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(c) A natural condition of the soil in its virgin state, readily 
aggravated by the above causes . 

It is proposed to discuss these factors in some detail, and to present 
a picture of the conditions as we see them as a result of our studies. 

First of all, we might try to explain what is meant by the "disper-
sion of the clay," as mentioned above. Now, all soils (excepting pure 
sands) contain a greater or lesser proportion of the material called clay . 
Clay is the name given to the very finest particles of soil, and the name 
is applied independently of the nature of these fine particles. Most 
farmers will readily refute any suggestion that their soil contains clay, 
but they may be reassured by the fact that the clay portion of the soil 
is most valuable from the point of view of the supply of plantfoods to 
the crop, promoting a good water-holding capacity, and other important 
properties of the soil . It is only when the proportion of clay exceeds a 
certain amount, or when it assumes an unfavourable condition, that it 
becomes troublesome. 

Many readers will probably be acquainted with the red volcanic 
soils. These constitute important agricultural areas in this State, such 
as portions of the Bundaberg and Innisfail sugar areas, and the Atherton 
Tableland. The volcanic soils contain a high proportion of clay, yet 
they are singularly satisfactory from the point of view of tillage and 
cultivation . The fact is that much of the clay consists of iron oxide and 
similar compounds which do not readily assume an adverse condition 
and which are free from the characteristic properties of a sticky clay . 
On the other hand, we are probably also acquainted with the black "glue-
pot" soils, which require extreme care with respect to cultural opera-
tions, and can only be worked successfully when the moisture content 
of the soil is extremely favourable . 

If we were to examine these two soils we might show that they 
contained identical proportions of clay ; yet how differently they behave 
under cultivation . The difference is entirely due to the characteristics 
of the clay . 

	

In the reel soil we say that the clay remains "flocculated" ; 
in the glue-pot soils it is readily "dispersed" or puddled if worked 
under wet conditions . A homely illustration might bring out the 
distinction more clearly. 

	

We notice that when animals. trample around 
a waterhole, the water becomes thick with suspended clay ; this clay has 
been "dispersed" or puddled by the trampling of the animals, and it 
does not settle readily on standing . 

	

If we wish to clarify this water Ave 
might add a small amount of lime, or, better still, alum . 

	

These materials. 
bring about a change in the clay particles so that they collect into 
aggregates and settle readily to the bottom . This process is known as 
flocculation, and the difference between the properties of our good and 
bad soils is just the difference between the flocculated and dispersed 
clay particles which they contain. Any farmer who has used lime to 
improve the condition of a heavy soil will readily understand the 
difference which we have tried to explain. 

Besides the mechanical treatment of clay to bring about dispersion 
(such as the trampling of animals or ploughing the soil when wet), the 
condition might also be affected by chemical treatment. We have seen 
that lime and alum were substances which brought about flocculation ; 
there are other substances which work in the opposite direction and 
favour the dispersion of the clay . Such a substance is carbonate of 
soda (washing soda) . Now this compound is sometimes found in natural' 
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waters, and in dry regions is a type of salt which accumulates in the 
soil to produce so-called "black alkali" lands-lands which are of little 
agricultural value until the harmful black alkali has been destroyed or 
-removed. 

Let us now examine our Burdekin soils in the light of the foregoing 
discussion . We have stated that this is a "dry" area ; however, the 
rainfall is sufficiently high to prevent any accumulation of carbonate 
of soda under natural conditions . What about oljr irrigation waters? 
Do they supply anything of this nature which might react harmfully? 

Early analyses of waters from the Burdekin area indicated that at 
least certain of them carried appreciable amounts of carbonate of soda. 
The continued use of large amounts of such waters would tend to 
disperse the clay particles of the soil, making it sticky and difficult to 
work and thus reducing its productive capacity . This prompted an 
attempt to effect a survey of all the irrigation waters employed in the 
delta. Our local field officer and one of the writers has been engaged 
in this work over the past several. months, and it is felt that sufficient 
data are now at hand to present a general statement concerning them . 

In all, we have secured the analyses of about 300 waters . The 
samples were taken by Mr. A. P. Gibson as opportunity arose, and 
forwarded to Brisbane for analysis. The detailed results of the work 
are presented in the following table :- 

Irrigation Waters . 

Lab. No . 
La.ti 

(NaCl) 
Total 

Alkalinity 
Free 

Alkalinity 
HARDNESS (GRAINS PER GALLON) . 

(grains per 
gallon). 

(grains per 
gallon) . 

(grains per 
gallon) . Total. Temporary. I Permanent. 

49 30-7 15-2 11 . 5 3-7 
50 13-6 17-0 13-3 3'7 
81 2-1 5-3 1 .1 4-2 
82 2-5 7-3 1 . 9 5-4 
83 2-2 6-1 1 . 4 4-7 
84 4-2 8-8 2-8 5 . 9 
$5 5-2 

. 
6-7 4-0 2-7 

86 2-5 6-1 3-3 2-8 
87 2-2 5-6 3-2 2-4 
88 2-0 5-4 2-3 3-1 
89 2-4 9-7 7-0 2-7 
90 32-5 15-3 1 . 9 13-4 
91 15-6 5. 5 0-1 5-4 
92 2-2 7-2 3 . 8 3-4 
93 5-7 10. 9 4-5 6-4 

. 14 94 2-8 6-8 5-4 
95 6-7 .12- 1 3 . 9 8-2 
96 6-2 17-5 9 .7 7-8 
97 10-5 15-0 9-8 5-2 
98 13.0 20-9 9-2 11-7 
99 10-2 14-0 8-4 5-6 
100 1 . 8 3-3 2-2 
101 4-9 6-6 3-4 3-1 
102 2-8 9-2 3-3 5. 9 
103 4-7 7-8 1 . 5 6-3 
104 3 . 0 6-8 1 . 9 4-9 
105 7-2 16-9 7-0 9 . 8 

1s-9 106 9 . 8 19-8 0 .9 
107 4-1 10 . 5 3-0 7-5 

~13~5 108 9 . 5 13-5 
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Lab . No. 
Salt 
(NaCl) 

(grains per 
gallon). 

Total 
Alkalinity 
(grains per 
gallon) . 

Free 
Alkalinity 
(grains per 
gallon) . 

HARDNESS (GRAINS PER 

Total . Temporary . 

GALLON) . 

Permanent . 

109 9. 0 13-6 2-8 10-8 . . 
110 4-6 9. 0 2-7 6-3 . . 
111 29-4 18-4 8-9 9 . 5 . . 
112 30-6 18. 8 9-7 9-1 . . 
113 17-9 . . . , 1.0 . 5 6-6 3-8 
114 208-0 j . . 27-1 7-9 19-2 
115 110. 0 . . . , 20-0 8 . 0 12-0 
116 27-8 

. 
14-7 12-4 2-2 

117 1-6 .1-8 .1 . 8 Nil 
. 118 24-8 

. - 
17-3 8-5 i 8 . 8 

119 1-4 3 . 1 -3 1 . 8 
120 107-5 !~ . . 27-0 19-7 7 . 3 
1.21 9-4 

. 
10 . 1 6-6 3-5 

122 3-1 4-5 0-4 4 . 1 . . 
123 3-1 7-7 1 . 1 6-6 . . 
124 1130 22-5 8 . 9 13-6 

' 125 73-0 I 21-8 .17-2 1 4-5 
126 23-0 12-2 4-3 8 . 0 . . 
127 1-0 2-5 1 . 5 ! 1 .0 . . 
128 1-8 6-7 0 . 9 j 5-8 

.14-4 129 52-3 26-2 11 . 8 
130 5 . 5 5-2 5-2 Nil 
131 6-7 8-0 2-7 I 5-2 . . 

11 . 0 . . . . 10-3 6-8 3-5 
11 .6 

. 
11-3 8-4 2-9 

169 . . 4-0 8-2 2-8 5-4 
170 . . 1-7 4-4 1-6 2-8 . . . . 
171 . . 3-5 6-8 2-5 4-3 . . . . 
172 . . 2-8 4. 4 4-1 0-3 . . . . 
173 . . 3-4 7-9 2-7 5-2 . . . . 
174 . . 2-3 'I 7-6 2-0 5-6 . . . . 
175 . . 1-9 7-0 2-1 4-9 . . . . 
176 . . 2-5 8-6 4-9 3-7 . . . . 
1'77 . . 2-5 7-4 2-3 5 . 1 
178 . . 4-0 8-2 2-8 5-4 
179 . . 2-2 6-8 2-8 4-0 
180 . . 5-6 9-6 3-1 6 . 5 
181 . . 6-6 12-9 3-8 9 . 1 

. 182 . . 6-2 . . 
. 

8-4 1 7-9 1 0-5 
183 . . 6-4 6-6 1-2 5-4 
184 . . 5-6 9 . 5 3-0 6-5 
185 . . 2-3 6-1 2-1 i 4-0 
186 . . 13-6 . . . . 22-7 .16 . 1 6 . 6 
187 13-1 16-1 10-8 5-3 
188 

. . 
. . . 2-6 7-4 . 2-9 4-5 . . . . 

189 . . 2-4 6. 0 1-8 4-2 . . . . 
190 . . 2-4 6-6 2-3 4-3 
191 . . 2-4 10-1 5-0 5-1 
192 . . 4-0 8-6 3-0 5-6 . . 

. 193 . . 10 .9 15-7 8-7 1 7-0 
194 . . 4-9 8-7 2-2 6-5 
195 . . 7-2 9. 1 2-6 6-5 
196 . . 12-3 . . . . 20-3 8-9 11-4 
197 . . 10 .8 13-8 11 . 0 2-8 
233 . . 8. 1 10-0 2-5 7-5 
234 . . 3-6 ! 9-6 I 2-3 7-3 . . . . 
235 . . 3*8 17-5 4-4 13-1 . . . . 
236 . . 3 . 0 6-6 2-6 4-0 . . . . 
237 . . 2-2 7-8 2-4 5-4 
238 3-6 9-1 . . 4-6 4-5 . . 
239 . . 11-6 . 15-7 .10-8 4-9 
240 . . 7-4 9-7 .1 . 7 8-0 . . . . 
241 . . 2-6 7-9 I 3-0 4 . 9 . . 

' 
. . 
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Lab. No . 
Salt 
(N .Cl) 

(grains per 
gallon) . 

Total Free HARDNESS 
Alkalinity Alkalinity 
(grains per (grains per 
gallon) . gallon) . Total . 

I 

(GRAINS PER 

Temporary. 

GALLON). 

Permanent. 

