarne Renown 

GUERNSEY . 
SENIOR, 2 YEARS OLD, STANDARD 250 LB . 

Linwood Betsy . . A . S . Cooke, ilaleny . . . . . . . !
i 5, ;i0b-6 285232 I Garamana Barrister 

East Glyn Ballet Girl A . S . Cooke, 111aleny . . . . 4,5107 250827 Caramana Prince 

Laureldale Beatrix R% . A. Cooke, Dlaleny . . . . B,2aO'S 248784 tlloonji 1Taughty Boy 
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AGRICULTURE ON THE AIR, 
Radio Lectures on Rural Subjects . 

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

On Tuesdays and Thursdays of each week, as from the 3rd July, 1934, a fifteen 
minutes' talk, commencing at 7.15 p.m ., will be given on subjects of especial interest 
to farmers. 

Following is the list of lectures for July, August, and September, 1934 ;- 

SCHEDULE OF LECTURES . 
BY OFFICERS OF THE DEPARTMENT OF AGRICULTURE AND STOCK, 

RADIO STAT10N 4QG, BRISBANE (AUSTRALIAN BROADCASTING 
COMMISSION) . 

Tuesday, 10th July, 193.4-"Preparing Pigs for Show." 
Instructor in Pig Raising. 

'Thursday, l2th July, 1934-"The Principles and Practice 
L. A. Downey, Instructor in Pig Raising. 

Tuesday, 17th July, 1934-"Plants Poisonous to 
Government Botanist . 

Thursday, 19th July, 1934-"Plants Poisonous 
Government Botanist . 

Tuesday, 24th July, 1934-"A Ramble in Rural England and its Lessons." 
J. F. I' . Reid, Editor of Publications . 

Thursday, 26th- July, 1934-"An Excursion to Scotland-Livestock Studies." 

	

By 
J. F. F. Reid, Editor of Publications . 

Tuesday, 31st July, 1934-"Queensland-A Fruitful Country." By J. F. I' . Reid, 
Editor of Publications. 

"Thursday, 2nd August, 1934-"The Story of Butter and Cheese throughout 
Ages." By O. St . J. Kent, B.Sc., Analyst. 

Tuesday, 7th August, 1934-"The Packing and Preparation of 
Market." By J. 11 . Gregory, Packing Instructor . 

"Thursday, 9th August, 1934-"The Avocado in Queensland 
H. Barnes, Director of Fruit Culture. 

Tuesday, 14th August, 1934--"Packing Shed Hygiene." 
Instructor. 

Thursday, 16th August, 1934-"The Importance of 
H. Barnes, Director of Fruit Culture. 

Tuesday, 21st August, 1934-"Papaw Cultivation." 
Fruit Culture . 

Thursday, 23rd Au-ust, 1934-"The Pasteurisation 
By O. St . J. Kent, B.Sc., Analyst. 

Tuesday, 28th August, 1934-"Vitamins in 
Kent, B.Sc., Analyst. 

Thursday, 30th August, 1934-"Factors Influencing the 
By O. St. J. Kent, B.Sc., Analyst. 

Tuesday, 4th September, 1934-"Seasonal Farm 
Instructor in Agriculture . 

Thursday, 6th September, 1934-" Seasonal 
McKeon, Instructor in Agriculture . 

Tuesday, 11th September, 1934-"Seasonal 
McKeon, Instructor in Agriculture . 

Thursday, 13th September, 1934-" The Tobacco 
By H. S. Hunter. 

Tuesday, 18th September, 1934"Some Requirements of Plant Growth." 
E. H. Gurney, Agricultural Chemist. 

Thursday, 20th September, 1934-" Fertilizers and Manures." 

	

By E. H. Gurney, 
Agricultural Chemist. 

Tuesday, 25th September, 1,934-" Nutritive Value of Pasture." 

	

By E. H. Gurney, 
Agricultural Chemist. 

Thursday, 27th September, 1934-"Mineral Ingredients in Stock Foods." By 
E. H. Gurney, Agricultural Chemist. 

By L. A. Downey, 

of Pig Feeding. By 

Stock." By C. T. White, 

to S'tock." By C. T. White, 

By 

the 

Tomatoes for 

and Elsewhere." By 

By J. II. Gregory, Packing 

Citrus Bud Selection." By 

By H. Barnes, Director of 

of Milk and its Products ." 

Dairy Products ." By O. St . J. 

Amount of Fat in Milk." 

Crops," Part I. By C. J. McKeon, 

Farm Crops," Part II . By C. J. 

Farm Crops," . Part III. By C. J. 

Industry Protection Act of 1933." 

By 
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Berrigan . 

Cnscuers to Qorrespondents . 
BOTANY. 

1.55, 

Replies selected from the outgoing mail of the Government Botanulst, Mr. Cyrit 
T. White, F.L.S . 

Red Natal Grass. 
E.A.T . (Stanthorpe)- 
The specimen is Rhynchyleytrum roseum (Red Natal Grass) . This grass is . 

very common in many parts of Queensland, particularly in the coastal belt . 
where it is very abundant along railway cuttings, in pineapple and banana 
plantations, and, in fact, anywhere where the ground has been disturbed.. 
It is not a particularly valuable grass for grazing, but is much used mixed 
with more palatable fodder as a chop-chop for working horses . It has a. 
very light hold of the ground, and is eeasily pulled up by stock. 

M.M.I . (Springsurc)- 
The specimen is the Berrigan (Fremophila longifolia), a small tree or shrub,, 

a native of Western Queensland and New South Wales. It should make 
an excellent garden shrub for dry places as it seems to stand dry weather 
remarkably well . The plant is quite a good fodder, and chemical analysis 
shows its nutritive value to be fairly high . In rabbit-infested areas it is 
said to he very hard to grow the shrub owing to the ravages of rabbits, . 
-which are exceedingly fond of the bark of this tree . Mr. Fred Turner, 
the well-known authority on grasses and fodder plants, in one of his books 
says that in certain parts of New South Wales large numbers of shrubs 
have been destroyed by rabbits eating the bark a few feet up the stems. 
from the base . We were very interested to learn that the plant had. 
transplanted so well, as it has generally been regarded as somewhat difficult 
to transplant. We are very keen on seeing the native trees and shrubs 
used more extensively for private and garden planting . 

Wild Lucerne." 
J.W.H . (Caboulture) 

This plant first made its appearance in North Queensland a little over twenty 
years ago, but is reported to have been in the Northern Territory before 
that . It is now very abundant both in many parts of Queensland and the 
Northern Territory. Its botanical name is Stylosanthes sundaica, although 
it has previously gone under various names in Queensland-e.g ., Styl'osanthes 
mucronata and Stylosanthes proaunnbens. We think there is little doubt that 
where it has been introduced it has definitely increased the carrying capacity 
of the land . Its only drawback is that it is an annual. It generally 
germinates with the early summer rains, and is in full growth in January 
and February, but as far .as we have observed stock do not care for it in its 
very green and luscious state, eating it very readily when it is drying off 
somewhat . This is rather a valuable feature, as the plant is dying off in the 
late summer and early autumn when other food is rather scarce . Experi-
cneed stockowners have told us that all classes of stock will lick up broken 
pieces of the dried plant in somewhat the. wine way as the Flinders Grasses. 
Chemical analysis carried out at the Agricultural Chemist's l;ibora.tory, 
Brisbane, shows the plant to approximate ordinary lucerne in nutritive 
value. As far as Australia is concerned, the plant was first recorded front 
the neighbourhood of Townsville, where it was looked upon as a weed of 
lawns, and hence is frequently known as Townsville Lucerne. It has been 
thought by some people that it may injure the native grasses by dying out 
and le.wiug bare patches, but as far as our experience goes this plant and 
the grasses seem to grow quite well together . 

Emu Grass (« Dalby Wild Lucerne ") . 
R.S. (Dalby)- 
The specimen of "Dalby Wild Lucerne" has been determined as Psora'ca tel,ax. . 

This is <a leguminous plant and is sometimes called Emu Grass. It is au 
native plant with a good reputation for fodder value. 
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Night Shade. 
G .R..I.A . (Gyinpie)- 
The specimen from Kilkivan has been identified as the Garden Night Shade 

(Solanum saigru1n) . It is widely spread over the warmer temperate regions 
of the world, and is a very common farm and garden weed in Queensland . 
The ripe berries are eaten by children, often in quite large quantities, 
without any ill effects . They are also commonly cooked for pies under the 
familiar name of blackberries, although, of course, they are quite distinct 
from the true blackberries of Europe and North America. The berries when 
green, however, are decidedly poisonous, and this applies, no doubt, to the 
other green parts of the plant. On this account the plant should be 
destroyed. Cases of poisoning in live stock are rare, and we were surprised 
to learn that the cattle had been eating it, for on the whole it is a plant 
rather rejected by them . The symptoms given are stupefaction, staggering, 
loss of feeling of consciousness, cramps, and sometimes convulsions . As in 
respect of many other plants of the Solanum family, or Solaaacece, the 
pupils of the eyes of affected animals are generally dilated. The poisonous 
principle is an alkaloid Solanine . The eradication of the plant is 
recommended. 

Zroundsel Bush . 
J.R . (Yeerongpilly)- 
The specimen from Gympie has been determined as Bacaharis hal'invifolia, the 

Groundsel Bush, a native of South America, and now a very common 
naturalised weed in Queensland. It has overrun many farms on the North 
Coast line, particularly towards the coast, on land that is sometimes subject 
to inundation. It is, however, not confined to such places, for we have had 
specimens from scrub farms on the Blackall and D'Aguilar Ranges . It is 
sometimes called Arsenic Bush, a name applied rather indiscriminately to 
some plants in Queensland, and this name does not seem justified . As some 
members of the genus have been suspected of poisoning stock in South 
America, feeding tests were carried out with this plant at Yeerongpilly 
some years ago, and after ten days to a fortnight's feeding the heifers were 
very thin and emaciated, but recovered when put back on to ordinary food . 
We should certainly say these heifers ato more of the plant than they would 
under natural conditions . From this it would seem that the plant has no~ 
fodder value, but is not poisonous. Some farmers on swampy coastal 
country in the neighbourhood of Noosa, have told us that stock will browse 
on the plant, especially in drought time, and they have not noticed any ill 
effects from it . 

=A Common Weed (phaseolus lathyroides) . 
II.R..II . (Giru)- 
The specimen is P'haseolus i-athyroides, a native of tropical America, now a 

common naturalised weed in Queensland . Although fairly abundant, we 
have not heard a common name applied to it . 

	

It was introduced many years 
ago as a fodder, but on the whole our experience has been that stock do not 
take readily to it, at least when other feed is .available, although on occa-
sions we have had specimens with the report that stock were eating it freely 
enough. Although introduced so long ago it is only during the last two or 
three years that the plant seems to have spread very much outside south-
eastern Queensland, and now it seems to be throughout the coastal belt . 
It is a common tropical plant, widely spread over the tropical and sub-
tropical. countries of the world, and is not known to be poisonous or harmful 
in any way. We think if plant poisoning is your trouble the cause must be 
looked for elsewhere. 

:Pigweed . 
INQUIRER (Townsville)- 
The plant is' P'ortulaca filifolia, a species of Pigweed, a native of North Queens-

land and the Northern Territory. The plant seems particularly prevalent 
this year, us we have had several specimens forwarded for identification 
from the North-west and Central-west . Like other members of the Pigweed 
family, it is not known to, possess any harmful or poisonous properties, but 
if eaten by stock in any quantity on an empty stomach would cause "hover" 
or "bloat." 
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Cape Cotton." 
T.M . (Dayboro')- 

It is rather difficult to correctly name plants from descriptions only The usual 
practice is to forward small pieces a few inches long bearing either flowers 
or seed, and i% -lien more than one specimen is sent each should be labelled 
and duplicates retained, when names corresponding to numbers will be 
returned. However, the particular weed you describe seems to he the 
so-called Cape Cotton, Balloon Cotton or Milky Cotton (Gomphrena 
fruiticosu.s), a native of South Africa, now common as a weed in secondary 
growth in much of coastal Queeosland . It belongs to a dangerous family 
of plants, the Asclepiavlece, and is probably poisonous, although so far as 
we have observed stock generally avoid it . The plant is sometimes grown 
in gardens as a curiosity on account of its balloon-like pods, but on many 
scrub farms it becomes a terrible curse, the seeds being widely spread by the 
wind. When cut the plant exudes a milky sap. The bark is very tough and 
possesses a rather useful fibre. 

Guinea Grass. 
Vf .11., (Pine Mountain)- 

'rile specimen is the Guinea Grass (P(rmicuma viaxinluria), quite a valuable fodder 
grass, either for cutting or grazing off. It has been established in Queens-
land for a great many years, and judging from the number of specimens 
received during the last few months seems again to be coming into favour . 
We should say a grass such as Guinea Grass, Blue Panic, &c ., would be 
valuable in small paddocks of, say, 2 to 5 acres for occasionally feeding down. 
Although it produces large seed heads, a big proportion of the seed is 
generally infertile, and propagation is probably best by division of the 
roots. This has probably affected the plant's popularity . It is not known 
to possess any poisonous or harmful properties at any stage of its growth . 

Trees and Climbers Suitable for Longreach District . 
A.MCG . (Longreach)- 
The trees worth while trying out at Longreach are-Currajong, Citron-scented 

Gum, Portuguese Elm (Celtis sinensis), Acacia (Albiz<ia Lebbeck), P'arkin-
so-nia Tree, Pepper Tree . Algaroba Bean, Acacia arabiaa, and Bottle Tree . 
Some of the Pines, such as the Native White Cypress (Callitris glauew), 
Cupressus tomlosa, and the, Chir Pine (1'vnus lon,gifolia), might be worth 
trying. Palms would he rather difficult to grow ; the two you are most 
likely to succeed with would be the Cotton Palm and the Wine Palm (Cocos 
Yatay) . Of climbers the following might suit :-Common Honey Suckle, 
Wistaria, Minettia, the Potato Vine (So'anum Wertilandi), Snail Flower 
(Phaseolus caracolla), and, if your frosts are not too severe, Bougain-
villeas of different varieties. 