242 4-0 6-2 1 . 1 5-1 . . . . 
243 2-5 4-3 1-0 3-3 . . . . 
244 3-4 6 . 6 4-7 1 . 9 
245 25-0 

. . 
25-7 22-8 2 9 

246 1 . 9 1 4-4 2-7 . . . . 
247 2-4 8-4 5-0 3-4 

248 2-7 6-6 1-6 5-0 . . . . 

249 2-2 6-6 4-9 1-7 . . 

250 2-3 5 . 9 1-4 4-5 

251 4-7 9 . 0 1-7 7 . 3 . . 
252 3-5 8 . 0 2-2 5 . 8 . . 
253 2-3 6-4 2-6 3-8 
254 3-1 9-0 3-4 5-6 . . 
255 2-3 8. 5 2-6 5 . 9 . . 
256 4-2 9-1 2-1 7-0 . . 
257 1-5 3-9 1-3 2-6 . . 
258 1 . 8 4-7 1 .9 2-8 . . 
259 2-8 10 . 1 7-1 3-0 . . . . 
260 4-3 12-2 5-6 I 6-6 
261 24-4 18-(i 16-5 2-1 
262 36-7 ., 24-0 19-6 4-4 

263 22-0 , . 10-7 6-8 3-9 

264 23-2 . . 11-7 6-7 5 . 0 

265 31-0 21-0 19-5 1 . 5 

266 2-7 4-8 1-7 3-1 
267 2-3 3-8 0-7 3-1 . . . . 
268 1-4 5-2 2-2 3-0 . . . . 
269 2-8 5-5 1 . 3 4-2 
270 4-2 0-4 3-8 
271 25-1 29-2 24-8 4-4 

272 1-7 4-2 0-7 3-5 . . . . 
273 2-4 5-6 3-3 2-3 

. .64 . . 274 8-6 
. . 

91 7 

275 4-6 7 6-1 
276 2-7 7-2 14 5 . 8 
277 3-2 13-2 2-9 10-3 . . . . 

278 4-3 11-2 1-6 9-6 . . . . 
279 4-3 13-7 2-5 11-2 . . . . 

280 3-0 6-4 1-3 5-1 . . I . . 
281 3-4 12-6 4-9 7-7 . . . . 
282 2-2 5-3 2-0 3-3 
283 2-5 7-5 2-3 5-2 . . . . 

284 2-2 4-6 1 . 6 3-0 
285 3-5 5 . 5 1 . 8 3-7 . . . . 
286 3-2 9 . 8 6-1 1 3-7 
287 6-2 9-5 5-5 4-0 . . . . 
288 2-0 6-5 1~4 5-1 . . . . 
289 2-0 3-0 1-6 1-4 I . . . . 

290 2-0 3-3 1 . 0 2-3 . . . . 
291 1-6 3-3 0-5 2-8 . . . . 
292 5 . 5 10-2 
293 2-0 3-8 
299 7-4 9-2 1-1 8-1 . . i, . . 

300 10. 0 19-6 12 
301 1-4 3-8 1-4 2-4 . . . . 
302 1 . 5 5 . 1 3-4 1-7 

.8-5 .1.2-4 303 63-8 20 . 9 
304 17-0 19-3 11-5 7-8 

305 14-6 9-1 1 . 5 7-6 

306 4-0 7-4 1 . 9 5-5 . . . . 
307 6-7 21-9 9-2 12 . 7 . . . . 

308 2-0 4-2 1 . 0 3-2 . . . . 

309 4-9 9-1 1 . 0 8 . 1 . . . . 
310 3-4 5-2 0 . 9 4-3 . . 
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Lab. No . 
Salt 
(NaCl) 

Total 
Alkalinity 

Free 
Alkalinity 

HARDNESS (GRAINS PER GALLON). 

(grains per (grains per (grains per 
gallon) . gallon) . gallon). Total. I Temporary. Permanent. 

311 . . 3-4 8 . 8 4-5 4-3 . . . . 
312 . . 2-0 2-6 1-6 1 .0 . . . . 
313 . . . . 2-0 5-2 1 . 8 3-4 . . . . 
314 . . . . 30 118 79 39 
315 . . . . 15-7 21-6 .11 . 5 .10 . 1 
316 . . 1186 23-9 . .1-4 22- .5 . . . . 
317 . . 10 . 0 10-8 2-0 8 . 8 . . . . . 
318 . . . . 3-9 8-6 3-4 5-2 . . . . 
319 . . . . 2-0 4-4 1-3 3 . 1 . . . . 
320 . . 2-2 4-0 3-0 1 . 0 
321 . . 8 . 9 9 . 5 4 . 7 4-8 
322 . . 5 . 0 . 6-7 2-2 4-5 . . . . 
323 . . 4-9 4-7 2-5 2-2 
324 . . 7-3 6-9 6 . 5 0-4 
325 . . 1 .8 2-5 . .1-7 0. 8 . . . . 
326 . . 9-9 23-4 6&0 17-4 . . . . 
327 . . 2-5 4-4 3-3 1 . 1 . . . . 
328 . . 2-4 3-9 1-7 2-2 . . . . 
334 . . 3-9 6-4 2-2 42 . . . . 
335 . . . . I 4-8 

I 
8 . 5 1 . 8 6-7 . . . . 

336 . . 6-9 7-1 1 . 5 5-6 . . . . . 
337 . . 4-0 5 . 9 1-2 4-7 . . . . 
338 . . 4-4 3-5 3-1 0-4 . . . . 
339 . . . . 3-0 6-8 1-2 5-6 . . . . 
340 . . 3-1 6-4 1-7 4-7 . . . . 
341 . . 3-3 7-4 1-6 5-8 . . . . 
342 . . 19-6 16-1 1-5 14-6 . . . . 
343 . . 4-1 8-6 3-0 5 . 6 . . . . 
344 . . 5-0 8-6 2-5 6-1 . . . . 
345 . . 5-0 8 . 6 2-8 5 . 8 . . . . 
346 . . . . 8. 1 9 . 0 2-5 615 . . 
347 . . . . 3-4 8 . 5 2-9 5-6 . . . . 
348 . . . 4-2 9 . 9 3-1 6-8 . . . . 
'649 . . . . 2-6 7-5 2-7 4-8 . . . . 
350 . . . . 1 . 5 4-8 3-5 1-3 . . . . 
351 . . 2-2 7-1 2-2 4-9 
352 . . . . 62-2 . . . . 32-6 26-0 6-6 
353 . . . . 36-0 

. 
29-2 22-8 6-4 

354 . . . . 3 . 0 7 5 2-3 5-2 . . . . 
355 . . . . 3-3 7 . 5 0-8 6 . 7 . . . . 
356 . . . . 6-3 7-6 0-2 7-4 . . . . 
357 . . . . 2-5 5-6 0-4 ! 5-2 . . . . 
358 . . . . 3-7 8-4 3-0 5-4 . . . . 
359 . . . . 1 . 6 4-6 0-7 3-9 . . . . 
360 . . . . 2-5 5 . 8 0-2 5 . 6 . . . . 
361 . . . . 2-1 6-4 1-6 4-8 . . . . 
362 . . . . 5-2 6-1 1 . 9 4-2 . . . . 
363 . . . . 2-3 9. 9 0 . 6 9-3 . . . . 
364 . . . . 17-5 8-0 1 . 1 6 . 9 . . 
365 . . . . 13-0 . . . . 12-7 8 7 4 0 
366 . . . . 9 . 9 

. 
10-3 6-7 3-6 

367 . . . . 3-1 9-4 2-6 6 . 8 . . . . 
368 . . . . 3-3 8. 1 2-5 5-6 . . . . 
369 . . . . 4-8 11-8 1-7 10-1 
370 . . 5 . 1 

. 
7-5 7-1 0-4 

371 . . 3 . 1 7-0 3-1 3-9 . . . . 
372 . . 5-6 10-6 6-1 4-5 . . . . 
373 . . . . 15-6 13-6 4-9 8-7 . . . . 
374 . . . . 1-7 3-7 0-5 3-2 . . . . 
375 . . . . 1-7 3-6 2-2 1-4 . . . . 
376 . . 2-1 4-6 0-6 4-0 . . . . 
377 . . . . 8. 9 7-5 27 4-8 . . . . 
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Lab. No. 
Salt 
(NaCl) 

(grains per 
gallon) . 

Total 
Alkalinity 
(grains per 

gallon) . 

Free 
Alkalinity 
(grains per 
gallon) . 

HARDNESS 

Total. I 

(GRAINS PER 

Temporary. I 

GALLON). 

Permanent. 

378 6-3 6-9 I 2-1 4-8 
379 18-4 . . 20-7 14-6 6-1 
380 17-1 . . 19-6 12-2 7-4 
381 3-4 

6 0 - 6-9 . . . . 
382 119 . 1 49-7 . . . . . . . . 
383 1155 55 . 1 . . . . . . 
384 11-5 8 . 9 2-2 6-7 

.9 . 9 385 11-3 . . . . 11 0 1 . 1 
386 5-1 6-2 
387 3-1 3-5 . . . . 
388 4-5 7-6 
389 4-3 . . . . 6-4 . . . . 
390 3-9 . . . . 7-0 . . . . 
391 2-1 . . . . 3-5 . . j . . 
392 78-9 . . . . 23-7 . . . . 
393 21-6 21-7 . . . . 
403 105-8 32-1 5 . 3 I 26-8 . . . . 
404 3-0 11-3 6-1 5-2 . . . . 
405 2-6 5-2 1-6 3-6 

. . 406 6 . 1 8-8 8 .3 0-5 
407 3-1 5-5 . 3-4 2-1 . . . . 
408 4-4 7-1 4-7 2-4 
409 3-0 8-7 2-3 6-4 . . . . 
410 4-6 8 . 8 1-7 7-1 

. -0 411 35-2 
b~2 . 3-6 

92 
412 2-6 1 . 6 . . .- 
413 8 . 9 10 . 4 2-3 8 . 1 . . . . 
414 11-2 11-3 5 . 8 11 5-5 . . . . 
415 2-8 5-5 3-3 I 2-2 

. .94 416 211-4 
. . . . 