In regard to vines that can be used both for ornament and for vegetables or 
fruits, the ordinary Passion Vine might grow if your frosts are not too 
severe . We do not remember having seen the Banana-fruited Passion 
(Tacsonia mollissima) in the West . It does not fruit well on the coast in 
Queensland, but your cold winters might aid in this respect. It fruits quite 
v'ell in the neighbourhood of Sydney . Of climbing vegetables, two beans 
you could use are the so-called Poor Man's Bean or Hyacinth Bean 
(Dolichos lablab), or any of the climbing varieties of the Madagascar or 
Lima Beans. These would probably be best treated as annuals, although 
the Dolichos would last more than one year, provided your frosts are not 
too severe . The Botanic Gardens, Rockhampton, supplies plants, and some 
of the ornamental trees mentioned you could probably obtain from the 
Curator there, Mr . I1. G. Simmons. 

Wheat Grass. 
A.E.H . (Mo-oloolah)- 
The common Australian Wheat Grass is Agropyrum scabrum. 

	

It is very comuron 
in Queensland on parts of the Darling Downs. It is occasionally seen on 
the coast, but just as an occasional stranger . The grass varies very 
considerably in fodder value. 

	

The finer strains of it are found in the cooler 
parts of the State, and it is quite a good grass for the Granite Belt and 
parts of the Darling Downs, but in the warmer parts of the State it tends 
to become hassle and rather unpalatable. From our observations of the 
grass we should say it is primarily a sheep and cattle grass rather than one 
for the dairying districts . 
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Cockspur Thistle ("Saucy Jack") . 

	

Pimpernel. 

	

An Excellent Green Manure 
(Phaseolus semierectus) . 

D.O.A . (Atherton)- 
(1) The taller growing plant with hairy leaves and stems bore only very young 

seed heads, but we should say it is C'enlaurea inelitensis, the Cockspur 
Thistle, a very bad weed in the Southern States, where it is frequently 
known under the name of Saucy Jack. It is less common in Queensland, 
although it is often seen . as a weed on farins on the Darling Downs. 

(2) The other more succulent plant with green leaves bore neither flowers nor 
seed pods, but is evidently the Pimpernel (Anagallis arvensis), a very 
common weed on farm lands in the Southern States and in Southern 
Queensland . It is poisonous to stock, though only on rare occasions does it 
seem to be eaten by them . 

Regarding Phaseolus semiierectus, this plant is quite harmless . As a 
matter of fact, it was introduced as a. fodder, though as far as we have 
observed stock do not take to very readily. We have had a lot of specimens 
in this year, and in some cases stock certainly do seem to be eating it, per-
haps because other feed was not available. It is a native of Tropical 
America, but is now a naturalised weed in most warm countries. It is not 
known to possess any poisonous or harmful properties, and makes excellent 
green manure . 

Mitchell and Flinders Grasses. 
J.C. (Ilfracombe)- 
In Dr . Hirschfeld's experiments, at least two sorts of Flinders Grasses and four 

sorts o£ Mitchell Grasses were expprinrented with . The seeds were sown 
in October, and,, due to, good late spring and early summer rains, there was 
a high percentage of germination, and the plants were in full growth in 
January. After the seed had been gathered from the Flinders Grasses stock 
were turned in late in April . The Flinders Grass had dried by this time, 
and what was left after seed had fallen proved very palatable to cattle, 
these grasses being sought first . Seed was not stripped from the Mitchell 
Grasses, and of the four varieties stock showed most preference for the 
Curly Mitchell, which is the commonest in Queensland . After that the 
Upright Mitchell, Hoop OT Wire Mitchell, and Bull Mitchell were eaten in 
much the order given. It is often claimed by practical stockowners in the 
West that failure of Mitchell Grasses to germinate has been due to the 
absence of January rains, but in Dr . Ilirschfeld's experiments the seeds 
definitely germinated with early summer or late spring rains. Our limited 
experiments at Lawnton and the Botanic Gardens have shown negative 
results. It is the opinion of stockowners that Mitchell Grass must be at 
least two years' old before stock are put on to it, otherwise they tear it up by 
the roots, but these conditions probably apply only to rather loose soil . 
Where the soil is heavy it tivould, we think, be quite safe to put' stock on to 
Mitchell Grass within the first twelve months or even less . The trustees of 
the Walter and Eliza Hall Fellowship of Economic Biology of the Queens-
land University have recently appointed a, Fellow for a term of three years 
to investigate the question of these native grasses. He is Mr . S. T. Blake, 
a graduate of the Queensland University, and it might be as well for you 
to get in touch with him. Ilis address is care o£ the Biological Department, 
University of Queensland, Brisbane . 

Broad-leaved Carpet Grass. 
J.H.O . (Burrurn)- 
The specimen is the Broad-leaved Carpet Grass (Paspal2on plutycaule), a common 

tropical grass very abundant in North Queensland . It has been established 
in the more southern parts of the State for some years, and is now very 
much on the iuerease . It is quite ,a useful grass for second-class country, 
and on the whole we drink much superior to the narrow-leaved variety that 
is causing same concern on the North Coast line as invading Paspalum 
pastures . This narrow-leaved variety of Carpet Grass is generally known 
as Paspalum compressum or Axonopus compressus, and is sometimes called 
Mat Grass. As far as we have observed in Southern Queensland, the 
Broad-leaved Carpet Grass (the form you send) prefers somewhat Sandy 
land near the Boast, and we do not think it is a potential danger to the 
better class Paspalumn pastures . 
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Qeneral PoFes . 
Honoured by the King-Sir Geoffrey Evans, Former Director of Cotton Culture. 

From the annual report of the Imperial College of Tropical Agriculture, now 
to hand, we learn that His Majesty the King, who is Patron of the College, has 
conferred on Mr . Geoffrey Evans the honour of Knight Bachelor . This is regarded 

as a well-merited recognition of his services to tropical 
agriculture. 

Sir Geoffrey Evans is well known in Queensland, where 
he was some years Director of Cotton Culture in the Depart-
inent of Agriculture and Stock, and where he has many 
friends to whom the news of the high distinction he has 
received from the King is especially pleasing . 

In 1923 he was seconded by the Empire Cotton Growing 
Corporation as Cotton Adviser to the Queensland Government, 
and was later appointed Director of Cotton Culture while 
still retaining his association with the Corporation. His wide 
experience and organising ability were of great assistance to 
the cotton industry in this State during its early stages of 
development. In 1926 he was recalled to England and 
appointed Acting Principal of the Imperial College of Tropical 

Agriculture at Trinidad . In the following year he was appointed Principal, a post 
he has filled with marked ability and tact for seven years. Judging by the report, 
which covers a very wide field of instructional and research, work, it is becoming 
increasingly evident that the efforts of the College to further the advancement of 
agriculture on scientific lines are recognised as of great value, and is widely 
appreciated. 

Sir Geoffrey Evans served with distinction during the war, attaining the rank 
of Colonel with the decoration of C.I.E. Hearty congratulations are extended to 
him on the further recognition of his work and worth in the field of tropical 
agriculture. 

Services of the Public Curator. 
The following information is supplied by the Office of the Public Curator:- 

The Office of the Public Curator has been specially created so that the people of 
Queensland will always have available a continuous service in all trustee and agency 
work, and thus avoid the many dislocations often evident in individual appointments. 
The service also provides for the preparation of taxation returns for clients . 

The intricacies of modern tax legislation are not too readily understood by 
the bulk of the people, and the need is felt for advice from men who are fully 
conversant with all the requirements of the taxation authorities . No one is expected 
to pay more tax than is required, but often, because of lack of knowledge, taxpayers 
return as income moneys which should not be classed as such . The expert can advise 
you on all these and many other points, and help you in many ways to avoid 
bearing more than your equitable burden from taxation . 

You are well advised to consider what help you need with your returns, which 
you are now required to lodge. The service includes, too, the receipt and checking 
of your assessment, and refers to all taxation returns, including land and income tax. 

Another service to-day notified is that the Public Curator has always ample 
trust funds available for advancing on approved freehold security . You should call 
or write for further information direct to the Public Curator, Edward street, 
Brisbane, or to the Branches at Rockhampton, Townsville, and Cairns, or to any 
Cleric of Petty Sessions in the State. These latter are all agents for the Public 
Curator. 

Order to Dip Stock. 
Executive approval was given to the amendment of Regulations under the 

Diseases in Stock Acts dealing with the order of an inspector to clip infected stock. 
Actually, the ainendinents involve slight changes in the fOTM of order to dip which 
the inspector issues to an owner of infected stock. The general procedure for the 
dipping and treatment of infected stock remains the same as that at present in force. 
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Staff Changes and Appointments . 
Mr. If. J. D. McBean, Inspector of Stock, Millnerran, and J. T. Sinallhorn, 

Inspector of Stock, Miles, have been appointed also Inspectors under the Dairy 
Produce Acts . 

Mr . F. C. Coleman, Inspector of Dairies, has been appointed also an Inspector of 
Stork. Mr . Coleman is stationed at Pittsworth . 

Acting Sergeant R. F. Da\vson, Sarina, has been appointed also an Inspector of 
Slaughterhouses. 

Mr . T. Ellis, loader for the Committee of Direct-ion of Fruit Marketing at 
Eudlo, has been appointed also an Inspector under the Diseases in. Plants Acts . 

Mr . D. C. B. Nunn (Boonah) has keen appointed an Honorary Ranger under 
the Animals and Birds Acts and the \?ative Phrnts Protection Act. 

Mr . A. \I . Taylor, Clerk of Petty Sessions, Ayr, has been appointed an Agent 
of the Central Su;-ar Cane Prices Board for the purpose of making enquiries in 
pursuance of the provisions of the Regulation of Sugar Cane Prices Acts in regard 
to sales and leases of assigned lands, and the appointanent of Mr . T. R. Kennedy, 
Bower, as an Agent of the Board has been rescinded. 

Constable J. W. Wilson (Turn-off Lagoons) has been appointed also ail hispeetar 
under the Slaughtering Act. 

11Tr . E . If . Harding (Palinwoods) has been appointed an Honorary Ranger under 
the Native Plants Protection Act. 

Mr . A. F. Moodie, Inspector of Stock, Julia Creek, leis been transferred to 
Hughenden, and Mr. C. E . Ellis, Inspector of Stock, who has been stationed at 
Hughenden, Zviil be attached to the Killarney district . 

\1r. S. E. Stephens, Instructor in Fruit Culture, at Cairns, has been appointed 
also an Inspector under the Apiaries Act and the Diseases in Stock Acts. 

Constable A. McElrea, of Mourilyan, has been appointed also an Inspector 
under the Slaughtering Act. 

Mr. L. G. Miles, B.Sc.Agr. (Q'ld.), who has been abroad for the past three 
Sears studying plant genetics, has been appointed Plant Breeder, Department of 
Agriculture and Stock. 

\1r. R. Mahoney has been appointed Assistant Cane Tester at the Marian mill 
for the forthcoming sugar season, as from 18th July, 1934 . 

Messrs. C. 11 . Jorgensen *laid L. G. F. Ilelbach, whose appointments as Cane 
Testers at the Mourilyan and Isis mills, respectively, were recently approved, have 
now been appointed to the Isis and Mourilyan mills. 

Constable J. E. Carroll (Stonehenge) has been appointed also ail Inspector under 
the Brands Acts . 

Mr. E. R. Ashburn, Instructor in Agriculture, Bower, has been appointed also 
an Inspector under the Diseases in Plants Acts . 

Messrs . 1V : C. Copeinan and H. A. McDonald, Inspectors of Stock at Wandoan 
and Jandowae, respectively, and Mr . J. R. Cauty, Inspector of Slaughter-houses at 
Innisfail, have been appointed also Inspectors of Dairies. 

Grade Standards for Banana Plants . 
Regulations have been. issued under the Diseases in Plants Acts prescribing 

grade standards for banana plants, and no person. shall sell or offer for sale any 
banana suckers or bits unless they comply with the standards prescribed . The 
standards are :- 

Suckers.-A sucker is an offshoot from the corm of a. mature plant from a 
planting not less than twelve anonths old, provided that the corm of such sucker 
shall be not less than three inches in any diameter below the point o£ commencement 
of development of the pseudostem . 

Bits.-A bit is a portion of a mature corm of a banana plant, previded that 
such bit shall consist of a. well-developed, undamaged "eye" protruding not less 
than 1 inch above the surface of the corm to which it is attached, the eye to be 
not less than 11 inches from any edge, width of surface to be at least 4 haches, 
and depth behind eye at least 3 inches. 

Suckers and bits intended for sale shall be removed by the vendor from his 
plantation on the same day as they are trimmed at least half o-a, mile from any banana 
plantation, provided that an agent of the Banana Industry Protection Board may 
authorise their removal to a place which lie considers safe from beetle-borer 
infestation . 
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Queensland Royal National Show . 
The Queensland Royal National Show", to be held 6th to 11th August, is 

acclaimed by all sections of the community as the most important agricultural 
event of the year. Queensla-nd's winter sunshine is attracting thousands of inter- 
State visitors to the Royal Show each year . This year's ring programme will 
extend over eleven sessions-six days and five nights-and will include one of the 
most comprehensive series of hunting, jumping, and trotting events so far presented 
in Brisbane . 

In the Women's Section of the Show, which comprises Women's Industries 
in all branches-Arts and (,'rafts, Photography, Cookery, Home Preserves, &-c.-
entries are exceptionally heavy, thus ensuring a fine display. Queensland women are 
anrolg the most resourceful, in the world, and the work displayed in this section 
should attract great public interest . 