34-5 25-1 
417 6-3 8-8 2-4 6-4 . . . . 
418 6-2 3~9 1 .0 2-9 
419 1 . 8 2-5 2-0 0 . 5 . . . . 
420 1 .8 2-5 2-2 0-3 . . . . 
421 2-5 6-1 2-5 3-5 
422 4-8 6-4 0-9 5-5 . . . . 
423 2-5 6-7 2-9 3-8 . . . . 
424 5-5 12-5 1 . 9 10-6 . . . . 
425 3-2 1-7 1-0 0-7 I 
426 17-0 6-3 0-1 6-2 . . I 
427 2-3 3-6 0-9 2-7 

. 428 11-6 . . . . 6-4 5-2 1-2 
429 19-7 , . 1 26-0 17-1 8 . 9 
430 78-0 . . 27-9 12-0 15 . 9 
431 180-6 32-0 4-2 27-8 
466 7-8 9-1 4-0 5-1 
467 3-3 8 . 9 1-0 7-9 . . . . 
468 2-5 6-1 2-4 3-7 

. . 469 2-5 3-9 2-4 1 . 5 
470 7-5 .13-5 .11-9 1 . 6 

. 471 22-3 
. . 

16-4 13 . 1 3-3 
472 2-3 5-1 3-3 1-8 . . . . 
473 3-6 8-2 1-2 7-0 . . 
474 2-0 2-8 2-8 Nil 
475 4-3 6-9 3-9 3-0 . . ! . . 
476 20-6 4-9 4-2 0-7 

- 477 101-4 30-1 3-7 264 
478 3-6 4-0 0 . 5 3-5 

. 479 3-6 
. 

4-9 3 . 9 ~, 1-0 
480 5-9 11 . 0 .3 . 5 7-5 . . 
481 2-2 8 . 0 2-2 5-8 . . 
482 6-3 9-3 1 .1 8-2 . . . . 
483 5-8 7-7 2-3 5-4 . . . . 
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It is not proposed to discuss the analysis in detail, but to indicate 
certain characteristics of the types noted. The waters can be grouped 
into two broad classes- 

(1) A group constituting about one-third of the entire number, 
which are "hard" waters ; these contain lime and magnesia 
in excess of the carbonates present and do not contain 
carbonate of soda. 

(2) A larger group embracing those waters containing a greater 
or lesser amount of free alkalinity (carbonate of soda) . 

Class 1 waters are higher in salt content, and the more saline waters 
of the area usually conform to this type . In class 2 the total solids are 
much less, and free alkali to the extent of a few grains per gallon 
characterises the class. 

It must be concluded that the waters employed are, on the whole, 
very satisfactory for irrigation, belt there are certain notable exceptions 
which should receive attention. These are-(a) those waters high in 
salt content ; (b) those with an unduly high proportion of carbonate of 
soda . Unfortunately, we have no direct information regarding the 
limiting amounts of each of these materials which ntay be present in a 
water in the Burdekin area and give no trouble in practice . We may 
be guided by results from other countries, but it must be borne in mind 
that local conditions are of prime importance in this regard . The soil 
type requires particular attention. On the Hawaiian cane lands, where 
the soil type is generally the red volcanic loam, quite high concentrations 
of salt in the waters give no trouble if the water be not applied to excess . 
But we have stated that the natural tendency of our Buydekin soil is to 
become difficult to manage, and the treatment of the soil with water 
containing large proportions of soda or even salt tends to increase the 
soda content of the soil, with unfavourable results. 

Lab . No . 
Salt 

(NaCl) 
(grains 
gallon) . 

per 

Total 
Alkalinity 
(grains per 
gallon) . 

Free 
Alkalinity 
(grains per 
gallon) . 

HARDNESS 

Total. 

(GRAINS PER 

j Temporary. 

GALLON) . 

Permanent. 

484 2-8 6-7 2-0 4-7 
485 3-2 15-0 3-4 11-6 
486 2-3 4-7 2-8 1 . 9 
487 3-5 6-7 3-4 3-3 
488 52-1 12-6 8-0 4-6 
489 10-2 16-3 12-1 4-2 
490 106-1 21 . 9 11-5 6-4 
491 49-0 12-7 8 . 1 4-6 

. 492 16-6 
. 

7-9 6 .0 1 . 9 
493 8-4 13 "9 4 1 9 .8 
494 2-8 3-4 0 .'6 2-8 

Typical analyses of these classes are as follows:- 

Class I . Class II . 

Grains per gallon. Grains per gallon. 
Salt . . . . . . . . . . . . 21-0 4 " 5 
Total hardness . . . . . . 19-3 5 . 5 
Temporary hardness . . . . . . . , 11 .5 
Permanent hardness . . . . . . ,, 7-8 
Carbonate of Soda Nil 2 : 1 
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The safe limit which we have placed tentatively on the waters of 
the area are 30 grains per gallon of salt and 8 grains of free alkalinity-
Further experience may cause us to modify our views, but it is felt that 
it is better to adopt a conservative attitude for the present. 

	

The presence 
of other substances (notably lime) in the water acts as a corrective 
influence as regards soda, and though it may seem strange the waters 
would in general be more suitable for irrigation should they be more 
impure, provided the impurity were lime salts. The waters which are 
highest in free alkalinity are usually lowest in lime salts. 

	

The situation 
might. best be summed up by reference to the accompanying sketch map 
on which sub-districts have been indicated. The waters employed in 
the Airdale, Maidavale, Dick's Bank, McDesme,. Airdmillan, and Jarvis 
field areas are quite suitable for irrigation. 

	

The Klondyke and Kalamia 
areas are inclined to high proportions of free alkalinity, whilst the Rita 
Island, Ivanhoe, and Lower Jarvisfield drifts are always to be regarded 
with suspicion. 

	

It is from the last three areas that most of the highly 
saline samples have been received . On the Home Hill side a salt spot 
shows up, corresponding apparently to the salt area across the river on 
Rita Island . However, there are also isolated cases of high salinity 
elsewhere on the area . 

Corrective Measures . 
Where the analysis shows that the quality of the water is unfavour-

able, it is suggested that an attempt be made to locate a more suitable 
supply. 

	

If this be not possible, or if the duality of the water approaches 
the border line, due precaution should be taken in the use of the water 
and the care of the soil . 

There is no doubt that irrigation water in the Burdekin area is 
applied in excessive amounts. It must be remembered that labour costs 
are high, and every attempt must be made to economise on this factor in 
order to reduce production costs. Further, it is also a fact that irriga-
tion work-particularly the application of the water in the field-is not 
agreeable to the average Australian farm labourer . The system in 
general use, then, is to run the water down a furrow between the cane 
rows, and for preference make this furrow as long as can be conveniently 
managed. Several furrows are opened from the main ditch at the one 
time, and the water is allowed to flow until the lower end of the field 
has received an adequate supply of water. This may take from thirty-
six to forty-eight hours under extreme conditions, and the net result 
is that the portion of the field adjacent to the main ditch is excessively 
watered. 

Undoubtedly, the water is really required along the row of cane 
stools, so that as it seeps down into the dry soil it will bathe the mass of 
cane roots, over n~hich it must pass. When flowed between the rows, 
lateral movement of the water is relied upon to wet the soil below the 
stools . It is well recognised that the vertical movement of soil moisture 
is mo,ch greater than the lateral, so again excessive amounts of water 
must be used, or the crop will not receive its moisture . When the cane 
is young, irrigation in the furrow is resorted to with good results. But 
the cultivation necessary to control weed growth results in the cane row 
being filled in, after which the inter-space waterings are made . 

Excessive applications of water, particularly where the latter is not 
entirely suitable, will aggravate an adverse condition of the soil . 
Harmful compounds do not pass through the soil with the drainage 
water, but are drawn from the water by the soil as it seeps through. . 
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Further, the washing action of the water trickling in the furrow for 
prolonged periods results in the destruction of the soil aggregates and, 
the dispersion of the clay . Every attempt should be made, then, to . 
control the application of the water. Undoubtedly, something could be 
done in this regard by shortening the water furrows. 

It is also possible that the employment of certain compounds will' 
bring about an improvement in the soil structure, or at least minimise 
the deleterious effects of alkali . It has been stated that lime tends to, 
flocculate the soil clay, and this material (particularly burnt lime) might, 
be used to advantage ; however, because of its more rapid action as well 
as for other reasons, gypsum applied to the land should give even 
superior results. 

Unfortunately, this material is not marketed to any extent in 
Queensland, although extensive deposits occur in the Winton area. As 
a consequence the material is rather costly. The use of sulphur also 
warrants attention . 

	

If this substance be mixed with the soil it under-
goes a process of change whereby it is slowly converted into sulphuric 
acid, which, with the lime naturally occurring in the soil, results in the 
formation of gypsum . These materials will be put out in test plots 
during the coming year, in order to determine their value. 

Froin what has been said regarding the trouble caused by alkali, it 
will be obvious that any substance tending to neutralise alkalinity would 
be helpful. 

	

That is, anything of an acid nature would work against and 
destroy the alkali . 

	

For this reason growers were definitely recommended 
that sulphate of ammonia should always be employed as a source of 
nitrogenous fertilizer for the crops in this area. Before the ammonia 
is taken up by the crop, it is converted into a mixture of nitric acid and 
sulphuric acid by soil bacteria, and these acids in turn seize on any 
alkali present in the soil by which they are neutralised and converted 
to a condition suitable for absorption by the crop . 

	

On the other hand, 
nitrate of soda works in the opposite manner and tends to cause the 
accumulation of soda in the soil . 

The value of the soil humus in preserving a. condition of good tilth 
cannot be over-estimated, and any practice by which the supply of 
organic matter in the soil may be maintained or augmented is to be 
encouraged . Experiments have been made in an attempt to turn under 
all the trash and tops derived from the cane crop, and undoubtedly this 
will assist in affecting the desired results. A 40-ton crop of cane yields 
about 4; tons of dry organic matter, and at least the more resistant 
portion of the crop residues will be of value in the formation of humus. 
Growers who are employing this practice-usually in combination with 
a green manure crop during (allowing-report very good results. The 
application of molasses to the land, either prior to planting or on young 
ratoons, should also receive consideration. It results in the supply of 
large amounts of valuable plant food which readily becomes available to 
the cane crop, and by reason of the manner in which the molasses 
penetrates and permeates the soil mass the mechanical condition of the 
soil appears to be markedly improved . Although the net increase in the 
organic content of the soil may be slight, the latter is distributed as a 
thin film surrounding the individual soil particles, and its influence is 
magnified as a consequence. 

In conclusion, we would like growers to keep in mind that we are 
anxious to help them with any difficulties regarding the quality of their 
water supply, and will be pleased to carry out analyses of water samples 
if forwarded to the Brisbane Laboratory of the Bureau, 
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HALO BLIGHT-A BACTERIAL DISEASE 
®F BEANS. 

By L . F. MANDELSON, B.Sc.Agr ., Assistant Plant Pathologist . 

BACTERIAL diseases of beans have recently caused considerable losses 
in Queensland, and in some districts have resulted in complete 

failures . 

	

Similar losses have also been reported in the press from other 
Australian States. 

The extreme seriohsness of the position was first brought to the 
notice of this branch early in February, 1931, by Mr. Leslie, Assistant 
Instructor in Fruit Culture at Toowoomba . Consequently, in company 
with Mr. Leslie an inspection was made of several bean crops in the 
district, and it was observed that approximately 100 per cent . of the 
plants examined were diseased . From the symptoms observed in the 
field it appeared that halo blight (Pltytomonas medicaginis var. 
pltaseolicola) was responsible for some of the damage, whilst possibly 
other bacterial diseases with less characteristic symptoms were also 
present . A study of bacteria isolated from diseased material collected 
on this occasion has confirmed the diagnosis . 

Historical . 

At the present time there are six known bacterial diseases of beans.' 
Three of these are widespread and cause serious losses . The remaining 
three have only recently been described, and little is known of their 
distribution and economic importance . 

The first bacterial disease to be observed on beans was bean blight 
(Phytomonas phaseoli), which was reported in 1893 in the United States . 
The organism causing this disease was isolated, described, and its patho 
genicity proved by Smith in 1898 . For close on twenty-five years no 
other bacterial disease of beans was recorded . 

In 1922 Hedges reported a bacterial wilt of beans (Phytomo)zas 
flacczonjaciens) from South Dakota, in the United States, and described 
the causal organism . 

	

This disease was soon found to be widespread, and 
in certain sections caused considerable damage . 

	

A full account appeared 
in 1926 . 3 

The third important bacterial disease is halo blight (Phytomonas 
gnedicaginis var . phaseolicola), which was observed in 1924 and was fully 
described by Burkholder2 in 1926 . This disease, which is the subject of 
these notes, is characterised by the severity of its symptoms and the 
rapidity of its spread . It was on account of this severity that attention 
was first directed in 1924 to the possibility of its being a new disease . 
In 1930 Burkholder reported' that this was the "bacterial disease of 
greatest importance in New York," and that in certain sections of that 
State it had become the limiting factor for the production of the "Red 
Kidney" variety of bean . In Queensland also it was the severity of 
this disease which first attracted attention to it . 

The three minor bacterial diseases' consist of a new variety of the 
bacterial blight organism observed in Switzerland in 1924, and described 
in 1930, and two new species of bacteria also described in 1930, one from 
New Jersey, in the United States, and the other from Switzerland . 
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The life history and symptoms of halo blight are identical in some 
respects with those of blight and wilt . It is, in fact, impossible to 
distinguish these three diseases on some of their symptoms alone. For 
instance, wilting and stunting are common with all three, and some leaf, 
stem, and all pod lesions are similar with both halo blight and blight . 
Consequently, in the following account where features are peculiar to 
halo blight alone this will be indicated. 

The bacterium or germ causing halo blight is to be found inside 
and on the surface of bean seed derived from diseased plants . Such 
seed when planted may fail to germinate. Should it germinate the 
bacteria are stimulated to activity and pass up through the water-
conducting vessels of the growing plant. When pods are formed these 
bacteria may enter the developing seeds, and the disease may be 
perpetuated in this manner. 

The bacteria within a diseased plant may ooze out on to the surface 
of the stems or leaves, and be transferred, when the foliage is wet, to 
healthy tissue of neighbouring plants. Driving rain, hail, overhead 
irrigation, insects, or cultivation and harvesting operations amongst 
plants when the foliage is wet with rain or dew are all important factors 
in the spread of diseases of this type.9 The bacteria gaining entry to a 
plant from without, in this fashion, may enter the water-conducting 
system and so finally lodge in the developing seed,, and thus carry the 
disease over to the following season . The disease is most commonly 
disseminated in this manner, and, consequently is most difficult to control. 

It has been shown4 that the organism causing blight is able to over-
winter in the soil . Little work has so far been done on this aspect of 
halo blight infection. 

	

It is probable, however, that in this case also the 
causal organism is capable of existing in old diseased bean plants in the 
soil for a considerable time, and, so infecting beans planted later in 
such soil . 

Leaves.-The most characteristic symptom of halo blight is one 
which is caused by the parasitic bacterium lodging on a leaf surface 
from some external source, and producing an area , of dead tissue 
surrounded by a pale green zone. 

	

This zone or halo is remarkably large 
in comparison with the size of the dead area, and may be from half an 
inch to an inch in diameter (Plate 32, fig. 13 .) . 

In warmer weather, instead of the typical halo spot, numerous 
small, angular areas of dead tissue may be produced, in association with 
a general paleness of the leaf surface. 

Another leaf lesion, which is caused by both the bacterial blights, 
consists of an area of dead tissue of variable size and shape with a narrow 
yellow border about its edges. Often a pale-green zone is to be found 
between this border and the healthy tissue, but it is extremely narrow 
and is distinct from the typical halo spot . This type of injury may be 
very extensive, and, is often the result of the causal organism having 
gained access to the water-conducting system of the plant, and having 
destroyed the tissue from within . 

	

Affected leaves, with age, dry out and 
become brown, brittle, and ragged (Plate 32, fig. A.) . 

A symptom typical of halo blight is the appearance of lighter and 
,darker areas, or "mosaic," distributed over the leaf surface, especially 

12 

Life History. 

Symptoms . 



PLATE 32 . 
A. Leaves showing advanced stages of halo blight. 

	

Note the dried and ragged condition of the leaves. 

	

B. Earlier stages of infection 
showing remarkably large haloes in proportion to the size of the central dead areas . 

	

Note longtitudinal lesions on leaf stalk . 
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with terminal leaves . In the early stages this may readily be confused 
with the true mosaic disease of beans, which is caused by a virus, and is 
quite distinct from the bacterial diseases . Later, however, dead areas 
associated with the causal bacterium appear on these areas, and so 
differentiate the two diseases . 

Stems.-As a. result of the causal organism becoming established on 
the stem, longitudinal streaks are produced, which may at first have a 
water-soaked appearance, but which eventually are a reddish rusty 
colour (Plate 32, fig. B.) . 

When the damage is caused by bacteria from within the plant tissue, 
a symptom typical of halo blight occurs . This consists of masses of 
bacteria oozing out on to the stem surface in quite large drops of milky 
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liquid. 

	

Usually these masses are to be observed at the junction of stem 
and leaf stalks, and occur during cool, wet weather (Plate 33, fig. B.) . 

Pods .-Pod lesions are similar with both blight diseases . At first 
dark-green and rather circular spots occur, which later become sunken 
and reddish-brown in colour . Sometimes a faint silvery incrustation is 
to be observed over the spot where bacteria have come to the surface 
and dried out (Plate 33, fig. A.) . With halo blight this bacterial exudate 
may be quite large and obvious in moist weather as in the case of stem 
infection (Plate 33, fig. C.) . 

Seeds.--The causal organism may contaminate the seed in either of 
two ways . First, it may produce a spot on the surface of a pod, and by 
working through the pod tissue may eventually infect the seed beneath. 
Secondly, it may enter the tissue of the seed through the water-conducting 
system and lodge beneath the seed coat .9 In either case it is usually 
very difficult to observe any damage with coloured seeds. When severely 
infected, the seed may be small and wrinkled, but cannot on this account 
be differentiated from seed damaged by other agencies . 

Host Range. 
Burkholder' has shown that this disease may attack both the scarlet 

runner bean (Phaseolus multiflorus) and the lima bean (P. lunatus), as 
well as the common bean (P . vulyaris) . 

Distribution. 
Halo blight is very widely distributed. 

	

It has already been reported 
from the United States, Switzerland,) Holland,' and from South 
Australia .E 

Laboratory Studies. 
Several morphological and physiological tests have been made with 

the halo blight organism isolated from material collected at Toowoomba, 
and these were in general agreement with the published description of 
Phytonzonas med'icaginis var. phaseolicola. 

Bean seedlings have on various occasions been successfully inoculated 
with this organism, whereas other plants, `~.-hich were not inoculated, but 
otherwise kept under identical conditions, remained healthy. 

	

The causal 
organism has then been reisolated from plants infected in this manner 
and again used to infect other seedlings, from which the organism was 
again isolated. 

Control Measures . 
As will be seen from the above life history, this disease is extremely 

difficult to control. Since the organism causing the disease is carried in 
the seed it is useless to endeavour to disinfect such seed by surface 
sterilisation, and at present no efficient method of killing the bacteria 
within the seed is available. 

Plants which are derived from diseased seed will eventually develop 
the disease, and hence spraying with a protective fungicide in such cases 
is useless . 

	

Spraying the crop would certainly tend to check the spread 
of the disease from diseased to healthy plants, but the cost of applying 
a fungicide to such a rapidly growing crop as beans would be too great 
to justify the results. Furthermore, in a season such as that recently 
experienced, when apparently a very large percentage of the seed sown 
was diseased, spraying would have been inadequate, and little could be 
done to mitigate the inevitable result . 
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Two practical methods of combating this disease are (1) using 
only seed from a healthy crop, and (2) using seed of a variety which is 
known to be to some extent resistant to the disease. In addition, care 
should be taken that the soil does not become unduly contaminated with 
the disease organism ; consequently all diseased plants should be collected 
and burnt, and if possible a rotation of crops should be practised so that 
beans are not continuously grown on the same land . 

If the seed is fairly free from contamination, a grower would be 
well advised to carefully select seed from healthy plants for the following 
season's sowing. For this purpose a special seed plot should be 
established some distance away from the main crop . 

	

The seed should 
be planted well apart, so as to obviate as much as possible the transfer 
of the disease from one plant to the next . Such a plot should be kept 
under very careful observation, and any plants showing suspicious spots 
should be immediately removed and destroyed. With a small plot of 
this description it might also be worth while to maintain a protective 
covering of a fungicide, such as Bordeaux mixture (4 :4 :40), to prevent 
local infection. 

	

Such a method, of selecting clean seed is useless, however, 
if the seed originally planted is contaminated to any great extent, for 
the obvious reason that very few healthy plants would remain after 
those internally infected had been removed. 

The most efficient and economical method of disease control is by 
the use of resistant varieties. Extensive investigational work has been 
carried out in the United States5 I on this aspect of the problem. 

	

So far 
no variety is known to be immune to bacterial diseases, but at least 
several are known to be more or less resistant. Many of these, unfor-
tunately, are either very susceptible to other bean diseases or are 
unsuitable, from the horticultural viewpoint, for supplying the present 
market. It is to be hoped, however, that either by selection or by hybri-
disation further investigation will produce a variety of bean suitable 
for local requirements, and yet possessing considerable resistance to halo 
blight and other bean diseases. 
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REPORT OF BARLEY SMUT EXPERIMENTS, 
1931. 

By R . B . MORWOOD, M.Sc ., Assistant Pathologist . 