The Royal National Show is first all,[ foremost educational, and this phase is 
exemplified in the Farm Boys' Camp . Each year 15 boys are seleeted from tile 
Project Clubs throughout Queensland ; a party of 10 boys has been similarly 
selected in New South Wales for the Brisbane Show . This year the movement is 
to be further extended by the est ;iblisluuvnt of a. Girls' Section. As a conunence-
ment, 10 girls will be selected as guests of t1ne Association, and a similar syllabus 
to that of the boys will be prepared for their education and entertainment through-
out Show Week . Each section of the e.amp will be under the control of responsible 
officials right from the time of their arrival in Brisbane to their entraiument for 
the homeward journey after the Show . The Beys' Section wilt be quartered in 
tile Valley State School ; while the contingent of girls will be accommodated at 
the Y.W.C.A . 

The Wool Exhibit which Avns so successful last year is to be again staged, 
aml will be considerably enlarged . It is anticipated that several hundred sheep 
will be housed on the showgrounds and frequent sheen-shearing demonstrations will 
be given throughout show week . It is surprising how few people have actually seen 
sheep being shorn, and these demonstrations afford a convenient opportunity for 
witness4ng an important feature of this truly Australian industry . It is, perhaps, 
on the manufacturing side that the wool exhibition is most impressive, and the 
forthcoming displays will reflect remarkable progress in the production of beautiful 
and artistic articles of personal apparel fabricated from wool . 

Brisbane Catchment Area a Bird Sanctuary. 
An Order in Council has been issued under the Animals and Birds Acts declaring 

o. 5 Division, Shire of Moreton, the Brisbane Water Catchment Area, Mount 
Coot-tha Reserve, and adjoining lands as a sanctuary for tile protection of native 
:mimals and birds. 

The Brisbane Water Catchment Area, the Mount Coot-tha Reserve and adjoining 
lands were declared a sanctuary a few years ago. However, requests have lately 
Keen received for the declaration -of sanctuaries in various parts of the No'. 5 
Division of the Moreton Shire, and as about one-third of this Division is already 
included in the abovementioned sanctuary, a new Order in Council to cover the No . 5 
Division and lands previously declared a sanctuary has been issued . 

Messrs . C. Christie, R. Worley, E. Williams, and C. Mason, of the Ipswich 
district, have been appointed Honorary Rangers under the Animals and Birds Acts . 
The property used by these Scouts for a training ground is situated within the 
boundaries of the abovementioned sanctuary. 

Instructional Course for Dairy Farmers and Pig Raisers at Gatton . 
Professor J. K. hurray, Principal of the Queensland Agricultural High School 

and College, Gatton, advises that a, short course of instruction for dairy and pig 
farmers will be held from 13th August to 23rd August, 1934 . The course will cover 
lectures and demonstrations, also visits to the Brisbane Abattoirs and baeoir 
factories. The fees will total £3 1(~s ., covering tuition, board, and visits to factories. 
Further particulars and rail concession forms oh application to the Principal of tile 
College at Gatton . 

Cheese Board. 
An Order in Council has been issued under the Primary Producers' Organisation 

and Marketing Acts giving notice of intention to extend the operations of the 
Cheese Board for the period from 1st August, 1934, to th February, 1935. Provision 
is made for the lodgment of a, petition on or before the 16th July, to be signed by 
not less than 10 per cent . of cheese manufacturers and suppliers of milk to cheese 
factories, requesting that a poll be held on the question of the continuance or 
otherwise of the board. 
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Oversea Shipment of Poultry-Customs Department Requirements . 
Following are the conditions of the Customs Department for acceptance of 

consignments overseas. These conditions are intended as a guide for shippers, and 
unless they are reasonably complied with the. Customs Department may refuse to 
pass the birds for shipment- 

For the crating of fowls, ducks, geese, and turkeys for shipment overseas, it is 
desirable that the coops be constructed of iaood, and the front be covered either 
with wire-netting or slatted battens, the latter preferred. The top should be sloping 
and the boards lapped to shed any water. Where the birds have to travel through 
the tropics, ample ventilation should be provided by leaving an aperature of about 
2 inches along the back near the top of the cool), or by holes 1 inch in diameter 
bored in the back and ends near the top. 

Water vessels should be provided, preferably of a type which will hang on to 
the front of the coop with a metal strap'. 

The minimum sizes desirable for the various classes of birds mentioned being 
despatched on a journey of seven days or over are as under, but reasonable latitude 
may be allowed if the journey is under seven days, as to New Zealand and Lord 
Howe Island. 

Fowls.-For single birds the coop should have a floor space of 3 square feet 
(2 feet X 1 foot 6 inches) and a height of 2 feet at the back and 2 feet 3 inches 
in the front. 

	

Where more than one bird is being sent, not less than 2 square feet of 
floor space per bird should be allowed, and not more than one male bird should be 
put in one compartment. 

Ducks.-Coops should be constructed the same as for fowls, except that the 
height need not be more than 2 feet at the front. An allowance of 3 square feet 
of floor space (2 feet X 1 foot 6 inches) should be made for single birds or 2 
square feet each where more than one bird is in the compartment. 

Geese.-Coops should be of the same construction as for fowls except that the 
height should be 2 feet 3 inches at the back and 2 feet 6 inches in front. Five 
square feet of floor space should be allowed for single birds (2 feet 6 inches X 2 
feet) or 3 square feet each where more than one bird is in the same compartment. 

Turkeys (Gobblers) .-Coops should be built in the same manner as for fowls, 
except that the height should be 2 feet 6 inches at the back and 2 feet 9 inches in 
front. About 9~ square feet of floor space (3 feet 9 inches X 2 feet 6 inches) 
should be provided for a single gobbler or 6 square feet each where more than one 
gobbler is in the same compartment, but preferably gobblers should be in separate 
compartments, in which case 9-11 square feet should be allowed. 

Turkey Hens.-For single hens the floor space should be 6 square feet (3 feet 
X 2 feet) or 4 square feet per bird where more than one is in the same compartment, 
and the height may be 3 inches less at front and back . 

Quarantine Area on the Near North Coast. 
A Proclamation has been issued, under the Diseases in Plants Acts, declarbig 

the parish of Mooloolah and portions of the parishes of Bribie and M'aroochy to be 
a quarantine area for the purposes of the Acts . This Proclamation also rescinds 
a Proclamation issued on the 27th February, 1930, which prescribed the existing 
boundaries of the quarantine. area t.o be between the Maroochy River and the main 
Caloundra-Landsborough road . 

This action has been considered desirable in view of the progress of bunchy-top 
infestation northward of the boundaries of the present area, and, in addition to 
taking in tho areas where bunchy top has recently made its appearance, it will also 
provide what is looked upon as a safe margin . 

Butter Board. 
An Order in Council has been . issued under the Primary Producers' Organisation 

and Marketing Acts extending the operations of the Butter Board for the period 
from -Ist July, 1934, to 7th February, 1935 . The Order further provides that the 
present members of the Board-namely, J. Purcell (Toowooiuba) (chairman), W. J. 
Sloan (Malanda), R. M. Hill (Bororen), J. McRobert (Maryborough), T . F. 
Plunkett (Beaudesert), A. G. Muller (Fassifern Valley, Kalba,r), and E . Graham 
(Director of Marketing), whose period of office terminates on the 30th June, shall 
continue in office until 7th February next . 
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Purchasing Store Pigs. 
A word of advice to those who intend purchasing or who regularly make a 

practice of buying store pigs will not be out ~o£ place, seeing that a number of 
instances have been recorded recently in which bad results have followed the 
purchases and money has been lost on the transaction. Inexperienced persons who 
set out to purchase pigs for finishing for market should endeavour, wherever possible, 
to secure pigs not less than fourteen or sixteen weeks old. 

It is disastrous buying pigs six weeks old and expecting them to make progress 
or to prove satisfactory, especially as these very young unwearied pigs often cost 
more at auction than those carrying more age. There is an old saying, "Never 
buy a pig in a poke," which literally means never buy a pig of whose breeding 
or development you know nothing. Fortunately, under the conditions on which pigs 
are offered for sale at public auction in this State, the buyers' name and postal 
address must be announced before the pigs are offered for sale, but though this 
is a valuable safeguard against the spread of disease it is not everything, and 
buyers should certainly know soinething of the conditions under which the pigs 
intended to be purchased have been developed, the foods used in their production, 
whether they come from a farm free of disease, the breeding, age, and any other 
information available. The purchase of pigs from breeders with a well-known 
good reputation is usually a safe proposition, and it would be preferable to purchase 
only from well-known breeders if we are to succeed in our efforts to eradicate and/or 
trace disease to its source of origin .- Lice, worms, and other parasites that infect 
tlm pigs are readily conveyed from one to another. 

When selecting pigs from a litter, for delivery after weaning at correct age, 
secure the strongest and best . They will repay the extra cost of two or three 
shillings per head and prove to be good buying . The same may be said of 
purchasing stock already weaned and making good progress . Never buy pigs 
manifestly diseased or with abscess formation, ruptures, piles, or open and 
suppurating wounds. It is wise to have the steel, or dairy inspector have a look 
at the pigs you intend purchasing in order to have an additional safeguard. 
It is best to avoid purchasing pigs which are in poor, emaciated condition or are 
stunted in growth -,and which give evidence of unthriftiness . Avoid purchasing 
where the pigs are crowded together in a small and possibly a badly lighted pen, 
for some sellers are so unscrupulous that they will pack a few ruptured or unhealthy 
pigs in among a lot o£ better-class stock in order to reap a benefit of the few 
extra, shillings which better pigs would, in any case, realise . 

If there is the slightest doubt about the transaction throw the responsibility 
on the auctioneer or the vendor and have them explain why certain diseased pigs 
were sold by them . 

	

These are all matters of commercial interest to farmers, especially 
those who wholly or partly depend on the purchase of store pigs for finishing. 
Store pigs are those between' approximately two and a,-half and four months of age, 
midway between wearier and "slip" stage and light porkers (four to four and a.-half 
months) .-E. J. SHELTON, Senior Instructor in Pig Raising. 

State Schools' Eisteddfod . 
The tlueensland State Schools' Eisteddfod will be held at the City Hall, 

Brisbane, from 13th August to 18th August. The purpose of the Eisteddfod is to 
demonstrate the high standard of musical performance attainable in Queensla .nd 
schools, and to allow teachers and pupils the benefits of comparison and criticism 
by an eminent musical adjudicator. 

Special railway fares have been arranged for country competitors. For children a 
special rate at one-quarter the regular adult excursion fare will be charged. 
Conductors and pianists will be charged one-half the adult excursion fare . Parents 
and other grown-ups travelling to the Eisteddfod will be charged at the special rates 
prevailing for Exhibition Week . 

Visiting choirs will be billeted with children attending Brisbane schools, on 
the basis of one or two visitors to each home, so that children from country schools 
who are members of a school choir- will be saved the expense of accommodation. 

Tt is intended to make the histeddfod programme a. very attractive one, 
and the whole week should be enjoyable to those who make the journey. Further-
more, the reduced fares (both for children and adults) should make the time a 
favourable one for a holiday visit to Brisbane. 

The farmers' support of the venture slhonld do much to ensure its success. 
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Trees on the Farm. 
The advantages of windbreaks on a farm are :- 
Firstly, they break the mechanical force; ~of the wind, thus preventing undue 

damage to orchards by breaking off limbs, blossoms, and fruits . The production 
of blossoms, fertilization, and maturing of fruits cannot be satisfactorily carried out 
in places open to the full force of high and frequent winds. Further, the lodging 
and damage by wind of other farm crops, such as maize, &c ., can be prevented 
largely by suitable shelter belts. 

Secondly, they provide a very necessary shelter for stock of all descriptions . 
To see a mob of cows or sheep huddled beneath a tree during the bitter winds of 
winter is to realise that the health and well-being of stock demand the provision 
of some efficient shelter. Too much food material is wasted in "warming the 
wind," or in meeting the increased demands of an exposed body . Sheltered animals 
require less food . Stock-owners agree that mortality among sheep, particularly 
during lambing and shearing seasons, would be considerably lessened if good shelter 
were available. Animals clearly demonstrate their need for shelter, and if the 
stock-owner were to provide it he would add considerably to his profit. 

Thirdly, windbreaks prevent soil erosion and removal of topsail due to 
unrestricted wind action . This is particularly in evidence where light soil pre-
dominates and little natural cover exists . The effects of dust storms are mitigated . 

Fourthly, they reduce evaporation and help to conserve the soil moisture . Where 
the Hind is unrestricted, evaporation goes on at a rapid rate . In the immediate 
lee of a windbreak evaporation is reduced by as much as 60 per cent ., and actually 
at one point it has been. shown, under ideal conditions, to reduce evaporation by 
70 per cent . The protective zm:e of a break varies with local conditions, but, 
generally speaking, it shelters an area equal in width to six to fifteen times the 
height Of the trees. A narrow strip is also protected on the windward side . In the 
protected zone the average reduction in evaporation falls round about 30 per eent., 
the moisture retained in the soil being available for crop needs. 

The, actrnal result of a breakwind in reducing evaporation is therefore equivalent 
to a fairly large increase in rainfall . Areas unsuited for certain crops by reason 
of an insufficient rainfall might, therefore, be made to grow thaan profitably if 
protected by efficient breaks . 

Fifthly, when planted near dwellings, they add greatly to the personal comfort 
of the farmer by protecting the home buildings from the extremes of winter cold 
and summer heat, and from dust storms . The home is made an infinitely more 
pleasant place to live in if the owner will go to the small amount of trouble entailed 
in planting a. belt of trees. 

Lastly, when planted on a big scale they can be made a source of timber and 
fuel supply for farm needs, and even assume the character of a tree plantation . 

The claims of the windbreak can hardly be ignored by the orchardist, farmer, 
or pastoralist . 

Farming's Inevitable Gluts. 
The history of agricultural effort the world over has been an inevitable series 

of booms and serious depressions. Is it po-ssibh, to "iron out" these high and low 
peaks? Sonic of the best brains of the world have applied themselves to the 
problem, and they turn. to international control as a remedy . Yet the brilliant 
young English economist, 13 . V. Hodson, whose book, "Economics in a Changing 
World," is already almost a. classic, speaks thus of the quota and other restrictive 
remedies : "As a nostruin for the world's economic ills they rest on the profound 
fallacy that the paradox of poverty in the midst of abundance has its sole solution 
in perpetuating poverty by abolishing the abundance." 