O WING to the very considerable amount of covered smut (Ustilago 
hordei) in the barley crop of the 1930 season, an experiment was 

undertaken to test under local conditions certain standard methods of 
barley seed treatment for the prevention of smut . 

The expehment was conducted on an area of heavy black soil in the 
Toowoomba district . It was planted on 7th April, 1931, and final obser-
vations made on 6th November, 1931, when the crop was mature . Thanks 
are due to Mrs. II . Morwood; for the use of cultivated land and to 
Mr. L. G. Morwood for assistance . 

The plot consisted of six blocks of ten rows each, the rows being two 
chains long . Every block contained one row of each of nine treatments 
and one untreated control. All the seed used was heavily infested with 
smut spores. The treatments used were :- 

A. One part of commercial formalin to 480 parts of water for 
ten minutes. 

B. One part of commercial formalin to 480 parts of water for 
half an hour . 

C. One part of commercial formalin to 480 parts of water for 
one hour . 

D. One part of commercial formalin to 240 parts of water for 
ten minutes. 

E. One part of commercial formalin to 100 parts of water for 
ten minutes. 

F. Bluestone, 1-12 per cent . for three minutes. 
G. Bluestone, 1z per cent. for three minutes, followed by lime . 
II . Copper carbonate at the rate of 2 oz . of powder per bushel of 

seed. 
I. Tillantin R. at the rate of 2 oz . of powder per bushel of seed . 
J. Check untreated. 

A known number of seeds was planted in each row and the resulting 
plants counted in order to note any difference in the field germination 
of the seed after treatment. 

	

Irregularities masked small differences, the 
only significant effect being in the case of the use of 1 :100 formalin, 
in which about a 40 per cent . reduction occurred . 

The amount of infection in the check rows was disappointing, as 
it was so low that 'it very considerably impairs the reliability of the 
results in the other rows . The figures given in Table I. refer to the 
number of plants in each row affected with covered smut . There were 
about fifty mature plants per row. 



The experiment demonstrates that copper carbonate is of no use for 
the control of barley smut . 

	

(Note.-Skinless barley is an exception, and 
may be treated in the same manner as wheat.) 

	

Formalin is generally 
considered to be the best chemical for use against this disease, and it is 
indicated that it should be used at the strength of 1 part to 240 parts 
of water. 

	

Tests with respect to the time of immersion were inconclusive . 
Owing to the small total infection and to the fact that experiments else-
where do not confirm these results, little notice can be taken of the 
apparent good results with bluestone with or without lime . The use of 
organic mercury dusts such as Tillantin R. is promising but cannot be 
recommended until further tests have been made with this and allied 
sLibstanees . 

Reports to hand indicate that in the main crop as well as in the 
experimental plot covered smut was not a serious disease in barley in 
the 1931 season . 

	

It is evident that seasonal variation plays some part 
in the severity of this disease. 

	

The barley-grower would be well advised 
to treat all seed barley as an insurance against the seasons being favour-
able to the development of smut . The treatment to be recommended in 
the present state of oLjr knowledge is as folio«-s : Immerse the seed for 
ten minutes in a solution of one pint of commercial formalin in thirty 
gallons of water. 

	

Spread the seed out to dry before planting. All bags 
used to hold treated seed should also have been treated in the same 
manner . 

QUEENSLAND 
Stanthorpe : 3rd to 5th :February. 
Warwick: 9th to 11th February . 
Allora : 17th and 18th February. 
Milmerran : 8th March. 
Oakey : 19th March. 
Goombungee : 2nd April. 
Chinchilla : 5th to 7th April. 
Pittsworth : 6th and 7th April. 
Miles: 13th and 14th April. 
Clifton : 13th and 14th April. 
Toowoomba: 18th to 21st April. 
Dalby : 27th and 28th April. 
Charleville : 4th and 5th May. 
Boonah : 4th and 5th May. 
Mitchell : 11th and 12th May. 
Roma : 16th and 17th May. 
Ipswich: 17th to 20th May. 
Wallumbilla : 24th and 25th May. 
Maryborough : 1st to 3rd June . 

SHOW DATES, 1932. 
Gin Gin : 2nd to 4th June. 
Marburg : 2nd and 3rd June . 
Bundaberg : 9th to 11th June . 
Rockhampton: 21st to 25th June. 
Mackay: 28th to 30th June . 
liilcoy : 30th June and 1st July. 
Cleveland : 8th and 9th July. 
Charters Towers : 13th and 14th July. 
Rosewood : 15th and 16th July . 
Nambour : 20th and 21st July . 
Ayr : 22nd and 23rd July . 
Royal National : 8th to 13th August . 
Crow's Nest : 24th and 25th August . 
Wynnum : 26th and 27th August. 
Enoggera : 3rd September. 
Beenleigh : 16th and 17th September. 
Rocklea : 24th September. 
Nerang : 14th October. 
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TABLE I. 
NUMBER or BARLEY PLANTS PER ROW AFFECTED WITH COVERED SMUT . 

I. II. III. IV . V. VI . Total. 
A. l : 480 Formalin, 10 mins. . . . . 0 0 0 0 0 0 0 
B. 1 : 480 Formalin, I- hr. . . . . 0 0 0 0 1 0 1 
C. 1 : 480 Formalin, 1 hr. . . . . 0 0 0 0 0 1 1 
D. 1 : 240 Formalin, 10 mins . . . . . 0 0 0 0 0 0 0 
E. 1 : 100 Formalin, 10 mins . . . . . 0 0 0 0 0 0 0 
F. 1 per cent . Bluestone, 3 mins . . . . . 0 0 0 0 0 0 0 
G. Bluestone, then lime . . . . . . 0 0 0 0 0 0 0 
l=I . Coy'per carbonate, 2 oz . per bushel . . 1 0 2 2 1 5 11 
I. Tillant,in R, 2 oz. per bushel . . . . 0 0 0 0 0 0 0 
J. Untreated . . . . . . . . . . 1 2 0 2 4 1 10 
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IN MEMORIAM. 
MR. W. A. RUSSELL, M.L.A . 

S UCCUMBING to a stroke while he was spending a holiday with his 
brother (1\1r . II. Y. Russell, public accountant, of Sydney), Mr . W. A. 

Russell, M.L.A ., prominent grazier and member for Dalby in the Queensland 
Parliament, died at St. Vincent's Hospital, Sydney, on Sth January. 

The late Mr . Russell was recognised as an authority on land settlement 
and problems associated with primary production, particularly the sheep 
industry, by reason of his wide experience and extensive knowledge. 

Mr. Russell was a native of Rockhampton, where he was born in 1574 . 
He was educated at the Sydney Grammar School, and later studied at the 
Hawkesbury Agricultural College, New South Wales. 

	

Here he secured with 
distinction the M.H.A.C . diploma. Later, he sought station experience in 
the New England district, and with his earnings, which amounted to £45, 
took up a homestead selection in the Tamworth district . In 1909 he 
acquired an interest in Dalinally station, of which he ultimately became the 
owner, and at a later date he extended his operations to the Cunnamulla 
and Dalby districts . 

Mr . Russell acquired land near Dalby about fifteen years ago to relieve 
his Western properties . Prior to coming to the Dalby area he lived at 
Dalmally, near Roma, for fifteen years, and while there made a scientific 
study of the blowfly in sheep problem, with the result that he was accepted 
as an authority on the subject of eradicating or preventing the blowfly 
menace . In his work Mr. Russell collaborated in experimental research 
with the Department of Agriculture and Stock and with the Department of 
Science and Industry. He first advocated the use of aresnic and soda, and 
to-day his treatment stands at the head of all other specifics . 

His far-sightedness and sagacity were frequently demonstrated, and 
earned for him a wide reputation among primary producers. Illustrating 
his enterprise about six years ago, when the West was in the throes of a 
severe drought, and agistment areas, veritable oases of the sun-baked 
plains, were few and far away, Mr . Russell carried out a signally successful 
experiment in the transport of sheep. He constructed several large motor-
,vans, which were comfortably fitted with compartments, and these vans 
were used to convey a large number of sheep from one of his New South 
Wales properties in the Bourke district. The sheep, in poor condition, too 
weak to travel overland in the ordinary way, were carefully placed in the 
vans, one in each compartment, which was so fitted up that the possibility 
of injury en route was reduced to a minimum. In this manner the sheep 
were transported over several hundred miles to one of Mr . Russell's Dalby 
properties . The sheep were so skilfully handled that of the large number 
transported very few were lost . A full account of this enterprise was 
published in the "Queensland Agricultural Journal" for December, 1926 . 

He was largely instrumental in obtaining beneficial concessions to the 
settler and pastoralist, and he was untiring in his efforts to obtain better 
conditions for the man on the land, particularly the struggling settler on 
the small area . 

Apart from his operations in the commercial world, Mr . Russell always 
took a keen interest in sport. He was president of several sporting clubs in 
the Dalby district, and was connected with many public institutions, being 
a member of the Dalby Town Council. He was also president of the 
Queensland Branch of the Ha-,vkesbury College Old Boys' Union. He lent 
active support to the proposal to make Lake Broadwater, near Dalby, an 
inland resort:, and when the resort was opened last year special reference 
was made to his generosity in making a large tract of country available for 
the purpose. He also made a gift to the public of Queensland for use as a 
national reserve of a very large area of rich, virgin, jungle land on the 
beautiful Bunya Mountains. 

In 1901 Mr . Russell married Millicent, daughter of the late Mr. Chas . 
Baldwin, of Durham Court, Manila. He is survived by his widow and four 
children . 

The funeral, at which there tivas a large and representative gathering, 
took place at Waverley Cemetery, Sydney, on 12th January, after a service 
at All Saints' Church, Woollabra. 
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CLIMATOLOGICAL TABLE-DECEMBER, 1931 . 
COMPILED FROM TELEGRAPHIC REPORTS . 

RAINFALL IN THE AGRICULTURAL DISTRICTS. 
TABLE SHOWING THE AVERAGE RAINFALL FOR THE MONTH OF DECEMBER, IN THE AGRICULTURAL 

DISTRICTS, TOGETHER WITH TOTAL RAINFALL DURING DECEiiIBER, 1931, AND 1930, FOR COMPARISON. 

GEORGE G. BOND, Divisional Meteorologist. 

SHADE TEMPERATBRE . RAINFALL . 

Districts and Stations . 
Means . Extremes. 

pi Total . nays . C _ 
Max. Min . Max . Date . Min . Date. 