Yet the same clear thinker has to admit that primary production does tend 
to increase faster than the effective demand, and that this lends an element of 
instability to the whole business system . "The reason is," he says, "that primary 
production increases in efficiency with the aid of mechanical and chemical science, 
at least as rapidly as the total wealth of the world. On the other hand, as real 
income increases, a diminishing proportion of it is devoted to primary products, and 
a rising proportion to the higher stages of manufacture, :and to services of all kinds. 
Thus, until the least efficient producers are squeezed out, primary prices have 
perpetual tendency to fall, periodically, to quite unremunerative levels." 

These extracts, only a trifling proportion of the quantity of informative and 
thought-provoking material which has come under the writer's notice, are reproduced 
to show how the problem is vaster than is possible of final and complete handling 
by a,ny board representing the producers of an industry. Governments have taken 
a hand iii trade policy all over tlio world, and only Governments can deal with 
Governments.-"The New Zealand Farmer." 
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Bacteria in Milk and Cream-Sources of Contamination. 
Bacteria thrive in milk, and every precaution must be taken to prevent their 

entry. This susceptibility, and the fact that bacteria are everywhere, makes the 
production of a sterile mills by the farmer impossible, but knowledge and avoidance 
of the chief causes of contamination should enable him to market a. very satisfactory 
product, writes an officer of the Biological Branch of the New South Wales Depart-
ment of Agriculture. 

Tae Chat.-Milk is contaminated before it leaves the healthy cow. There are 
always some bacteria living in the milk ducts, &c ., but luckily these forms are 
rarely numerous and seldom cause a noticeable change in milk, even after standing, 
for many flays. 

	

However, should the udder be in a diseased condition the milk may 
be abnormal before it leaves the co-v . Ropy or curdled milk is often drawn under 
these circumstances. 

Materials adhering to the outside of the teats amt udder frequently bring about 
important contamination. When the cows rest at night time this portion of their 
body comes into, direct contact with the ground and becomes smeared with droppings, . 
&c ., which contain extremely high numbers of bacteria . 

	

From here they readily gain 
entry to the milk. A similar process brings about contamination from the tail,, 
which is always in an insanitary condition. Particularly during the spring and 
summer months, the fly pest causes the tail to be in constant motion, and unless 
more than ordinary care is observed,-the tail will find entry to the bucket during 
hand-milking . 

ContarYnnalioiL frogr. the Air.-Varying amounts of contamination take place 
from the air in and around the milking bails. Some yards are dusty, and unless 
the cows are all in a contented mood, a certain amount of milling takes place and 
results in flying dust . Such dust has invariably been fouled and adds large numbers 
of bacteria to the milk . Again, the practice of feeding hay or silage to the cows 
while they are being milked is sometimes followed . Yeasts, moulds, and bacteria 
gain entrance to the milk front this source. 

The Careless Milker.-In some instances carelessness on the part of the milker 
results in contamination. Unwashed hands are always insanitary, while hands -which. 
may have been thoroughly clean at the outset soon become dirty, as a result of 
contact -with the animal . Some people have the habit of "wet" milking, and this. 
is much more insanitary than the "dry" method . 

Water as a Source of Contamination--On several occasions faults in milk and 
cream have been traced to stagnant water. While the popular belief that the drinking 
of such water is, in itself, the cause of subsequent deterioration is unfounded, the 
fact remains that bacteria from such water often gain indirect entry to. the milk.. 
Mostly the cattle wade in a polluted swamp searching for watercouch, or they may 
even have to cross a stagnant creek in being driven to the milking yard . The body, 
including the teats and udder, is fouled in this manner and the bacteria are later 
added to the mills -while it is being . drawn. 

The biological quality of the water used for -washing clown the udder is also 
of importance . When cow after cow is washed with the same cloth and water from, 
the same pail the water becomes more and more insanitary and a source of pollution 
to the milk . Sometimes the water is unsuitable at the outset, being taken from. 
iron tanks in which manurial dust, blown from the yard to the roof and washed clown: 
the spouting, has been allowed to accumulate for months . 

Uvsuitable and Dirty Utensils.-By far the greatest number of bacteria are 
derived from the utensils . Kerosene or petrol this have a groove at the bottom from 
-which it is impossible to remove all traces of milk. This material supports th .e 
development of large numbers of bacteria which attack the fresh milk immediately 
it is poured into the can. 

Concerning the value of a milking machine on the faun, there are two very 
definite opinions, and one of the strongest arguments used by those who condemn 
the machine is the irregular quality of the milk drawn through it . Naturally there 
are many places in -which bacteria may become lodged in the mechanism. In earlier 
patents, communication of condensed -eater or trapped mills from the air line to the 

milk line frequently occurred, and even with recent models if the units are not 
conscientiously dismantled and cleansed, serious contamination of the mills soon 
results. 

Next to the milking machine the separator may be classed as the most likely 
source of contamination. The discs are the chief trouble. Much casein and other 
slime becomes settled between the individual discs during the skimming process. 
The reinoval of this material necessitates extreme thoroughness of washing, with 
the result that some of it is frequently left behind and breeds up an undesirable 
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inoculum for the next separation. Even when carefully washed the discs are often 
left so close together that they fail to dry, and in the droplets of water between 
them bacteria, and often rust spots, develop. 

Cloths.-In many dairies cloths find favour as an aid in the washing up process; 
and in many dairies cloths are a source of contamination which results in the rapid 
deterioration of the quality of milk and cream. Cloths retain the fat, casein, &c., 
and unless carefully spread out take a long while to dry. Under such conditions 
they rapidly become foul-smelling and are a source from which countless micro-
organisms gain entry to the mills. If kept sanitary by careful washing, rinsing, 
boiling, and quick drying, a cloth is probably less dangerous than a brush, for in 
the latter it is practically impossible to free the base of the bristles from greasy 
materials. 

Facts about Animals. 

The Creator gave various animals special prehensile organs and attributes to 
enable there to exist in the same environment. Observation makes some of these 
special features apparent and it would be well for every young farmer to note them 
in the animals he has to feed . 

Many of them, however, have not been noticed by the average stockmen, and 
are worth mentioning. For instance, the sheep has a cleft upper lip, that it may 
spread the sections apart and get its teeth close to 

the ground for short herbage 
cropping . 

The cow takes its forage in a different fashion. Her tongue is rough like a 
rasp, and with it she gathers between her eight incisor teeth of the lower jaw and 
the cartilaginous pad of her upper incisors, locks or tufts of grass which she then 
lvrenches and cuts off for mastication with her molar or grinding teeth. In a time 
of drought, when grass is dry and loose in the ground, the roots, with some soil 
attached, commonly enter the cow's mouth with each tuft of grass ; but the cow 
discards the soil and it falls from one side of her mouth. At such times one will 
find little heaps of this discarded soil everywhere on the pasture. This is not done 
by the pasturing horse. The rigid teeth of the upper and lower jaw seize a tuft 
of grass and cut it off for chewing. If soil comes with the grass it is swallowed, 
and so much "dirt" or sand may be thus taken in as to cause indigestion or colic, 
which often proves fatal. 

The horse's tongue is long, slim, and smooth, instead of being rasp-like, and 
the ridges of the horse's hard palate are also smooth, as is the lining membrane 
of the cheeks. 

	

Look into the cow's mouth and you will see that some long, teat-like 
objects (papilln.) project from the inner surface of the cheeks, especially on a level 
with the grinding surface of the molar teeth, and the ridges of the palate are also 
rough, with saw-like edges pointing backward. 

The papilla, and points of the palate ridges or "bars," together with the 
roughness of the tongue, are intended to, help the cow retain the feed in her mouth 
while chewing her cud. A farmer once wrote us that when his cow was sick he 
looked in her mouth, saw the papilla; mentioned, thought they were warts, cut them 
off, and reported that the cow was not a bit better after the operation. It is well 
to know the facts about such anatomical features . 

That is also true regarding the teeth. The incisor teeth of the cow normally 
or naturally are somewhat loose in their sockets, but the looseness has often been 
blamed to the eating of silage, by the uninformed stockman . So. has the early 
wearing away of the cutting parts of the incisor teeth. That occurs when the cow 
is ageing, so that when she is twelve years old, and sometimes when she is younger, 
one may find little rounded stubs, like collar buttons, projecting from the gums, 
instead of large, broad, shovel-shaped teeth. The broad parts quickly wear off 
and the slim necks remain. In the horse, however, the incisors, above and below, 
last the animal until it is twenty or more years old. 

The hog "goes" the cow and horse "one better" when on pasture. It roots 
below the surface to obtain feed, grubs, minerals, &c ., and, therefore, is fitted with a 
special bone in its snout and a ring of strong gristle as well, to make rooting 
possible ; and speaking of extra bones, you will find two of them in the cow's 
heart, but none in that of the horse. A moment of thought will enable the reader 
to understand, with these facts about domestic animals, why the giraffe bas such a 
long neck, the elephant its trunk, the ant-eater its elongated proboscis, the carnivorous 
or flesh-eating animals their fangs and bone-crushing molars, and the feline animals 
their claws, which have special muscles to keep them hidden or spring them into 
savage action-"Hoard's Dairyman." 
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Unfortunately the strongly expressed feelings of the British farmer in regard 
to disastrous competition from the Dominions, and the latter's resentment of 
proposals for regulation, have led to a feeling of constraint, which is not going 
to improve Imperial relations. This factor is realised in England, and it is good 
to find so important a journal as the London "Times" reproducing on its leading-
article page, in issues just to hand, a series of articles on the whole situation, 
written with special regard to the viewpoint of the overseas countries of the Empire . 
These are lengthy contributions, very faithfully covering all aspects, and the opening 
paragraph will be read by our own producers with the greatest interest :- 

"What is prudence in the conduct of every private family can scarce be fault 
in that of a great Kingdom. If a foreign country can supply ns with a commodity 
cheaper than ice can ourselves make it, better buy it of them with some part of 
the produce of our own industry employed in a way in which we have some advantage. 
Adam Smith in 1776," continues the writer, "gave this exhortation which seems 
to be the veriest commonplace. Yet in December, 1933, the wholesale price of 
butter was 69s. per cii t . in London, 184s . in Berlin and Belgium, and 238s. per cwt. in 
Paris. These prices give some indication of the extent to which the commercial 
policy of nations has departed from the commonsense of the economists." 

The agrarian policies of Continental countries is explained, some of the illuminat-
ing facts quoted being that Switzerland has, through its changed policy, reduced 
butter imports from 200,000 cwt. in 1931, to 10,000 cwt. last year. Although in 
1928 the Continent was importing six million cwt. of beef per- annum, this has been 
reduced to four million cwt., and the process involved increasing pressure on the 
only open market, Britain, and, as the writer remarks, "until the Ottawa quota 
began to operate, the pressure of superabundant supplies was having a disastrous 
effect upon the price of domestic beef." 

Britain's increasing ventures into protection for its farmers is described, wheat 
in Britain, for instance, being twice the price of world parity, while the encourage-
ment of the beet-growing industry results in sugar having to be produced at a. 
quite uneconomic price, compared with that in the normal sugar-producing countries. 
"If the present state of affairs continues," comments the writer, "we shall be 
forced to contemplate the wholly unsatisfactory spectacle of the low-cost producers 
of Denmark, New Zealand and Canada or Australia, being forced to abandon their 
farms because Governments of the industrial countries are determined to make 
production remunerative to their own sub-marginal producers. This is a challenge 
to economic sanity ." 

The last point leads up to the question of what the British Government will 
regard as a "remunerative" price, and for whom? The reasonably efficient, or 
the inefficient farmer? The explanation of the new agrarian policy of the British 
Government, as given by this obviously well-informed writer, is that it is determined 
to use the bargaining-power of its great market for food-stuffs, to promote export 
trade in manufactures, combined with the desire to secure prosperity for the Home 
agriculturalist . It is the harmonising of these factors, with the natural desire of 
the Dominions to expand and develop, which is the problem of to-day.-"The New 
Zealand Farmer." 

How to Pit Potatoes. 
A level piece of land, so situated as to ensure drainage, should be selected for 

the pitting of potatoes for winter storage. Two poles or saplings are placed oil, 
the surface, parallel to one another and 4 feet apart, and the potatoes are emptied 
in between these so as to, form a well-ridged heap . The potatoes are then covered 
with a thatch of straw or other suitable material, and this again is covered with sods 
of earth. It is important that the sodding should be done from the ground upwards 
(as in shingling a roof) . When completed, the whole is beaten well clown with the 
back of a spade, and a drain is cut round the put to run off the water in case of 
rain. 

Potatoes for pitting should be as dry as possible . If weather permits, it is 
well to let a fortnight or so elapse before earthing up-that is, to leave the Potatoes 
with only their straw covering so that sweated moisture may be carried out. For 
a small pit (say 1 ton) the best shape is a cone . 

It should be remembered that unnecessary exposure causes a deterioration in 
quality. Light causes a greening of the skin, and even a partial exposure may 
cause a yellowing of the flesh. 

12 
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Colic in Horses . 
It is extremely difficult to differentiate between the various gastric and intestinal 

affections in the horse, and most complaints seem to be placed under the heading 
of colic. The name is given to a train of symptoms which horses show when they 
have pain in the abdomen. In the horse two forms of colic are distinguished, 
namely, spasmodic and flatulent- 

In spasmodic colic the pain is not continuous, but there are intervals of ease 
between the spasms, during which the animal appears quite well, until another 
spasm suddenly occurs. The animal is generally violent, paws, stamps, kicks at 
its belly, lies or throws itself down, rolls, crouches in the loins when walking, 
stretches itself out, looks round at the sides, and sweats either in patches or all 
over. The pulse is fast, the breathing hurried and distressed, and the mucous 
membrane of the eye is red, but the temperature remains normal . Between spasms 
the animal appears quite well, and will start feeding if allowed. As the attack 
progresses, the pains get more frequent and longer, and the intervals free from pain 
shorter. Constipation is a symptom as a rule . 

The animal should be walked about, and on no account permitted to lie down 
or roll. The following drench should be given at once :-1 drachin oil of peppermint, 
2 ounces aromatic spirits of ammonia, 1 pint linseed oil . Keep well shaken, and 
drench slowly . 

If relief is not obtained in an hour, repeat the mixture, substituting thin gruel 
for the linseed oil. This may be repeated till three doses have been given, at 
intervals of an hour. Apply hot fomentations to the abdomen for periods of half 
an hour at a time, keeping the temperature of the water so high that the hand 
cannot be kept in it-half-cold fomentations are quite useless-or mustard mixed 
sloppy in a basin with vinegar may be rubbed over the belly. Give copious enemas 
every hour. If, in spite of this treatment, the animal is still not relieved, give 
the following drench, repeating if necessary every three hours :-1 ounce chloral 
hydrate, 1 pint thin gruel . 

Flatulent colic is due to fermentation of the food in the bowels, which become 
distended by the resultant gases. The belly is inflated, giving the animal an 
unnaturally round appearance, and the pain is continuous, though not so violent as 
in the spasmodic variety. The animal does not throw itself about so much, but 
appears somewhat sleepy, though uneasy and fidgety, scraping, wandering slowly 
round, attempting to lie down, but afraid to do so . 

The following drench should be given at once :-2 ounces oil of turpentine, 2 
ounces aromatic spirits of ammonia, 11 pints linseed oil. Shake the drench very 
frequently whilst giving. 

Walk about and give eneinas and .fomentations as in spasmodic colic. If the 
pain is not relieved in two hours, give an ounce of oil of turpentine in a pint o£ 
thin gruel, and repeat again in two hours if necessary . If still not relieved, give 
the chloral hydrate as in spasmodic colic. As an after treatment, when the pain 
has subsided, feed the animal on bran mashes for twenty-four hours. It is also 
best not to work the horse for two or three days . 

In drenching, if the animal struggles, or attempts to cough, immediately lower 
the head. A portion of the drench may be wasted, but unless this is done the fluid 
will be likely to pass down the windpipe, and the horse die of pneumonia.-A. and P. 
Notes, New South Wales, Department of Agriculture. 

Kikuyu Grass Sets Seed . 
The first record of Kikuyu grass (Fenvisetuin cland'estinum Chiov) forming 

seed in Australia comes from the Comboyne district, New South Wales. Writing 
to the New South Wales Department of Agriculture on 26th March last, Mr . Les. 
Pfeiffer stated that for several. years past on his property this grass had formed 
the female portions 'of the flowers, but that this year a small patch was bearing 
complete flowers and setting seed . On 16th April lie forwarded specimens of 
unmaturo flowers and also mature ones carrying seed . 

The Comboyne plateau is 1,900 feet above sea-level, and the average annual 
rainfall over a period of eight i°ears is 600^ .80 inches . 

Kikuyu grass was first grown in Australia from seed obtained by us from the 
Belgian Congo in 1919 . This seed was planted at the Botanic Gardens, Sydney, and 
sufficient cuttings were thereby obtain to enable a plot to be planted at Hawkesbury 
Agricultural College, Richmond . most of the Kikuyu grass new growing in this 
and other States was distributed from these two centres. 
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Points for Pig Raisers. 
The ambition of the pig raiser should run along something of the following 

lines :- 
More pigs per litter and more weight for age. 
Better and healthier pigs and more protection from disease. 
Lower mortality and better control of disease. 
Better proportioned and more attractive carcasses and more profitable returns. 

Improve the condition and increase the stamina of your pigs by using properly 
balanced rations, by regularity of feeding, and by keeping the pigs under strictly 
sanitary conditions . 

Deficiency Disease in Cows . 

Horse Market Revival-Stallion Parades. 

169 

The liberal use o£ minerals, and, where necessary, of the commoner drugs, will 
do much to ward off disease and enable pig raising to be carried on with a greater 
margin of profit. Properly compounded mineral mixtures are invaluable for develop- 
ing bodily strength in the animals and in generally improving the health of 
breeding and young stock. 

What should a litter of pigs weigh at three weeks of age? A well known 
manufacturer of commercial pig meals in Great Britain advertises that under efficient 
management and with properly balanced foods a fair average would be 7.5 pigs at 
10 .5 lb . each, equally 78.75 lb . per litter . The firm referred to claims that by the 
use of their food it is quite possible to increase this average to 8.39 pigs at 12 .4 lb ., 
equally 104.8 lb . at three weeks of age. They like their customers to regularly 
~ceigh their pigs . 

Referring in a recent report to cases of deficiency disease in dairy cows on 
the Central New South Wales Coast, the Chief Veterinary Surgeon of the New 
South Wales Department of Agriculture draws attention as follows to the value 
of a sterilised bonemeal lick :-- 

"There appears to be a tendency rather to use complicated licks for cattle 
suffering from phosphorus deficiency when in reality bonemeal or dicalcic phosphate 
is the only thing required in addition to common salt . Alternatively, of course, 
the necessary inirneral matter may be provided to the cattle through using artificial 
fertilisers on the pastures, and the benefit derived would be very greatly increased 
were the farms more markedly subdivided . Iii connection with the use o£ sterilised 
bonemeal and the value to be derived from its use, reports on investigations recently 
carried out in Florida are to hand. These reports stress the point that in very 
deficient country regular access to bonemeal is required over a prolonged period if 
cattle are to be expected to produce satisfactorily and to breed at the same time." 

The Minister for Agriculture and Stock (Mr. F. W. Bulco,ek, M.L.A .) has 
expressed his satisfaction at the revival in horse sales in many country centres, as indicated in recent press reports. The Minister also referred to the Stallions Regis- 
tration Acts, which have for their primary object the elimination of the unsuitable 
and unsound horses of all breeds, and expressed the opinion that this desirable 
objective could only be achieved with the co-operation of breeders and owners . Mr . 
Bnlcock emphasised the necessity for owners complying with the legislative provisions, 
which insist on examination and registration of stallions . 

Arrangements are now in progress for the annual examination of stallions, 
which will be carried out during the next two or three months at various centres 
appointed for that purpose,- and the attention of owners is directed to parades 
advertised in metropolitan and district newspapers . Strict compliance with the 
provisions, which prescribe compulsory registration, is to be enforced in future . 

At any sales held intending purchasers of stallions should insist, for their own 
protection, on the production of a. certificate of registration of the animal under the 
Stallions Registration Acts, as uncertificated 'h'orses are prohibited from being used 
for either public or private service. 



1,70 

	

QUEENSLAND AGRICULTURAL JOURNAL. L1 JULY, l!1.il. 

J he home and The Qarden. 
OUR BABIES. 

Under this heading a series of short articles by the Medical and Nursing 
Staffs of the Queensland Baby Clinics, dealing with the care and general 
welfare of babies, has been planned in the hope of maintaining their health, 
increasing their happiness, and decreasing the number of avoidable deaths. 

PLAYING WITH BABIES. 
This article appeared in the newspapers of New Zealand a, few 

years back . 
A RECENT spectacle of a bright, intelligent baby being treated as a 

plaything by every member of the family concerned leads us to 
touch once again on this subject . 

Play is a natural instinct which man has in common with the lower 
animals . It seemti that the higher an animal comes in the scale of 
creation the more highly developed is its instinct for play . When we 
come to the domestic animals we see playfulness developing in proportion 
to the intelligence, and in the apes and monkeys playfulness is retained 
throughout life . 

It is right and natural that baby should play-something is radically 
wrong if he does not early show this instinct-but 

How Does He Play? 
Kicking exercise is the baby's earliest play. From it he derives 

numerous sensations which give him pleasure . Later this leads on to 
the discovery of his first and best playthings-his own fingers and toe:. 
-best because in addition to their fascinating habit of unexpectedly 
appearing and disappearing, he derives twofold pleasure from playing 
with them ; that of touching and of being touched . Then he comes into 
the realms of playthings apart from himself, though not necessarily 
rattles or playthings proper . Every object within his reach is a 
potential plaything, and life consists of one great game-the adventure 
of satisfying curiosity . 

This sort of play is utterly satisfying to the unspoilt child, besides 
being satisfactory and safe . Baby can play it in his own time and at 
his own pace . When he is tired he can stop ; if he goes on a little too 
long Nature steps in and he sleeps till his nervous energy is restored . 
His developing faculties are healthily stimulated without the slightest 
danger of over-stimulation of the delicate nervous system . 

The Wrong Sort of Play . 
How different is this from the case when the baby is played with. . 

Then stimulation is applied in our time, at our pace, and the result is 
inevitably a certain degree of over-stimulation, unless the process is kept 
within strict limits. 

Just watch a baby responding to prolonged playing of this kind . 
The eager, responsive type of child quickly reacts, and his delicious 
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gurgles and chuckles charm us . 

	

If a very little of this is allowed to go a 
very long way no harm is done, but the first signs of wandering attention 
or fretfulness are certain signs of fatigue and should be the signal to 
stop . Too often, unfortunately, they are taken as the signal for more 
strenuous efforts at so-called amusement, to which the baby again 
responds, though after a time there is probably a slightly hysterical note 
in his laughter and gleeful shouts . Presently everyone is tired, yet it 
may strike no one that the baby is fretful and will not sleep for the 
simple reason that he is nervously exhausted . 

Put Yourself in the Baby's Place. 
Just imagine one's feelings if a creature of ten times one's size and 

mental capacity (though not necessarily possessed of intelligence to 
,match) insisted on prolonging certain diverting antics beyond one's 
powers of spontaneous response! It does not require much effort of the 
imagination to see that this sort of thing carried on over a long period 
:nay mean wrecking of the nervous system with some temperament's . 
The bald fact of the matter is that adults play with babies for their 
ov.n amusement, vot the babies' pleasure . 

Someone has suggested that a baby affects many women much as a 
mechanical toy affects many men. "Give a child a clockwork engine 
and father won't be able to leave it alone. 

	

Give him also a, few trucks, 
a toy railway signal, and 6 feet of tin track and he will neglect his 
business!" So with many a woman-give her a baby and she can't 
leave it alone. All unknowingly she satisfies her own play instinct at 
the expense of the child . 

Mothering. 
One does not mean to imply for a moment that the baby should 

receive no attention . Babies ailo,ved to grow up without a certain 
amount of handling and loving attention become pale, flabby, and 
listless . 

What one does mean is that the greatest part of the direct stimula-
tion should come to the child in the simplest way along with tender and 
skilful "mothering" and "handling," at feeding and bathing times 
chiefly. The sum of exercise and stimulation obtained in this way 
during the course of the day is very considerable and quite sufficient 
for the. young or easily stimulated baby . 

A judicious amount of more direct "playing with" may be allow-
able, according to the type of child, so long as the caution indicated 
in a previous paragraph is observed . In addition, remember that there 
is one time when a baby needs no stimulation whatever, and that is 
just after a meal . Yet, by some contrariness, this is just the time when 
it is often given, the poor little mite being jogged and patted and 
talked to . 

Troublesome digestive disturbance may be due to this cause, and 
this alone . A persistent habit of vomiting may be set up which affects 
progress and requires a prolonged period of treatment for cure . We 
have many such cases admitted to the Karitane Hospitals, some of whom 
need practical isolation for a time so over-stimulated are they . 

To sum up, the less babies are deliberately played with the better, 
and there should be no playing near meal tunes or within an hour or so 
of bedtime. Injudicious playing with infants makes them nervy and 
cross, disturbs their sleep, disturbs their digestion, and may cause 
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undesirable conditions in other respects . If one must play with the 
baby let the play be of very short duration, stopping short of the first 
sign of fatigue, gentle and quiet, not boisterous, and not with a whole 
gallery of spectators looking on and perhaps joining in . The baby's 
early play should be mainly with his first playmate-himself and his 
own fingers and toes . 

IN THE FARM KITCHEN 
BREAD-MAKING. 

GOOD bread-making :Hour is essential ; some flours make excellent cakes and 
puddings, but are not good for bread-making . This is because bread requires 

a flour containing plenty of gluten . Some varieties of wheat make a flour low in 
gluten content, and these are not suitable for bread. 

Yeast Nvorks best at temperatures of from 77 to 95 deg. Fahr . Keep the 
dough near the stove in cold weather and during heat wares put in cool place or 
it will rise too quickly and give a loaf that is too porous . Yeast will not work 
below 30 (leg . Fahr ., and is killed at 212 deg. Fahr . Salt retards the action of 
the yeast slightly ; it should not be added till the dough is working well. 

A. little sugar improves the loaf. It prevents the crust from being too hard_ 
The water or milk used to mix the bread with should be scalded and then allowed 
to cool down to lukewarm-about 103 (leg . Fahr . Milk makes a very nutritious 
loaf with white crumb and rich, crust. If all milk cannot be used try half milk 
and half water. 

Cook for one hour ; start with a hot fire (400 (leg .) and decrease the temperature 
after a lvhile . The cooking drives off the carbon dioxide and kills the yeast plant,, 
so that it does not rise any more . 

Troubles in Bread-making . 
Over kneaded dough is sticky and will not rise ; under-kneaded (tough is streaky 

and the bread will contain lumps of dough that have not been worked out. 
Too much flour gives too stiff a dough, rises very slowly, and the flavour will. 

be poor . 
Too long a rising will give a porous loaf with poor flavour. If the rising 

continues too long, the bread will settle over the side of the tin or become sour . 
Too cool an oven will make the bread rise too long and it will be too porous . 
"Rope" is caused by a bacillus ; it often appears in hot, damp weather. 

	

When 
the bread is about a day old the crumb goes stringy or ropey and the flavour is so 
disagreeable that it is quite unfit for use. This disease is hard to get rid of . The 
treatment is to sterilise all utensils, and add vinegar equ:d to 2 per cent. (one 
tablespoon vinegar to 1), lb . flour) of the flour used, for all the remaining flour 
you have . 