Coastal . In . Deg. Deg . Deg . Deg. Points . 
Cooktown . . . . 2982 90 76 98 19 73 17, 21, 1,025 11 

2.., 
2128 Herberton . . . 82 04 90 17,22 57 789 17 

Rockhampton . . 29" 87 88 71 99 20 65 14 766 15 
Brisbane . . . . 2994 83 67 98 19 62 24, 911 14 

Darling Downs. 
Dalby 
Stanthorpe- 

. . 2990 85 
77 

61 
55 

101 20 49 16 389 9 
. . 

Toowoomba . . 
. . 
. . 78 58 

93 
94 

20 
21 

47 
48 

15,27 
16,17 

374 
1,150 

13 
14 

Mid-Interior. I 
Georgetown . . 2980 95 73 102 12 66 12 391 10 
Longreach . . 2981 96 68 7.09 19,20 61 17 597 5 
Mitchell . . . . 2987 87 63 104 20 52 17,24 999 11 

Western. 
Burketown . . . . 2980 96 76 105 12 64 15 165 6 
Boulia . . . . 2979 100 71 110 

19
1 20 63 23 172 4 

Thargomindah . . . . 2984 91 69 103 , 18 60 24 96 6 

AVERAGE 
RAINFALL . 

TOTAL 
RAINFALL . 

AVERAGE TOTAL 
RAINFALL . RAINFALL . 

Divisions and Stations . No. of Divisions and Stations. No . of 
Dec., Years' Dec ., Dec ., Dec ., Years' Dec., Dec ., 

Re- 1931. 1930. Re- 11931 . 1930 . 
cords . cords . 

North Coast. . . South Coast- 
In. In. In. continued : In . In . In. 

Atnertou . . 7-47 30 9-39 4 "50 Kilkivan . 4-51 52 4-68 1-56 
Cairns . . 8-63 49 2395 8-59 Maryborough 4-68 59 8-95 1-86 
Cardwell . . 8-11 59 1392 5-03 Nambour 6-79 35 1026 3-05 
Cooktown . . 6"74 55 1025 5-09 Nanango . 3 "82 49 3-71 1.-55 
Herberton . . 5-76 44 7 .89 8 . 00 Rockhampton 4-70 44 7-66 2-44 
Ingham . . 6-80 39 7 " 47 5-29 Woodford . . 5 "62 44 5-51 1 " 49 
Innisfail . . 1155 50 2335 8 . 16 
Mossman Mill . . 1099 18 1169 8 .63 
Townsville . . 5 "45 60 8 .31 0. 89 Darling Downs. 

Central Coast. Dalby . . 3-21 61 3 . 89 1 . 51 
Emu Vale . . 3-49 35 3-52 1B3 

Ayr . . 3-87 44 1550 1 "73 Jimbour . . 3-23 43 2-76 2-07 
Bowen 4 . 40 60 11 "06 2 . 14 Miles 3-00 46 7-12 2-08 
Charters Towers 3-45 49 1-63 OB5 Stanthorpe 3-51 58 3-74 2-08 
Mackay . . 7-24 60 5-92 2B7 Toowoomba 4-31 59 1150 2-02 
Proserpme . . 7 . 95 28 1581 3. 69 Warwick . . 3-49 66 3-18 1 "38 
St. Lawrence 4 " 69 60 8-91 2-59 

Maranoa. 

South Coast. Roma . . 2-45 57 6" 77 0-40 

Biggenden 4 " 54 32 6. 19 1 . 56 
Bundaberg . . 4-93 48 9-44 2-25 
Brisbane . . 4-92 80 941 1-94 State Farms, &c. 
Caboolture . . 5 " 17 44 7-80 2 " 91 
Childers 
Crohamhurst " 

5-56 
7-04 

36 
38 

7 " 60 1-82 Bungeworgorai . 2-89 17 6 " 40 1 .10 
7" 71 2-19 Gatton College 3-90 36 8-99 1-42 

Esk . . 4-66 44 4-09 3-06 Gindie 2-92 32 3 "54 0-34 
Gayndah . . 4-11 60 9. 50 3 . 18 Hermitage 2-95 25 2 "84 1 " 36 
Gympie . . 5 . 99 61 8 " 85 2-45 Kairi 6 "20 17 3-66 

Mackay Sugar Ex- 8-57 34 6 " 17 3 " 21 
periment Station 
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6nswers to correspondents. 
BOTANY. 

The following answers have been selected from the outgoing mail of the Govern-

ment Botanist, Mr . C. T. White, F.L.S . :- 

Barrier Salt Bush. 

	

Suitable Trees for Dam Protection . 
R.H.F . (Bowenville)- 
The creeping plant with the red berries is Enchylcena tomeMosa, the Barrier Salt 

Bush, quite a useful fodder plant. The tree is Eucalyptus populifolia, the 
Bumble Box, very common on the Darling Downs. 

	

Regarding a suitable tree 
to plant above a dam to hold back silt, we would recommend either 
Eucalyptus robusta, commonly known as Swamp Mahogany, or Eucalyptus 
rnicrotheea, the Coolibah . The former, I think, you would find a much more 
rapid grower, but it may be somewhat frost tender with you. Some other 
more vigorous trees, such as Figs, may be planted, but the roots may prove 
rather a nuisance in the dam itself . Eucalyptus corymbosa is worth trying 
on the Darling Downs, but you may have to protect the trees on frosty nights 
the first or perhaps the second year . 

Native Grape . 
A.H.W. (Brisbane)- 
The specimens are Legnephora Moorei, commonly known as native grape. It is 

not, however, a member of the grape family, but belongs to the moon seed 
family, Menuispermacea;, many of the members of which are poisonous . Dr . 
T. L. Bancroft working on this plant some years ago found the root bark to 
contain an active poisonous principle, and there is every reason to suppose 
that this extends more or less through the whole plant . The vine is very 
common in Queensland scrubs, and we have been informed on occasions that 
children have become violently ill through eating the fruits, though no deaths 
have come under notice . 

Star Thistle. 
R.R . (Torbanlea)- 
The specimen is Centaurea rnelitensis, the star thistle or "Saucy Jack," a very 

common weed in the Southern States and in parts of Queensland . It is not 
generally found on coastal lands to any great extent . It has some slight 
value as a fodder in its younger stages, but soon becomes unpalatable. 

	

It is 
a plant. that should be eradicated from a property as soon as it makes its 
appearance . 

Native Lucerne. 
F.R.D . (Barcaldine)- 
The specimen is Andrachne Decaisnei, very common in Central and Northern 

Queensland, and often known as native lucerne. This local name is not 
particularly appropriate, as the plant is not a legume, but belongs to the 
euphorbiaceae or spurge family. It has been suspected of poisoning stock 
on several occasions, and tests carried out by the Agricultural Chemist showed 
it to contain a prussic-acid yielding glucoside . If, therefore, it was eaten 
in large quantities, especially by hungry travelling stock, it would likely 
cause trouble . 

The native Thorn Apple, which is very abundant in Central and Northern Queens-
land, is Datura Leichhardtvi. All the Thorn Apples are poisonous, but stock 
rarely eat them in the green state. Most of the cases of poisoning that have 
come under our notice have been from Datura stramonium, a common weed 
of cultivation in Queensland. Poisoning usually results from the weed having 
been chaffed up along with lucerne or other fodders and subsequently fed to 
stock with fatal results. 

	

Symptoms of Datura poisoning are paralysis, dilata-
tion of the pupils, suspension of secretion and of the inhibitory fibres of the 
vagus, leading to rapid action of the heart and sometimes mania and con-
vulsions . 
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How the Farmer Loses Money. 

In the course of a discussion at a recent meeting of a branch of the New South 
Wales Agricultural Bureau, Mr . J. Crawcour enlarged upon a number of ways in 
which the dairy farmer lost money. 

	

First and foremost, he said, the Australian farmer 
lost because he seemed satisfied with low production . The average production of 
butter fat per cow in this country was 290 lb., whereas in England it was just double 
that figure. It was not a question of better cows, but better feeding methods. An 
instance was quoted where the owner of a Queensland herd of sixty-eight Jerseys culled 
twenty-five head and improved his feeding methods, with the result that his returns from 
the remaining forty-three were greater than he previously got from the sixty-eight, 
notwithstanding that production in other herds in that particular season showed a 
decided falling off. The explanation was the feeding of a balanced ration . Farmers 
should grow all the fodders possible on their farms, but should make sure that the 
ration fed was properly balanced, and for this purpose a concentrate like linseed meal 
was often found necessary. 

Feeding, Mr . Crawcour remarked, could not be economically carried out unless 
the farmer erected feeding stalls . Money was also lost through farmers failing to feed 
their cows properly prior to calving. On proper nourishment of the mother at this 
stage depended to a great extent the future value of the calf as a milker. 

Dairy farmers generally were keeping too many non-paying cows, and these would 
continue to be a big drain on profits until the value of herd testing was more generally 
recognised . 

	

The scrub bull was also far too common on dairy farms. 
Mr . Crawcour, in concluding his address, urged farmers to give more attention to 

pigs as a side line, mainly with the object of building up the pork export trade, as 
had been done in Queensland . 

Staff Changes and Appointments . 

General Potes. 

Constables S. Willis, C. Hartvigsen, A. D. McPhail, and Senior Sergeant C. 
Hegarty have been appointed also Inspectors under the Slaughtering Act. 

Brumby Control. 

The Governor in Council has to-day approved of the issue of a Proclamation under 
the Diseases in Stock Acts, proclaiming the Cairns and Cooktown Stock Districts as 
districts for the control of brumbies or worthless horses for the period from 16th 
January, 1932, to the 30th April, 1932 . 

The provisions of section 16n of the Diseases in Stock Acts provide for the 
destruction of brumbies on stock holdings in Queensland under certain conditions, and 
apply to such portions of the State as are proclaimed by proclamation, and are limited 
to a period of not more than four months in any year . 

	

Destruction of brumbies may 
accordingly be carried out in the Cairns and Cooktown districts by stockowners at any 
time during the stipulated period, provided that the formalities required by the Acts 
have first been observed. 

Bacon, an Economical Food . 

Bacon is a body-building food relished the world over . 

	

It is recommended as 'an 
appetising fat for small children, and in digestibility it is classed with that of butter. 
For invalids a piece of daintily cooked bacon will often awaken appetite to Pat a 
nourishing meal . But bacon is not only a meal in itself. Its addition to any foods 
adds flavour and palatability. Bacon has many valuable attributes when served on 
its own, and it is safe to say that no other meat permits of so many distinct uses in 
cooking. The Queensland Bacon Curers' Association in an endeavour to point out 
the value of bacon in the daily menu, both as a food in itself and as a delicious 
addition to other foods, is now engaged in an advertising campaign, and the added 
advantage of bacon now being lower in price should commend this delectable meat to 
a more frequent use at the hands of housewives. This recipe for bacon fraze will be 
welcomed : Beat four eggs very light, add half a cup of milk, one tablespoonful of 
flour and one teaspoon of pepper . 