Recipes for Yeast. 
Yeast is a microscopic plant, which, when given .food, air, warmth, and moisture 

multiplies very rapidly and produces carbon dioxide ; this stretches the gluten 
and the dough rises. 

	

There are three main. kinds of yeast. 

	

Compressed yeast comes 
in small damp cakes ; it is ready to work immediately it is given the food and 
moisture, &c ., and will keep in good condition two or three days . Dry yeast is a 
mass of yeast plants dried and mixed with some kind of meal. Although alive, 
it is inactive, and even after it has been given the food, warmth, and moisture it 
takes some hours to start working well . It is sold in this and will keep some 
months. Liquid yeast may be made at home as follows :- 

Cream of Tartar Yeast.-Put 1 heaped tablespoon of hops in a saucepan with 
4 cups water and boil twenty to thirty minutes. Put 1. tablespoon sugar, 1 teaspoon 
cream of tartar into a basin, strain the boiling hop water on to it and stir ; when 
cold mix with 3 tablespoons flour and add 1 tablespoon old yeast. Put in basin, 
cover with plate, and keep in a, warm place near the stove for twelve to eighteen. 
hours. It is then really for use. Stand in a cool place, and it will keep for a 
week or ten (lays in cool weather. Use three-quarters of a pint of this to make 
3 to 5 1b . bread. 
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Potato Yeast.-Materials : Three potatoes, two pints boiling water, half cup 
flour, one-quarter teaspoon ginger, one tablespoon sugar, one and a.-half tablespoons 
salt, half cup old yeast. Peel the potatoes, cut small, cook in the boiling water, 
mash potatoes . Mix next four ingredients and pour over them the potatoes and' 
water in which they have been cooked . When lukewarm add old yeast. Keep 
lukewarm for twenty-four hours, put into basin, cover, and , keep in cool place. 
Will keep two weeks. 

Neither of these yeasts requires bottling or eooking. 

TOMATO SOUP . 
Materials-2 lb . tomatoes ; 2 onions ; 2 slices bacon ; 1 tablespoonful dripping 

1 tablespoonful sago soaked in 1 cup of water ; 1 teaspoonful sugar ; 
1 teaspoonful salt ; 1 pint water ; 3 pints stock ; pepper . 

Utensils-Bowl ; knife ; saucepan ; basin. ; sieve ; wooden spoon. 

Method- 
1 . Wash sago in three waters ; soak it in 1 cup of water ; wash, peel, and cut 

up tomatoes and onions . 
2. Cut up bacon into small pieces ; put dripping and bacon into a saucepan ; 

fry for 3 minutes. 
3. Add cut-up vegetables, salt, and sugar; fry for 10 minutes, stirring constantly. . 
4. Add water ; simmer for 1 hour . 
5 . Strain. soup into a bowl, rubbing the thick part through the sieve with a, 

wooden spoon. 
6. Return the strained liquid to the saucepan ; add stock and soaked sago ; boil 

till the sago is clear ; season with pepper and salt as required. 
Notes- 

1. Tapioca may be used instead of sago . 
2. This soup may be made without stock, using 2 quarts of water instead of 

1 pint water and 3 pints stock. 
3. It may be made with milk, using 3 pints water and 1 pint milk ; in this 

ease z teaspoonful of carbonate of soda and the milk are added about, 
10 minutes before the soup is served. 

4. The bacon may be omitted. 

FRUIT PIE. 
Material's-For pastry : 6 oz . flour ; 3 oz . dripping ; 1 teaspoonful baking-powder ; 

gill water ; salt ; I dessertspoonful milk for brushing over ; 1. teaspoon-
ful sugar for sprinkling over the finished pie. For filling : 1 lb . fruit ; 
water and sugar as required. 

Utensils-Pie dish ; knife ; basin ; bowl ; pastry board ; rolling-pin; teaspoon ; fork ; 
brush. 

Method- 
1. Fill a pie dish with prepared fruit, piling the fruit high in the middle, and 

adding sufficient water or juice to come to about 1 inch below the inner 
edge of the dish. 

2. Sift flour, baking-powder, and salt into a bowl . 
3. Rub dripping into the flour with the tips of the fingers ; mix into a dough, 

adding the water slowly . 
4. Turn out on a floured board; knead lightly. 
5. Roll out to the thickness of .1 inch ; cut a strip about 1. inch wide, and lair,' 

enough to cover the edge of the dish ; wet the edge, put the strip of 
pastry on it ; wet the upper surface of the pastry . 

6. Cover the fruit and the strip of pastry with the remainder of the pastry ; 
cut round the outside edge, working the knife downwards. 

7. Ornament the edge with a spoon or fork ; decorate with leaves cut out of 
scraps of pastry . 

8. Brush over with mills or water; sprinkle with sugar. 
9. Bake in a moderate oven until the pastry is a, golden brown colour ; this 

will take at least 30 minutes. 
To prepare the fruit- 

1. Apples, pears, quinces, and other large firm fruit must be peeled, cored, 
quartered, and stewed with sugar before they are put into the pie dish . 
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2. Berries and small fruit should be wiped ; they should not be `washed. Sugar 
must be added, the quantity depending on the kind and ripeness of the 
fruit. 

3. Dried fruit should be washed and soaked for 12 hours ; sugar and part of 
the water in which the fruit has been soaked should be added to it in 
the pie dish . 

1 . Fruit preserved in water is ready for putting into the pie dish ; it may be 
necessary to keep back part of the juice; the amount of sugar to be 
added depends on the tartness of the fruit. 

5. Tinned fruit preserved in syrup should not require sugar. 

DROP SCONES. 
Materials-', lb . flour ; 1 teaspoonful carbonate of soda ; 1 teaspoonful salt ; 

2 gills sour milk or butter milk ; 1 dessertspoonful sugar. 

Utensils-Siove ; bowl : wooden spoon ; cup ; greased paper ; frying-pan . 

Method- 
Sift flour, carbonate of soda, and salt into a bowl. 
2. Add the sugar ; mix well ; add sour milk or butter milk. 
3. Beat the mixture until it is smooth . 
4. Rub greased paper over the bottom of a hot frying-pan. 
5. Drop small tablespoonfuls of the mixture separately on the hot greased pan. 
6. Cook until bubbles appear on the upper side ; turn ; cook under side until it 

is golden brown. 
Note-If sour milk or butter milk is not obtainable, sweet milk, to which 1 tea-

spoonful of cream of tartar or a teaspoonful tartaric acid has been 
added, may be used. 

STEAK AND KIDNEY PIE-FLAKY PASTRY. 
:Materials-For filling : 1 lb . steak ; 2 sheep's kidneys or ? ox kidney ; 7 . slice 

bacon ; 1 tablespoonful flour; 1 teaspoonful salt ; I teaspoonful pepper ; 
1 teaspoonful chopped onion ; I cup water. For pastry : 6 oz. flour ; I tea 
spoonful baking-powder; 1 teaspoonful butter ;,'; gill water; 3 oz . lard 
or dripping. 

Utensils-Board ; knife; 2 pie dishes ; bowl ; sieve ; rolling-pin ; brush. 
Method- 

1. Cut bacon and kidneys into pieces ; slice the meat into strips or squares about 
} an inch thick. 

2. Roll all the pieces in flour, pepper, and salt ; arrange them in a pie dish, 
placing a piece of kidney, a piece of kidney suet, and a small piece of 
bacon oil each slice of steak ; sprinkle each layer with minced onion. 

3. Add water ; cover with a. second pie dish ; cook in a moderate oven for 30 
minutes ; cover with flaky pastry. 

For flaky pastry : 
4. Sift flour, baking-powder, and salt into a bowl . 
5. Rub in butter with the tips of the fingers ; add water slowly ; work into a 

dough. 
6. Turn out on a floured board ; knead lightly; roll out into a square . 
7. Cover the surface with one-third of the lard or dripping broken lip into 

small pieces. 
8. Fold in three ; place with the open end towards you ; roll out, working only 

from you. 
9. Repeat 7 and 8 twice ; fold again in three ; roll out into the shape of the 

pie dish . 
10 . Cut a strip of pastry about T an inch wide ; moisten the edge of the pie 

dish ; cover the moistened edge with the strip of pastry . 
11 . illoisten the strip of pastry ; place the remainder of the pastry over the 

pie dish ; pressing the edge close to the moistened strip. 
12 . Trim the edges, cutting with a sharp knife downwards close to the rim 

of the dish. 
13 . Make a hole in the middle of the pie ; decorate with leaves cut out of the 

scraps of pastry trimmed from the sides. 
14 . Brush over with milk or beaten egg ; bake in a hot oven for 30 minutes. 
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PANCAKES . 
Materials-2 oz . flour ; 1 egg ; 1 gill milk ; pinch of salt ; 1 tablespoonful sugar ; 

1 lemon. 
17tensils-Bowl ; sieve ; cup; basin ; fork ; whisk ; frying-pan ; knife ; brown 

paper ; lemon-squeezer ; d'oyley ; dish. 
Method- 
1. Sift flour and salt into a bowl . 
2. Add beaten yolk of egg and milk ; mix well . 
3. When smooth add the stiffly-beaten white of egg. 
4. Heat dripping in a frying-pan ; pour in enough batter to make a very thin 

layer in the pan. 
5. Cook till slightly browned on the lower side ; turn quickly ; cook for 1 minute 

on the other side . 
6. Lift out ; drain on brown. paper ; roll up ; sprinkle with lemon juice and 

sugar ; serve on a d'oyley on a hot dish . 
Note-Pancakes may be served piled in layers with jam between each layer ; 

the top pancake is sprinkled with sugar ; portions are cut in wedges 
for serving. 

ABERDEEN SAUSAGE. 
Materials-1 lb . steak ; 2 oz. bacon ; 4 cup white bread crubs; 1 tablespoonful 

flour; 1 tablespoonful sauce ; 1 egg ; pepper and salt to taste; r' cup 
brown bread crumbs . 

Utensi's-Mincer ; knife ; bowl ; pudding cloth ; saucepan . 

Method- 
1 . Mince the steals and bacon. 
2. Put meat, bacon, bread crumbs, pepper, salt, and flour into a infixing bowl . 
3. Add sauce and egg ; mix thoroughly ; form into a sausage. 
4. Tie securely in a damp cloth. 
5. Place in boiling water and boil for 2 hours. 
Roll in bread crurnbs and serve cold ; garnished with parsley. 

GERARD STEAK. 
Materials-1 lb . topside steak ; 1 dessertspoonful mustard ; 1 dessertspoonful 

sugar ; 2 tablespoonfuls vinegar ; salt and pepper . 

Utensils-Baking dish ; basin ; iron spoon ; board; rolling-pin; cup. 
Method- 

1. Attend to the oven . 
2. Place well-beaten steak in baking dish. 
:3 . Mix together mustard, sugar, flour, salt, and pepper to a soft paste with 

vinegar. 
4. Pour over steak and rub in ; allow to stand 1 hour ; turn and rub. 
5. Add 1 cup of cold water. 
6. Place in hot oven and cools for 1 to 11 hours. 
7. Service on hot dish with the gravy. 

	

- 
Note-Onions or tomatoes may be sliced and cooked with the meat . 

STUFFED STEAK. 
Materials-For forcemeat : 1 cup bread crumbs ; 1 small onion ; 1 dessertspoonful 

herbs ; 1 dessertspoonful dripping ; 1 egg or 41 cup of milk . 
For other : 1 lb . steak ; 1 dessertspoonful vinegar ; salt ; pepper ; dripping . 
Utensils-Knife ; bowl ; board ; rolling-pin ; string ; frying-pan, and saucepan or 

baking tin ; cup ; wooden spoon ; dish ; gravy boat. 
Method- 

For seasoning or foreeiraeat-
1. Peel and cut up onion finely . 
2. Put bread crumbs, onion, herbs, dripping, salt and pepper into a basin ; 

mix well ; bind with egg or milk . 
3. Beat steak with a rolling-pin; place seasoning on steak ; roll up tightly and 

tie into shape; roll in flour, pepper, and salt . 
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4. Brown in smoking fat ; drain on paper. 
5. Put into saucepan ; add sufficient boiling water to cover the meat ; add 

vinegar ; simmer for 2 hours. 
6. Remove meat ; thicken gravy with blended flour ; add salt and pepper 

to taste. 
7. Return meat to the saucepan ; bring to boiling point. 
S. Serve on a hot dish ; pour some gravy over the meat, ; serve the remainder 

in a gravy boat. 
Notes- 

1. Stuffed steak may be baked ; directions for roasting or baking should be 
followed instead of instructions 5 to 9 given above ; gravy should be 
made as for roast beef. 

2. By cutting the meat into slices about 4 inches square and half an inch 
thick, and placing seasoning or a slice of bacon on each piece, beef 
olives may be made . 

3. Savoury chops may be prepared and cooked similarly. 

w 

LANDSCAPE GARDENING. 
The landscape gardener must possess a good deal of artistic taste, as he deals 

with the landscape and its improvement. Should alterations be necessary, they 
must be carried out in as natural a manner as possible, and they must be in unison 
with the surrounding country. Any existing natural features may be made the 
most of . 

If trees shut out a desirable view; they may with care be removed. Tree 
thinning also becomes necessary when some are spoiling others . It is better to 
have one good specimen than several poor ones . When tree planting, the gardener 
must look forward, and consider their size when maturity is reached. 

Broad stretches of lawn may be broken up with shrubs or specimen trees, or 
beds of flowers. The character of the soil and the situation must be taken into 
consideration when planting. It is of no use to plant trees or shrubs that are not 
likely to succeed, and if doubtful ones are included, they must be in positions where 
they can be easily replaced should they fail . The character of the dwelling must 
also be taken into consideration. 

Vista making is an important part of landscape gardening, and to carry it 
out tire various points of vantage have to be ascertained and their values determined . 
The outline of the landscape from the various vantage points must be undulating, 
not straight or unbroken, and though special hues in greenery may be made the 
most of, they must not be repeated until the eye wearies of them . 

Paths should be as few as possible, and each should be made for some definite 
purpose. They should run in bold but graceful curves, especially when made of 
gravel . 

If summer houses are included they should not stand out aggressively, and they 
should be covered with creepers as quickly as possible . 

FLOWERING SHRUBS. 
I a~~er.e!rce~nhcs indiea varieties.-There are many beautiful forms of this shrub 

oil the lnar-ket, and the finest varieties have been raised in Queensland L. 11Tatthewsii 
and I. Larcsiana; the colours of both are lilac, but Matthewsii is the darker shade. 
The heads of bloom of both varieties attained a length of about 24 in ., and the 
individual flowers are a couple of u,ches across. The plant may be grown in any 
small garden, and the size may be kept at the will of the gardener. Specimens 
growing in Brisbane range from a few feet high to 20 ft . 

The plant stands severe trimining ; in fact, it stands the knife so -well that it 
can be grown almost any height by being cut back in July every year, like a grape 
vine . 

	

One of the finest specimens of L. Matt"kmosii can be seen growing on the river 
side of the Customs House garden. Plants are easily raised from cuttings taken 
from the previous year's wood and planted during July and August . Also plants 
well established may be pureliased at any of the nurserymen's stores . 

Garikii;is. -Iu the earlier days of Brisbane there were few gardens without 
a gardenia ; now they are rarely seen . G. Thwu.bergii is one of the varieties that 
should be grown. The flowers are pare white, exquisitely scented, and the foliage 
of all the. varieties are a gloss- green . These plants are not too fond of pruning, 
and should be allowed to prow in their own way. Gardenia Jtorida is mostly grown 
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for florists' use, the flowers being perfect in form and not having the heavy perfume 
of the other varieties. All the gardenia family are subject to scale diseases, but are 
easily kept clean by occasional spraying's with boiler water that has plenty of soap 
in solution . The plants never attain any size, so are very useful in small gardens. 

Oleander.-In the northern part of the State these plants flourish, and are much 
admired by visitors from the Southern States and overseas . 

The plants attain a fair size if not kept within bounds . In some of our 
northern towns it is quite common to see plants 20 to 30 ft . high, and of many 
colours. The plants are grown in Brisbane, but by a few only ; yet they grow 
just as well here as in. the North. The smaller growing varieties should be more 
extensively grown, and the pink "Cornea," white "Madonna," and cariuine 
"Delphine" are all good old varieties. 

When growing the plants in small gardens it is necessary from their earliest 
stages of growth to keep them well headed back, the young wood of the previous 
year being the flowering wood. 

Lantana.-The small varieties of lantana are not in common with the pest 
scattered all over Queensland, and are very beautiful when trained as hedges or 
shrubs . The tangerine-coloured variety and the canary-yellow variety are the two 
usually grown in Southern Queensland . Splendid specimens of these are growing 
in the Betanie and Museum gardens. The plants flower for nine months of the year,, 
and will grow in almost any soil and will stand fairly hard conditions . 

TRANSPLANTING FRUIT TREES. 

The transplanting of partially developed fruit trees is seldom attempted on 
account of the risk of failure and the trouble entailed in endeavouring to retain 
sufficient fibrous roots to ensure a reasonable prospect of success. Trees up to five 
or six years old, where subject to the necessary preliminary treatment, can not only 
be removed without risk of failure, but transported satisfactorily over long distances . 
It will be recognised that the sustenance of the plant is absorbed by the small or 
fibrous roots in the, immediate vicinity of their terminals, and by inducing a profusion 
of these within a short radius of the stem the chances of failure are practically nil. 
A profusion of small roots may be ensured by cutting through at the desired 
distance from the stem (15 to 24 inches, according to the size of the tree) all roots 
to a depth of I8 inches . In so doing a trench is made around the tree, and the 
end of roots carefully pared if the cutting has not been `clean." The trench is. 
then refilled with soil containing a good supply of humus, and in about three months' 
time the original root ends will have developed a good supply of fibres . At the 
time of removal these are not interfered with more than can be avoided, the 
necessary excavation for removing the tree from its original position and severance 
of any lower roots being made beyond the terminals of the young root growth . The 
head of a large tree should be materially shortened at the time of removal. The 
cutting of roots in the first instance should be performed when the tree is in a, 
domant state ; in the case of citrus, conditions are generally favourable about 
ltitarch . Tropical varieties handled in this manner can. be removed at almost any 
time after sufficient roots have formed and hardened, and may be first treated at any 
time of the year at the period ]Known as "between. growths." 

FLOWER GARDEN . 

All the roses should have been pruned some time ago, but do not forget to look. 
over their, occasionally, and encourage them in the way they should go by rubbing 
off any shoots which tend to grow towards the centre . 

	

Where there is a fine young 
shoot growing in the right direction, cub: off the old parent branch which it will 
replace. If this work is (lone gradually, it will save a great deal of hacking and 
sawing when nest pruning season arrives. Trim and repair the lawns. Plant out 
antirrhininus (sna,l;xirag'ons), pansies, hollyhocks, verbenas, petunias, c&c. Sow zinnias, 
amarnnthus, balsam, chrysanthemum, marigolds, cosmos, coxcombs, phloxes, sweet 
peas, lupins ; and plant gladiolus, tuber-roses, amaryllis, pancratium, ismene, crinums, 
belladonna, lily, and other bulbs. In the case of dahlias, however, it will be better 
to place them in some warm, moist spot, where they will start gently and be ready 
to plant out in a month or two . It must be remembered that this is the driest of 
our months . During thirty-eight years the average number of rainy days in August 
was seven, and the mean average rainfall 2.63 in ., amt for September 2.07, increasing. 
gradually to a rainfall of 7.69 in . in February . 
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KITC11-1EN GARDEN. 
Nearly all spring and summer crops can now be planted. Here is a list of 

seeds and roots to be sown which will . keep the market gardeners busy for some time : 
Carrots, parsnips, turnips, beet, lettuce, endive, salsify, radish, rhubarb, asparagus, 
Jerusalem artichoke, French beans, runner beans of all kinds, peas, parsley, tomato, 
egg-plant, sea-kale, cucumber, melon, pumpkin, globe artichokes . Set out any cabbage 
plants and kohl-rabi that are ready. Towards the end of the month plant out 
tomatoes, melons, cucumbers, &c ., which have been raised under cover. Support 
peas by sticks or wire netting. 

	

Pinch. off the tops of broad beans as they come into 
flower to make the beans set. Plough or dig up old cauliflower and cabbage beds, and let them lie in the rough for a month before replanting, so that the soil may 
get the benefit of the sun and air. Top-dressing, where vegetables have been planted 
out with fine stable manure, has a most beneficial effect on their growth, as it 
furnishes a mulch as well as supplies of plant food . 

THE CARE OF THE LAWN. 
For a lawn to be a success it must be carefully made in the first place. Good 

drainage is essential, for stagnant water-logged soil encourages weeds and kills 
the grass. 

	

The soil should be rich in plant food . 

	

Give the ground a heavy dressing 
of good rnamrre, and thoroughly dig it over . Enough time should then be allowed 
for the soil to settle, as it must be firm when the grass is planted or there will be 
rr series of hills ~Ind hollows shortly after. In addition to the manure apply the 
following Ynixture at the rate of 3 oz . to lbe square yard, forking or raking it well 
into the top spit of the soil :-2 lb . superphosphate of lime, I lb . bonemeal, and 1 11) . 
-sulpliate of ammonia. 

Early in the spring, as the grass begins to grow, a heavy roller should to passed 
-several times over the ground. 

Lawns showing bare patches will require a dressing during the autumn, and the 
mixture previously mentioned will be found very suitable, and will keep the grass 
well nourished. Wood ashes and soot, combined or not, will also be found beneficial . 
All dressings should be applied during showery weather. If soil poverty is the cause 
of a patchy lawn, it is best to rake over in the autumn with a sharp-toothed rake, 
and dress with a good layer of fine soil and wood ashes. 
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PLATS 73 . 
Brisbane's Water Supply-High level filter beds, Mount Crosby. 
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Orchard ®yes for Cuqust . 
THE COASTAL DISTRICTS. 

T HE bulls of citrus fruits, with the exception of late ripening varieties, will now 
have been marketed, and cultural operations, pruning, spraying, Re ., should be 

receiving attention. Where trees show indication of impaired vigour, pruning should 
be heavy, both in respect of thinning and shortening branches . Where trees are 
vigorous and healthy a light thinning only will be necessary, except in the case of 
the (',tell Retreat Mandarin, which in coastal lands is invariably disposed to produce 
a profusion of branches, with consequent over-production and weakening of the 
constitution of the tree in addition to the fruit being small and not of the best 
duality. Where white louse is present on the main stem (where it almost invariably 
makes its first appearance) or branches, spraying with lime sulphur solution in the 
proportion of one part of the concentrate to ten parts of water after the centre 
of the tree has been opened up by pruning will be found most beneficial . 

In dealing with trees which show signs of failing, investigation should be made 
near the ground level for indications of collar rot, and in . the North Coast district 
particularly, for the presence of the weevil root-borer which may attack the roots 
in the vicinity of the thin bases or at some feet distant. A very light application 
of paradiehlor, buried a few inches under the soil in circles around the tree and 
the surface stamped firm, is considered efficacious in destroying the pest . The distance 
between the circles (shallow openings connected throughout) should not be more 
than is inches . It may be necessary to repeat the application at three to four 
weeks' intervals. 

Spraying with Bordeaux mixture is desirable as it will, if properly- applied, 
destroy the spores of various fungi later attacking both foliage and fruit. 

Where for any reason . healthy trees of vigorous constitution are unprofitable 
they should now be headed back-in fact, the whole of the top removed, leaving only 
a few selected "arms" of previous branches, all other branches being cut clean away 
at their base . Three or four main arms, whose length will vary from 2 to 4 feet 
according to the size of the tree, will form the future head of the tree, and from 
these numerous shoots will originate; these shoots in turn are reduced according to 
circumstances, usually from two to five on each arm, and given fair attention they 
will be in a fit condition to receive selected buds from a prolific tree by next autumn . . 
It is advisable when the shoots intended for budding have attained a length of about 
6 inches to nip off their terminals for the purpose of stiffening their growth, other-
wise they are liable to be blown off by winds. All branches or parts removed in 
pruning should be carefully collected and burned . Applications against pests and 
disease could hardly be satisfactory if the material for reinfestation is available 
throughout the orchard. 

Working the land is essential, and disc implements give best results. Before 
ploughing it is advisable to apply the necessary fertilizer, not just around the trees 
beneath the branches, but over the whole orchard, the feeding roots mainly extend 
ing beyond the extremities of the branches . The depth to which ploughing should 
be effected will depend on the nature of the soil and its original preparation. Where 
the subsoil is of a, permeable nature, or has been broken up in the first instance, 
ploughing could be much deeper than on land where due consideration had not been 
given to this practice . It will also be noted that among some of our light looms 
fertility is confined to a, shallow depth, where it would be futile to persist in deep 
ploughing to force the roots into a. subsoil from which they could derive but little 
sustenance . Following upon ploughing, the soil should be further treated until 
finely broken ; the implement necessary will depend upon the constituency of the soil . . 
Generally a good harrow will meet all requirements . 

	

On the completion of ploughing 
between rows an open furrow should not be left on the border or margin, but two 
or three furrows should be turned bade to fill this and the whole then worked 
sufficiently to leave an even surface throughout the orchard. Except for the purpose 
of turning in fertilizer or green manure, a good type of disc cultivator can be 
substituted for the plough and will give at least an equal result . 

The planting of trees may be continued and with the exception of custard apples 
(,vhic.h should be left until the end of August) should be expedited. The attention of 
citrus growers should be confined mainly to good varieties like Joppo, Siletta, and late 
Valencia . The, preserving of orange juice will very materially assist in the absorp-
tion of our crop, and the fact that the trees develop much more rapidly in this State= 
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than in Southern producing regions is distinctly in our favour ; also our fruit con-
tains a mueh higher sugar content. This, however, is not to be accepted as an invita-
tion to continue the practice of sending immature fruit to the Southern markets. 

Grape vines should be pruned, and where cuttings for planting are required 
these should be selected, trimmed, and heeled in slightly damp soil . Canes intended 
for cuttings should not be allowed to lie about. and dry out, but treated the clay 
they are severed Tram the plant. Cuttings are frequently made of excessive length . 
Ten to twelve inches is a fair length, allo%wing, for insertion in the soil to admit of 
the top bud with a short section of the internode to protrude . Growth is only desired 
from the upper or exposed bud. 

THE GRANITE. BELT, SOUTHERN AND CENTRAL TABLELANDS, 

A LL pruning other than that applied to peaches and varieties which are late in 
coming into growth should be complete([ this month, and the planting of young 

trees, if not already done, should no longer be delayed. 

	

Early planting is preferred, 
the sooner after the fall of leaves the better . The time is opportune (when there 
is indication of the buds swelling) to work over (where the stock is reasonably 
vigorous) unprofitable trees. Strap grafting, as advised by the local field officers, 
is the most satisfactory method of top-working deciduous trees. 

The pruning of vines should be postponed as long as circumstances permit, 
and these can only be gauged on actual observation . as they arcl subject to much 
variation. 

Late spraying against San Jose scale where present should be applied with an 
efficient oil emulsion before any growth appears. Each particular brand has its 
advocates. Where the scale is persistent a 2 per cent . solution of Vofck may be 
applied subsequent to the appearance of .foliage . Both of these sprays are efficacious 
against peach or other aphis at a. much reduced strength . One per cent . has given 
satisfaetory results. The usual winter working of the land is essential for the 
retention of moisture and aeration of the soil, but in shallow soils in which many 
orchards are planted deep working is most detrimental. The matter of seedling 
stocks for apples and the inferior plants frequently received from Southern nurseries 
prompts a query as to )cow many seeds have been stratified for spring planting, and 
if any effort is being made towards raising a local supply of nursery stock. 