	

Lay eight or nine thin rashers of bacon in a frying 
pan. When slightly brown pour the batter over them . Brown on both sides and 
serve on a hot plate. 
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he home and the Garden. 
OUR BABIES. 

Under this heading a series of short articles by the Me&'' gal and 
Nursing Staff of the Queenslan d Baby Clinics, dealing with the welfare 
and care of babies, has been planned in the hope of maintaining their 
health, increasing their happiness, and decreasing the number of avoidable 
oases of infant mortality. 

INFANTILE PARALYSIS. 

THAT the present epidemic is making parents anxious is only natural. 

	

If anxiety 
leads to carefulness it will be beneficial . We hope it will not lead to panic. From 

infantile paralysis there is no safety in flight, for there is no safe place to which 
to fly . Some of the worst epidemics have been in sparsely populated rural districts. 
The present epidemic seems to be prevalent only in the metropolis, but country 
districts may have their turn later. 

How It Spreads. 
Infantile paralysis is spread by healthy people . It travels as fast as healthy 

people can travel and as far. Many years ago this was demonstrated in remote 
districts in Sweden, where the people were so few that all their movements could be 
followed . To quote one instance out of many: Farmer A sold a horse to Farmer B, 
who lived in such an isolated place that he had had no visitor for some weeks. 
Farmer A, who was in good health, rode over to deliver the horse. On the day he 
left one of his children fell ill . Not until after he left was the illness found to be 
infantile paralysis . 

	

Farmer B invited A to stay to dinner . 

	

A, who was .fond of 
children, sat at the table with one of B's children on( each side of him. 

	

Within a 
few days both of these children fell ill with infantile paralysis. 

Every epidemic disease has its peculiarities, and in every instance we have to 
study the answers to two questions-How does the disease spread from person to 
person? 

	

How can its spread be prevented? 

	

The answer to the second question may 
be very difficult, and always depends on the answer to the first . According to our 
present knowledge infantile paralysis is a virus disease, and consequently the answer 
is really difficult . We have good reasons for believing that during an epidemic the 
virus is widely spread in the nose and throat of apparently healthy people, and in 
only a few instances does the virus cause paralysis. Although no age is absolutely 
exempt, nearly all cases of the disease occur m young people, and most of these are 
under five years of age. We cannot recognise carriers of this disease. Therefore it 
is impossible to suppress the disease by quarantine or isolation . 

Prevention. 
Can we therefore do nothing? We do not think so . If out of one hundred 

children who receive this infection, ninety-nine become immunised, and one falls a 
victim, there must be a reason why that one succumbs . Either that one has a weak 
resistance, or he has received a large-perhaps an overwhelming-dose of the infec-
tion . Science has not yet learnt all the factors, which constitute resistance to 
infection, but we know that one important factor is a healthy diet . We have been 
trying to educate parents into giving their children a well-balanced diet rich in 
vitamins, but we know that many thousands of children after reaching two years of 
age begin to eat the same food as their mothers, an ill-balanced diet poor in vitamins, 
on which resistance to disease is lowered. Let us remind our readers that among the 
foods rich in vitamins are milk, fresh vegetables, fresh fruit, eggs, liver, wholemeal 
bread, bran, and cod liver oil . 

What to Avoid. 
Overwhelming infections are, at least in part, avoidable . During an epidemic 

grown-up people should avoid fondling, kissing, and playing with their neighbour's 
children . They may be carriers of disease, and should exercise some self-denial . If 
Farmer A in our story had not been fond of children, he might not have, infected 
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Farmer B's children. 

	

Wherever people are crowded together-for instance, in picture 
shows-infection is almost sure to be present in a concentrated form. Mothers 
always have the right instincts. The lioness will defend her cubs, and the mother 
her children . But for the mother, instinct without knowledge is a very poor thing. 
To take babies to picture shows and country dances is really unconscious cruelty. 
We wish that it could be forbidden by regulation-at least, during epidemics-to 
admit children under school age to these entertainments . 

Obtain Medical Advice Immediately . 
Finally, if your child has a feverish attack, obtain medical advice immediately. 

It is probably not infantile paralysis, but it may be . Doctors are just now keenly 
looking for cases in the early stages, when paralysis can be prevented. Unless parents 
give them an opportunity they will fail to find them in time . 

rarm NoFes for JU{arcb . 
LAND on which it is intended to plant winter cereals should be in a forward 

stage of preparation. Sowings of lucerne may be made at the latter end of the 
month on land which is free from weed growth and has been previously well prepared . 

The March-April planting season has much in its favour, not the least of which 
is that weeds will not snake such vigorous growth during the succeeding few months, 
and, as a consequence, the young lucerne plants will have an excellent opportunity of 
becoming well established. 

Potato crops should be showing above ground, and should be well cultivated to 
keep the surface soil in good condition ; also to destroy any" weed growth . 

In districts where blight has previously existed, or where there is!, the slightest 
possible chance of its appearing, preventive methods should be adopted-i.e ., spray-
ing with "Burgundy mixture"-when the plants are a few inches high and have 
formed the leaves ; to be followed by a second, and, if necessary, a third spraying 
before the flowering stage is reached. 

Maize crops which have fully ripened should be picked as soon as possible and 
the ears stored in well-ventilated corn cribs, or barns. Selected grain which is 
intended for future seed supplies should be well fumigated for twenty-four hours 
and subsequently aerated and stored in airtight containers . Weevils are usually very 
prevalent in the field at this time of the year and do considerable damage to the grain 
when in the husk. 

The following crops for pig feed may be sown :-Mangel, sugar beet, turnips 
and Swedes, rape, field cabbage, and carrots. Owing to the small nature of the seeds, 
the land should be worked up to a fine tilth before planting, and should contain 
ample moisture in the surface soil to ensure a good germination. 

	

Particular attention 
should be paid to all weed growth during the early stages of growth of the young 
plants. 

As regular supplies of succulent fodder are essentials of success in dairying 
operations, consideration should be given to a definite cropping system throughout 
the autumn and winter, and to the preparation and manuring of the land well in 
advance of the periods allotted for the successive sowings of seed . 

The early planted cotton crops should be now ready for picking. This should 
not be done while there is any moisture on the bolls, either from showers or dew. 
Packed cotton showing any trace of dampness should be exposed to the sun for a 
few hours on tarpaulins, bags, or hessian sheets, before storage in bulk or bagging 
or baling for ginning. Sowings of prairie grass and Phalaris bulbosa (Toowoomba 
canary grass) may be made this month. Both are excellent winter grasses. Prairie 
grass does particularly well on scrub soil . 

Dairymen who have maize crops which show no promise of returning satisfactory 
yields of grain would be well advised to convert these into ensilage to be used for 
winter feed . This, especially when fed in conjunction with lucerne or cowpea, is a 
valuable fodder . Where crops of Soudan grass, sorghum, white panicum, Japanese 
millet, and liberty millet have reached a suitable stage for converting into ensilage, it 
will be found that this method of conserving them has much to recommend it. 
Stacking with a framework of poles, and well weighting the fodder, is necessary for 
best results. All stacks should be protected from rain by topping off with a. good 
covering of bush hay built to a full cave and held in position by means of weighted 
wires. 

13 
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Orchard J9oFes for jAarcb . 
THE COASTAL DISTRICTS. 

F the weather is favourable, all orchards, plantations, and vineyards should be 
cleaned up, and the ground brought into a good state of tilth so as to enable it to 

retain the necessary moisture for the proper development of trees or plants. As the 
wet season is frequently followed by dry autumn weather, this attention is important. 

Banana plantations must be kept free from weeds, and suckering must be 
rigorously carried out, as there is no greater cause of injury to a banana plantation 
than neglect to cultivate. Good strong suckers will give good bunches of good fruit, 
whereas a lot of weedy overcrowded suckers will only give small bunches of under-
sized fruit that is hard to dispose of, even at a low price. 

Cooler weather may tend to improve the carrying qualities of the fruit, but 
care must still be taken to see that it is not allowed to become over-developed before 
it is packed, otherwise it may arrive at its destination in an over-ripe and conse- 
que'ntly unsaleable condition. The greatest care should be taken in grading and 
packing fruit. Only one size of fruit of even quality must be packed . Smaller or 
inferior fruit must never be packed with good large fruit, but must always be packed 
separately as required by regulation . 

The marketing of the main crop of pineapples, both for canning and the fresh 
fruit trade, will be completed in the course of the month, and as soon as the fruit is 
disposed of plantations, which are apt to become somewhat dirty during the gathering 
of the crop, must be cleaned up . All weeds must be destroyed, and if blady grass 
has got hold anywhere it must be eradicated, even though a number of pineapple 
plants have to be sacrificed, for once a plantation becomes infested with this weed 
it takes possession and soon kills the crop . In addition to destroying all weed growth, 
the land should be well worked and brought into a state of thorough tilth. 

In the Central and Northern districts, early varieties of the main crop of citrus 
fruits will ripen towards the end of the month. They will not be fully coloured, but 
they can be marketed as soon as they have developed sufficient sugar to be palatable; 
they should not be gathered whilst still sour and green. Citrus fruits of all kinds 
require the most careful handling, as a bruised fruit is a spoilt fruit, and is very 
liable to speck or rot. The fungus that causes specking cannot injure any fruit 
unless the skin is first injured. Fruit with perfect skin will eventually shrivel, but 
will not speck. Specking or blue mould can therefore be guarded against by the 
exercise of great care in handling and packing. At, the same time, some fruit is 
always liable to become injured, either by mechanical means, such as thorn pricks, 
wind action, hail, punctures by sucking insects, fruit flies, the spotted peach moth, 
or gnawing insects injuring the slain . Any one of these injuries makes it easy for 
the spores of the fungus to enter the fruit and germinate. All such fruit must 
therefore be gathered and destroyed, and so minimise the risk of infection. When 
specked fruit is allowed to lie about in the orchard or to hang on the trees, or when 
it is left in the packing sheds, it is a constant source of danger, as millions of spores 
are produced by it . These spores are carried by the wind in every direction, and 
are ready to establish themselves whenever they come in contact with any fruit into 
which they can penetrate. Specking is accountable for a large percentage of loss 
frequently experienced in sending citrus fruits to the Southern States, especially 
early in the season, and as it can be largely prevented by the exercise of necessary 
care and attention, growers are urged not to neglect these important measures . 