) arm 

	

Odes for Cugusl . T HE most important work during August will be the preparation of the land 
for all spring-sown crops. The better the cultivation the better the results 

that can be expected . Potato planting will be in full swing this month, and in 
connection with this crop the prevention of fungoid diseases calls for special 
attention. Where possible, seed potatoes should be selected from localities which 
are free from disease ; they should be well sprouted, and, if possible, should not 
exceed 2 oz . in weight . Seed potatoes of this size are more econoinical to use than 
those large enough to necessitate cutting. However, if only large-sized seed are 
procurable, the tubers should be cut so that at least two well-developed eyes are left . 
The cut surfaces require to be well dusted with slaked lime or wood ashes as soon as 
possible after cutting. If considered necessary to prevent possible infection by 
fungoid diseases, potatoes should be dipped in a solution of 1 pint of 40, per cent . 
forznalin to 15 gallons o£ water, leaving them immersed for one hour . The bags 
used should also be dipped and thoroughly dried.. The potatoes should be spread 
out and dried before rebagghig. Where cut tubers are to be sown, they should be 
clipped before cutting. 

In localities where all danger from frosts is over, sweet potato cuttings may be 
planted out. This crop deserves more atttention owing to its value for both culinary 
and stock food purposes . 

Arrowroot may also be planted this month in suitable localities . 
With the advent of warmer weather weed growth will increase, and cultivators 

will be kept busy in growing crops, and land being prepared for sorghums, millets, 
maize; cotton, and summer growing crops generally. 
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RAINFALL IN THE AGRICULTURAL DISTRICTS. 
TABLE SHORING THE AVERAGE RAINFALL FOR THE MONTH OF MAY, IN THE AGRICULTURAL 

DISTRICTS, TOGETHER R'ITII TOTAL RAINFALL DURING MAY, 1934, AND 1933, rOR COMPARISON. 

CLIMATOLOGICAL TABLE-MAY, 1934 . 
COMPILED FROM TELEGRAPa10 RLPOET_°. . 

GEORGE G . BOND, Divisional Meteorologist . 

i 
AVI,,RAGI,, 
RAINFALL . 

TOTAI, 
RAINFAL- 

AVERAGE 
RAINFALL. 

TOTAL 
RAINFALL . 

Divisions and 
Stations . No . of 

Divisions and 
Stations . No . of 

May. Yearn' May. May . IIlay . Years' May . May . 
Be- 1934 . 1933 . Re- 1934 . 1933 . 

cord. cords . 

North Coast . In . In. In . Central Highlands . In . In. In . 

Atherton . . 2-10 33 4-19 2-05 Clermont . . 1 . 27 63 2-12 0 .44 
Cairns . . 4-50 52 4-85 4-59 Gindie . . 0 01, 35 
Cardwell . . 3-6 :L 62 4-06 5-26 Springsure 1-25 65 1-08 037 
Cooktown . . 2 - 83 58 2-85 0-95 
Herberton 1-68 48 2-66 3 - 47 
Ingllam . . 3-62 42 4-20 632 
Inn isfail 1224 53 2634 8 . 85 
Moss1liarl Il1ill 3 - 81 21 2-96 4-17 Darling Downs . 
Townsvilh: . . 130 63 0-24 0-45 

Dalby . , . . 1-27 64 3 .06 023 
Ce+trat (.Cast. Emu Vale 1-17 38 037 039 

ifermitage 121 28 0-34 
A'yr . . 1-13 47 0_80 0-61 Ti.,,, .ur . . 7. 17 46 2 95 032 
Bowen 132 63 037 107 Rliles . . 146 49 3 . 161 0-14 
Ohzirters Towers 0-74 52 0 97 0 37 Stanthorpe . . 1 86 61 0-28 1-17 
Ma.clcay . . 3-71 63 3'74 132 Toowoolnba 216 62 2 . 34 0 . 71 . 
Proserpine 433 31 539 4 58 Warwick . . 1-54 69 0-15 0-42 
,;t . Lawrence 1-77 63 1-95 0 64 

South Coa ; f . 

3yl, rem-i m-cu , cu . . 1.69 3a 
_ 

1 .61 O - G4 b7aranoa . 
Bun daborg . . 2-62 51 1-08 0 . 98 
11Isnane 2 - 78 83 239 i 0-55 Roma . . 1 41 . 60 0 77 0 20 
'txboolture . . 2-81 47 2-89 
Chils 2-09 39 1-92 6- 55 Is 

4-83 41 5-89 0-40 
+ak . . 194 47 9, 10 0 , 21 
*a.~ "ndah . . 1 55 63 2-41 . 0-25 
"ympie . . 2-82 64 2-18 0-69 State Farms, I-.! . 
Cilkiaan 1 . 81 55 

"92 
0 : 62 

VlaryborouVh 2 - 99 63 3 . 24 0 96 Bungeworgorai 0530 20 0-61 0 . 10 
Jaulbenr . . 4-63 38 7 : 63 1 : 03 Gatton College 1-52 35 130 0-45 
~.xnango 1 . 50 52 2 93 0 26 I~,a,', 2 - 01 20 . . 2-82 
locirha .mpton 1-64 63 0 82 0 47 Mackay Sxl,ar Ex- 
Noodford . . 2-85 47 3 94 0 02 periment Station 

i 
3-24 

, 
37 3-24 1-72 

q SHADE TEMPERATURE . RAINF 1LL . 

Districts and Stations . 
Nw 

Means . Extremes . 
Wet 

Total. Days . 
C F Max . D1111. flax . Date . Min . Date . 

Iu . _Deg . 1) eg . Deg . Deg . Points . 
C'ooktowll . . . . 2993 81 70 84 13, 29 62 10 285 8 
Herberton . . . . 70 57 78 2, 43 11 2111, 14 
Rock] lampton . . . . 3011 78 60 83 1, 2, 54 1 28 82 6 

3, 4 
Brisbane . . . . . 3019 I 72 I 56 78 1. 49 I 29 239 1 ., 

Daring Downs . 
Dalby . . . : 3018 71 46 ' 77 1 35 30 306 8 
Stanthorpe . . 
Toowoomba . . . . 

. . 

. . 
65 
67 

40 
i 47 

72 
79 

13 
19 

25 
35 

31. 
I 15, 

28 
13-4 , 

7 
7 

Arid-Interior . 
I 

Georgetown . . 29-95 85 62 93 2 4s 11 7 2 
Longreach . . . . 3010 82 55 89 2 50 9, 31 38 1 
Mitchell . . . . 3018 74 44 79 :3 35 2, 25, 1.8 3 

I 31 
Western. j 

Burketown . . 2998 
` 

87 66 1 92 1 4, 14 55 6 20 2 
Boulia . . 3008 81 55 88 12 47 9 
Thargolnindah . . . . i 3018 74 53 SO 11 44 31 29 . 2 
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ASTRONOMICAL DATA FOR QUEENSLAND . 
CONIFUTED BY D . EGLINTON, F.R.A .S ., AND A. C. EGLINTON . 

TIMES OF SUNRISE, SUNSET, AND 
MOONRISE . 

AT WARWICK . 

QUEENSLAND AGRICULTURAL JOURNAL . 

MOONRISE . 

[ 1 Jui,Y, 1934 . 

Phases of the Moon, Occultations, &c. 

4 July . 

	

I Last Quarter 

	

6 28 a.m . 
12 

	

� 

	

New Moon 

	

3 

	

6 a.m . 
20 

	

� 

	

([ First Quarter 

	

4 53 a.m . 

26 

	

� 

	

0 Full Xlocn 

	

10 

	

9 p.m . 
Apogee, 13th July at 4 .12 a .m . 
Perigee, 26th July at 8 .18 p .m . 

On the 5th the Earth will be in that part of its 
orbit most distant from the Sun, at a dislance of 
over 94 million miles . At 11 o'clock at night the 
Vloon will be passing Uranus, which requires 
binoculars or telescope to be seen . Two days later 
the Moon will be passing from west to east of Venus 
which ii ill then be more than 100 million miles from 
thelEarth . 
At 5 o'clock in the morning on the 10th the Moon 

will be passing Mars, 3 degrees northward of it, 
shortly before they both rise over the eastern horizon . 
A glimpse of this nearness may be obtained before 
dayliglit�supervenes . 
Mercury will be in inferior conjunction with the 

Sun on the 11th . As Mercury will be nearly 7 degrees 
further north than the Sun the planet will not 
actually pass exactly between the Earth and it . 
The interesting spectacle of a partial eclipse of the 

Moon will be afforded on 26th July . The Moon will 
begin to dip into the shadow of the Earth at 7 .50 
p.m ., but the eclipse will not become generally 
noticeable until 8 .54 p.m ., when a dark notch will 
begin to grow low down on its north-easteni edge . 
The Moon, having risen about 5 p .m ., will be four 
hours high and be about 201- degrees south, 7 degrees 
N.N .E . (nearly) of the zenith of Brisbane . 

	

The dark 
notch on the Moon will increase till 1.0 .1.5 p .m ., when 
the Moon will be rather more than half immersed . 
After this it will gradually decrease until 1.1 .36 p .m ., 
when the Moon will emerge from the darker shadow, 
but still be in the almost unnoticeable penumbra for 
an hour and ten minutes longer . 
Mercury on the 31st will reach its greatest elonga-

tion, 19 degrees west of the Sun, and will rise one 
hour 12 minutes before it. 
Mercury sets at 6 .17 p.m ., one hour 10 minutes 

after the Sun on the 1st ; on the 15th it rises 34 
minutes before the Sun . 
Venus rises at 4 .4 a .m . on the 1st and at 4 .25 a.m . 

on the 15th . 
Mars rises at 5 .24 a .m . on the 1st and at 5 .11 a.m . 

on the 15th . 
Jupiter rises at 12 noon on the 1st and sets at 

12.24 a .m . on the 15th . 
Saturn rises at 8 .47 p.m . on the 1st and at 7 .50 

p .m . on the 15th . 

2 Aug . 

	

D Last Quarter 

	

4 27 p.m . 

10 

	

� 

	

New Moon 

	

6 46 p.m . 
18 

	

First Quarter 

	

2 33 p.m . 

25 

	

� 

	

Q Full Moon 

	

5 37 a.m . 

Apogee, 9th August, at 7 . 12 a .m . 
Perigee, 24th August, at 5-48 a .m . 

For places west of Warwick and nearly in the same latitude, 28 degrees 12 minutes S . 
add 4 minutes for each degree of longitude. For example, at Inglewood, add 4 minutes to the 
times given above for Warwick ; at Goondiwindi, add 8 minutes ; at St . George, 14 minutes ; 
at Cunnamulla, 25 minutes; at Thargomindah, 33 minutes ; and at Oontoo, 43 minutes . 

The moonlight nights for each month can best be ascertained by noticing the dates when 
the moon will be in the first quarter and when full . In the latter case the moon will rise 
somewhat about the time the sun sets, and the moonlight then extends all through the night ; 
when at the first quarter the moon rises somewhat about six hours before the sun sets, and 
it is moonlight only till about midnight . After full moon it will be later each evening before 
it rises, and when in the last quarter it will not generally rise till after midnight. 

It must be remembered that the times referred to are only roughly approximate, as the 
relative positions of the sun and moon vary considerably . 

[All the particulars on this page were computed for this Journal, and should not be 
reproduced without acknowledgment.] 

July, 
1934 . 

August, 
1934. 

I 
July, 
1934 . 

August, 
1934 . 

Rises . Sets . Rises . Sets . Rises . Rises . 

p.m . p.m . 
1 6. 45 5 . 7 6 . 35 5 " 21 9 . 38 11-32 
2 6"45 5 " 7 6-34 5-22 1040 a.m . 
3 6. 45 5 . 7 6. 33 5 " 23 11'41 1233 
4 6-45 5-8 6-32 5 "23 a.m . 1 " 30 
5 6" 45 5 "8 6 . 32 5. 24 1240 2"21 
6 6. 45 5-8 6 . 31 5"24 1-40 3'20 
7 6-45 5" 9 6 " 31 5-25 2"39 4-10 
8 6 "45 5-9 6-30 6'25 3. 36 4-55 

9 6 .44 5" 9 6 . 29 5-26 4-31 II, 5-37 
10 6 "44 5 "10 6 . 29 5-26 6 . 24 6-10 
11 6-44 540 6 . 28 5 " 27 6"121 6 . 42 
12 6-44 5 " 10 6. 27 5 . 27 6 , 57 744 
13 6 . 44 5-11 6. 26 5 . 28 735 7-39 
14 6 . 44 5 " 11 6. 25 5-28 8 . 9 8-9 
15 6-44 5-12 6-24 5 "29 8 . 39 8-38 
16 6-43 5 " 12 6 . 23 5-30 9 . 10 9-9 
17 6. 43 5-13 6. 22 5 .30 9 .35 9-47 
18 6-43 5 " 13 6-21 5"31 10, 5 1029 
19 6" 42 5 .14 6 " 20 5. 31 1036 11 "18 

p.m. 
20 6 . 42 5 . 14 6 " 19 5"32 11 " 8 1217 
21 6 "41 5"15 648 6. 32 1147 j 1" 22 

p"u. 
22 6-41 5-15 6 . 18 5. 32 1234 2-31 
23 6 "40 5 "16 6" 17 5-33 1 . 30 3 . 43 
24 6 .40 5 "16 6-16 5" 33 2 . 35 4-54 
25 6-39 547 645 5 . 34 3-44 6 " 4 
26 6 .39 5-17 6. 14 5 " 34 4 " 55 7 " 9 

27 6 "38 518 6-13 5 "35 6 . 9 8-14 
28 6"38 5 " 18 6"12 5 " 35 7 . 18 9 . 17 
29 6. 37 549 6.11 5 .36 824 1020 
30 6-37 519 6'10 5'36 9 "27 11'22 
31 6-36 5 " 20 6 9 5 " 37 

1 
1029 . . 