Fruit must be carefully graded for size and colour, and only one size of fruit 
of one quality should be packed in one case . The flat bushel-case (long packer) 
commonly used for citrus fruits does not lend itself to up-to-date methods of grading 
and packing, and we have yet to find a better case than the American orange case . 
Failing this case, a bushel-case suggested by the New South Wales Department of 
Agriculture is the most suitable for citrus fruits, and were it adopted it would be 
a simple matter to standardise the grades of our citrus fruit, as has been done in 
respect to apples packed in the standard bushel-case used generally for apples 
throughout the Commonwealth . The inside measurements of the case suggested are 
18 in . long, Ill in . wide, and 101 in . deep . This case has a capacity of 2,200 cubic 
inches, but is not included in the schedule of the regulations under "The Fruit Cases 
Acts, 1912-1922." The half-bushel case, No . 6 of the Schedule above referred to, is 
10 in. by lit' in. by 5'1 in . inside measurements with a capacity of 1,100 cubic inches. 
The case should be suitable for oranges and the half-case of mandarins. No matter 
which case is used, the fruit must be sweated for seven days before it is sent to the 



PEB., 1932 .1 

	

QUEENSLAND AGRICULTURAL JOURNAL. 

	

143 

Southern markets, in order to determine what fruit has been attacked by fruit fly, 
and also to enable bruised or injured fruit liable to speck to be removed prior to 
despatch . 

Fruit fly must be fought systematically in all orchards, for if this important 
work is neglected there is always a very great risk of this pest causing serious loss 
to citrus growers. 

The spotted peach moth frequently causes serious loss, especially in the case of 
navels . It can be treated in a similar manner to the codling moth of pip fruit, by 
spraying with arsenate of lead, but an even better remedy is not to grow any corn 
or other crop that harbours this pest in or near the orchard. Large sucking-moths 
also damage the ripening fruit. They are easily attracted by very ripe bananas or 
by a water-ineion cut in pieces, and can be caught or destroyed by a flare or torch 
when feeding on these trap fruits . If this method of destruction is followed up for 
a, few nights, the moth will soon be thinned out. 

Strawberry planting may be continued during the month, and the advice given in 
last month's notes still holds good . Remember that no crop gives a better return for 
extra care and attention in the preparation of the, land and for generous manuring 
than the strawberry . 

THE GRANITE BELT, SOUTHERN AND CENTRAL TABLELANDS. T HE advice given in these notes for the last few months regarding the handling, 
grading, and packing of fruit should still be followed carefully. 

	

The later varieties 
of applies and other fruits are much better keepers than earlier-ripening sorts, and 
as they can be sent to comparatively distant markets, the necessity for very careful 
grading and packing is, if anything, greater than it is in the case of fruit sent to 
nearby markets for immediate consumption. Iustruetion in the most up-to-date 
methods of grading and packing fruit has been published by the Department, which 
advice and instruction should enable the growers in that district to market their 
produce in a much more attractive form . 

The same care is necessary in the packing of grapes . These who are not expert 
cannot do better than follow the methods of the most successful packers. 

As soon as the crop of fruit has been disposed of, the orchard should be cleaned 
up, and the land worked . If this is done, many of the fruit-fly pupoe that are in the 
soil will be exposed to destruction in large numbers by birds, or by ants and other 
insects. If the ground is not worked and is covered with weed growth, there is little 
chance of the pupw being destroyed. 

Where citrus trees show signs of the want of water, they should be given an 
irrigation during the month, but if the fruit is well developed and approaching the 
ripening stage, it is not advisable to do more than keep the ground in a thorough 
state of tilth, unless the trees are suffering badly, as too much moisture is apt to 
produce a large, puffy fruit of poor quality and a bad shipper. A light- watering is 
therefore all that is necessary in this case, especially if the orchard has been given 
the attention recommended in these notes from month to month. 

THE FIRST CULTIVATORS. 
Man in his rudest state, the philosophers say, would first live on fruits or roots, 

afterwards hunting or fishing, next by the pasturage of animals, and, lastly, to all 
of these he would add the raising of corn . Tillage, or the culture of the soil for 
this purpose, is supposed to have been first practised in imitation of the effects pro-
duced by the sand and mud left by the inundations of rivers . These take place more 
or less in every country, and their effects on the herbage, which spontaneously spring's 
rip among the deposited sand and mud, must at a very early period have excited the 
attention of the countryman . This hypothesis seems supported by the traditions 
and natural circumstances of Egypt, a country overflowed by a river, civilised from 
time imrnomorial, and so abundant in corn as to be called the granary of the. adjoin-
ing States . Sir Isaac Newton and Stilling .fieet, accordingly, considered that corn 
was first cultivated on the banks of the Nile . Sir Isaac fixes on Lower Egypt ; but, 
as Herodotus and other ancient Greek writers assert that that country was once a 
marsh, and as Rennel, in his work on the geography of Herodotus, is of the same 
opinion, Stillingfleet considers it more probable that the cultivation of land was 
invented in Upper Egypt, and proceeded downwards according to the course of the 
Nile . 
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ASTRONOM10AL DATA FOR QUEENSLAND. 
TuMms COMPUTED BY D. EGLINTON, F.R.A.S ., AND A . C . EGLINTON. 

TIMES OF SUNRISE, SUNSET, AND I 

	

Phases of the Moon, Occultations, &c . 
MOONRISE, 

	

7 Feb . 

	

® New Moon 

	

12 45 a.m. 
AT WARWICK. 

	

I 

	

15 

	

� 

	

First Quarter 

	

4 16 a.m . 
MOOrrRISF , 

2 

	

� 

	

p Full Moon 

	

12 7 p.m . 
29 

	

� 

	

D Last Quarter 

	

4 3 a.m . 

Apogee, 12th February, 3 .42 p.m. 
Perigee, 24th February, 11 .30 a .m . 

The conjunction of Venus with the Moon on the 9th 
would have afforded an interesting spectacle about 
two hours after sunrise had it not been for the broad 
daylight and the nearness of the Sun . 

As Venus will be apparently passing through the 
constellation Pisces from 3rd February till 6th March 
it will not only point out that constellation along the 
line of the ecliptic, but on the 13th will arrive at 
the starting point known as the First Point of Aries . 
It will then be in a line with Algenib and Alpbarat, 
which mark the eastern side of the Great Square of 
Pegasus and indicate the meridian from which, like 
that of Greenwich, all eastern distances are reckoned, 
either in hours, 1 to 24, with minutes and seconds of 
time, or in degrees, 1 to 360, with minutes and 
seconds of arc . 

Jupiter will be in conjunction with the Moon on 
the 20th when below the horizon in Queensland . 

The conjunction of Mercury and Mars on the 21st 
will also be under circumstances unfavourable for 
observations . 

Mercury, on the 26th, will be passing from west to 
east of the Sun, about three degrees on its southern 
side . It will then be on the far side of its orbit and 
at a distance of about 130 million miles from the 
earth and quite unobservable in the Sun's rays . 

	

On 
the next day Venus will be passing from west to east 
of Uranus. On the 27th the distance of the two 
planets from the Earth being, respectively : Venus 
92 million miles, and Uranus about 1,782 million 
miles. 

An 'occultation of Antares, the brightest star in 
Scorpio, on the night of the 28th, will take place 
when the Moon and star are nearly overhead in 
Southern Queensland . 

Mercury rises at 4.5 a .m . on the 1st and at 4.52 
a .m . on the 15th . 

Venus sets at 8 .37 p .m . on the 1st, and at 8 .26 
p .m . on the 15th. 

Mars being in conjunction with the Sun on the 1st 
and rising only 28 minutes before it on the 29th, 
will be invisible . 

Jupiter rises at 7.9 p .m ., on the 1st, and at 6 .10 
p .m . on the 15th. 

Saturn rises at 4.25 a .m . on the 1st, and at 3 .3'r 
a.m . on the 15th . 

The Southern Cross will be upright and on the 
southern meridian about 4 a.m . and will beat its 
furthest eastern ',position parallet with the horizon 
at about 10 p .m . on the 1st February. 

For places west of Warwick and nearly in the same latitude, 28 degrees 23 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 .] 

January, 
1932. 

February, 
1 932, 

Jan ., 
1932 

Feb., 
1932 . 

Rises . )ate . Rises . Bets . Sets . Rises . Rises . 

ia .m, a . m . 
1 5.3 6.47 5.26 6 .44 11 .55 . . . 

2 5 .3 6.47 5.27 6.44 . . . 12 .40 
A. m . 

3 5 .4 6 .47 5.28 6.43 12.30 1 .36 

4 5 .4 6 .48 5.29 6.42 1 .5 2.37 

5 5 .5 6 .48 5 .30 6.41 1 .53 3.38 

6 5 .6 6 .48 5 .31 6.40 2.47 4.38 

5 .6 6 .49 5.32 6.40 3.46 5.39 

8 5 .7 6, .49 5.33 6.39 4.49 6.40 

9 5 .8 6 .49 5 .33 6.38 5.51 7 .33 

Lo 5 .9 6 .49 5 .34 6.37 6.51 8 .26 

L1 5 .9 6 .49 5.34 6.37 7 .51 9 .19 

L2 5 .10 6 .49 5 .35 6.36 8.48 10.10 

13 5 .11 6 .49 5 .36 6.35 9 .45 11.3 

L4 5 .12 6 .48 5 .36 6.35 10 .35 11 .59 
p . m . 

L5 5 .13 6 .48 5.37 6.34 11 .24 12.55 
p . m . 

L6 5 .14 6 .48 5.38 6.34 12.18 1 .51 

17 515 6 .48 5.38 6.33 1.3 2 .49 

L8 5 .16 648 5.39 6.32 2.11 3.45 

L9 5 .17 6 .47 5 .40 6.32 3.7 4.39 

30 5 .17 6 .47 5 .41 6.31 4.5 5.28 

Z1 5 .18 6 .47 5 .42 6.30 5.4 6.9 

32 .5 .19 6 .47 5 .43 6.29 6.0 6 .46 

33 5 .20 6 .47 5 .43 6.28 6 .51 7 .21 

Z4 5 .21 6 .47 5 .44 6.27 7 .37 7.55 

35 5 .21 6 .46 5 .45 6.26 8.15 8.30 

36 5 .22 6 .46 5 .46 6.25 8 .50 9.7 

d7 5 .22 6 .46 5 .46 6.24 9.23 9.47 

38 5 .23 6 .46 5 .47 623 9 .56 10 .36 

39 5.24 6 .45 5 .48 6 .22 10 .30 11 .31 

30 5.24 6.45 . . . . . . 117 . . 

31 1 K.`)5 R.4.5 11 40 


